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[p Sept::?er 1581, we prepared a report evaluating the human health
implications of the envirommental chemical testing performed by the
:nvironmental Protection Agency (EPA) in the Love Canal area during the’summer

and fall of 1980. In that report we indicated that our evaluatiop rested "on

:he assumption that the methods used by EPA in ool;ecting, storing, and

:esting specimens werg satisfactory." The evaluation of the adequacy and

sppropriateness of the methods used by EPA has been independently reviewed by

the_National Bureau of Standards (NBS). The final NBS report regarding the

sonclusions of that review, together with a revised draft of EPA's detailed
geport on the total study, were made available to us by EPA on 12 May 1982,

in view of the crltlclsms and concerns expressed 1n the NBS report we must

wdify the tentative conclusions expressed 1n our earlier report

'he NBS review concludes that EPA did not adequately address the problems of

.mits of detection and sensitivity of the analytical methods used, In the

nstances where EPA detected contamination, it is reasonable to conclude that

shemicals were present. However, in the instances where EPA reports the

bsence of contaminaticf (abeut 90 percent of the values reported), no strict

vantitative interpretation is possibie, and judgments about the habitability

f the area cannot be based 6A these values. Thus, with the data now

vailable to us, no definite Fecommendations or conclusions as to the

gbitability or the potential human health risks of the Love Canal area can be

ade. The corciti8iBR§ aBeuE tHe reeessity for clsan-up of areas shown by EPA
o be contamifdted stiil stand
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. sCHOOL OF NURSING
P UE CCHOOL OF ALLIED HEALTH

THE UNIVERSITY OF KANSAS MEDICAL CENTER
COLLEGE OF HEALTH SCIENCES AND HOSPITAL

RAINBOW BOULEVARD AT 39TH e KANSAS CITY, KANSAS 66103

~

SCHOOL OF MEDICINE August 21, 1981 DFPARTMENT OF PHARMACOLOGY
. 1913) 588.7140

17T UNIVERSITY HOSPITAL

Clark W. Heath, Jr., M.D.

Director, Chronic Diseases
Division, CEH

¢DC, PHS, HHS

Atlanta, Georgia 30333

Dear Dr. Heath:

In response to your request, | have reviewed the EPA analytical and testing
results, the NYSDH environmental testing data, and the other materials
provided in preparation for our meeting on August 13, 1981, in Atlanta.
responding to the four questions posed in your: letter of August 6, | have
focused primarily on the EPA data, although there is consistency in many
aspects of the NYSDH and EPA data despite the differences in collection

* period (prior to versus post-remedial measures) and sampling (air-sampling
versus multi-media sampling).

In

The first question is perhaps the most difficult to respond to since it
appears from the EPA data and the summary tabulations of the data (pg. 41,
51, 54, 55, 57, 60, 61, 72, 100, 109) that for most of the chemicals
;. analyzed the levels in the declaration area exceed the levels in the control
area or in study area 97.. The key question here is whether the concentrations
measured in the declaration area are significantly different from levels
found in other areas. _Although | have carried out some calculations using
the individual EPA data (2nd book) to attempt to validate and understand
_the data presented in the summary tables, | do not feel comfortable with
tDLE_EEEEEEE: During the meeting on August 13, it was suggested that the
data in the tables should be presented in a form that would permit the
‘casual reader to more fully understand and evaluate the data. | would
agree with this suggestion on the basis that the data as presented appears

to be somewhat misleading. Perhaps DOr. Deegan could work with CDC analysts
to accomplish this, :

" The second question asks whether the reported levels are likely to cause
adverse health effects. | have focused here primarily on the organics,

since the inorganic¢s are highly variable and are probably more closely

B: related to gedfegle criterfa than to material deposited in the canal. Both

§:Ithe EPA data arid the NYSDH data indicate that the levels of the organics

k' are low in compafisan with TLV values or other criteria used for evaluating

risk, and my Fespense to this questuon is that such cause and effect
relationsHips are unlikely,




f;klark W. Heath, Jr., M.D,
Augy Ty 21, 1981

‘The third question asks whether the sampling procedures were adequate. My
impression of the_EPA data is that the number of control samples is rather
small, but since there is rather good consistency in the data from the

" .various media sources, | would conclude that the sampling was adequate, at
% least in the area of interest (the declaration area). Some concern was

" expressed at the Atlanta meeting concerning the integrity of the samples
“during storage prior to analysis (leakage through septems, etc.), and this
f&is certainly a potential problem if it did occur. However, again on the

- basis of sample consistency, it would appear to me that this does not
appear to have been a problem in the EPA data.

\f

LA

"“The final question asks about the safety of the area for habitation. Since
}be canal area is obviocusly heavily contaminated and will remain so for
" years, the use of this land in such a way as to prevent_ ._migration of the
ied agents or exposure of populations will present very long=term
T-p]anntng difficulties. On the other hand, the declaration area does not
appear to present any clear and evident hazard to residents. as long as the
. contamination of the canal area can be controlled. My concern with making
“ ;ecommendations regarding the habitation of the declaration area derives
“”prmwrlly from a concern about the ability of any legislative or regulatory
- group to maintain proper control and surveillance of any residential area
" over extremely long periods of time. Thus, | would not advise residents of
. this area to move out of the area, but neither would | encourage new residents
};to move into this or any area with the potentlal problems that could arise
" 3s @ consequence of living next to a land-fill containing large amounts of
hazardous materials,

.?
H

e

;}The problems of Love Canal are not unique to Niagara Falls, and they

w,nvolve much more than the toxicologic or adverse health effects evaluations.
% 'The benefits side of the risk-benefit equation is even more complex than

; ﬂw risk side of the equation, but it cannot be ignored. In answering
questlons such as those above, scientists and particularly toxicologists
Tneed to distinguish between predictions or conclusions which are based on
anevaluatnon of the toxlelty data base for an agent as opposed to opinions
ngOﬂC]USIOﬂS which aré not based on any special expertise. My answer to
the!ast questicn probably falls in the latter category.

SlnceHgT;\}ours,C:iiﬁ\\\
, ». v /// .
g {'/ Al 4/ LD

'.Jeh/ beull, M.D., PHD.
Pr@fesspr of Toxicology
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Lniversity of lllinois at Urbana-Champaign

i INSTITUTE FOR 408 South Goodwin Avanue

- " Urbana, lHinois 61801
;NWRO(:}NTALSTUDES Aug. 23, 1981 uw)ﬁmu%‘

Clark W. Heath, jr., M.D.

Director, Chronic Diseases Division
Center for Diseases Control

_Atlanta GA, 30333

Dear Df. Heath:

Enclosed please find my report "Threat to Human Health Among Residents of

'Love Canal Area, Niagara‘Falls, New York'". This is the report requested

from my service as a consultant to Center for Diseases Control following

the meeting on the above subject held in Atlanta, Georgia on August 13.

I hope that the submission of this report satisfactorily completes

my consultant assignment.

Sincerely,

* - Foh L /sz

Robert L. Metcalf

Professor Biology, Entomology,
Environmental Studies




REPORT TO

CENTER FOR DISEASE CONTROL

ON

THREAT TO HUMAN HEALTE AMONG

e T SORRTRT ST ST AT T T ol T T e

RESIDENTS OF LOVE CANAL AREA

NIAGARA FALLS, NEW YORK

Robert L. Metcalf
Institute for Environmental Studies

University of Illinois, Urbama, Illinois

INTRODUCTION

Analyses of the problems in environmental toxicology arcund Love
Canal in Niagara Falls, New York are complicatad by the vast amount of
analytical data made available from various aspects of environmental
monitoring. Many of the pollutants ﬁonitored including heavy metals,
polynuclear ar&matics, halogenated aliphatics, acrolein, acrylonitrile,
benzene, toluene, xylenes, and polycﬁérinated biphenyls; represent the
groad range of chemical pollutants typically found in the urban industrial

environment. The amounts detected in Niagara Falls, are more or less

typical of urban industrial environments in New Jersey, Louisiana, Texas,
Arkansas, and West Virginia (List of Compounds found in Ambient Air,
CDC). Without in any wa¥ @ifimizing the undesirability of their presence

in the air and water &8Asumed by humans, it is concluded that these

"typical' pollutants 4f& A8t adequate Indicators of the possible hazards

of Love Canal dumping on the habitability of zdjacent rasideantial areas.
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{; Therefore, to properly analyze the environmental toxicology in the ?f
1 e
Wi : :
%E residential areas in the vicinity of the Love Canal chemical waste dump,
%é}-l have concentrated on data indicating the presence of organic chémicals
%ﬁf representing typical and persistent toxic waste products from Hooker

" Chemical Company operations during the years 1942 to 1953. According

to data furnished by the company to the New York State Health Department,
at least 21;700 tons of such wastes were duzmped into Love Canal during
" this period. Hooker Chemical Company pioneered during and immediately

~after World War II in the production of a large variety of chlorinated

‘aromatic compounds including 2,4,5-trichlorophenol and chlorobenzenes; -

* penzotrichloride and other chlorinated toluenes; photo-chlorination of

R

"y

benzene to produce lindane and other isomers of hexachlorocyclohexane;

VE& and the highly reactive hexachlorocyclopentadiene for Diels-Alder diene

;syncheses of the insecticides aldrin, chlordane, heptachlor,‘endosulfan, ¥

on TLV values for

P e it S It

values for contamina-

es)

available analyses
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The data in Table 2 for pollution of storm sewer sediments

ey

e e - e

‘clearly indicate the very extensive pollution of Love Canal (Area 11)
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“with a wide variety of toxic chemicals. These have been transported
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* py leaching in large amounts through the storm sewer system with the worst
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pollution being found in Area 4 to the North. However, the large ppm
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quanﬂtles of the several pollutants found throughout the adjacent areas. . I
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sugoests a rather massive movement of ‘the sub-surface 50113 throughout

{0

the entlre storm sewer system. The serious nature of the contamination
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of the adjacent aras from this source is clearly shown by the tetrachloro-

1y
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"S'EW:

" dibenzo-p-dioxin concentration of 672 ppb recorded in Area 4 together a

*,
P

w1th 20,000 ppb of Y—hexachlorocyclohexane (lindane 1nsec.1c1de) We

x)

understand that EPA will undertake to clean up the storm sewer contamination

and that capping of the Love Canal area and the prov151on of a leachate

sl ST ‘:‘,:'“:,’4[.?!’:’ S

:reatment _facility should substantially decrease the movement of the toxic

o

«mvwﬁ.*xzww*?;*"?:‘"“f?*@"‘»“" e IR

pollutants through the storm sewer system.

The data for soil contamination (Table 3) shows evidence of migration

" of dichlorobenzene to Area 2. TFurther analytical data for other hazardous

i ——

pollumntsin the '"declaration zome' would appear desirable.

Water: The sump water (Table 4) and shallow well data (Table 5) if
representatlve and rellable appear to indicate substantial ground water

pollutlon only in the Love Canal (Area 11)., This is essentially what would

be expected because of ERE ralitively deep burial (ca 30 feet) of the

91,700 tons of poliHﬁéﬁEéz The deep well data is essentially negative for

tte key chemical poilutants im all sites. The water sampling data for

storm and sanitary sewers (Table 6) is, however, indicative of movement of

toxic chemicals in water frem the Love Canal burial site to the adjacent

o Ay ,".
43

D nin N Y

'l

ey
WA ]




‘p-dioxin in Area 2 and hexachlorocyclopentadiene in Area 8 is particularly

o &
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18 fﬁiscurbing. Rather large amounts of dichloro-and trichlorobenzenes and
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z7~hexachlorocyclohexane in storm sewer water of Area 2 and lesser amounts

a Areas 4 and 8 also demonstrate the spread of the pollutants from Love

apal into the ''declaration area' through water. Thus additional and

" regular monitoring of storm and sanitary sewer water for the presénce of
" the key pollutants is highly desirable.

Air: The air sampling data from Living Areas (Table 7) is difficult

4

to interpret because of the small number of key pollutants monitored. The

data are almost entirely restricted to dichlorobenzenesandchlorotgluenes

" that are among the most volatile of the key pollutants. The presence of

q—

these in Living Areas, however, is greater (at maximum values) in the:

"declaration areas" 2, 3, 4, 6, 8; thatd recorded in Area 99. These

zimaximum values especially for dichlorobenzenes are 4.4X greater in Area 6,

f6.5X greater in Area 4, 11.5X greater in Area 2, 12.5X greter in Area 3,

- and 26X greater in Area 8. These substantially increased values must

.be significant and air monitoring in Living Areas for other volatile key

_pollutants especially hexachlorocyclopentadiene and hexachlorobutadiene

“should be made to confirm air movement.

ANSWERS TC QUESTIONS POSED:

Q-1 - Are the concentrations measured in the declaration area significantly

different from levels found in other areas of Niagara Falls?

A-1 - As shown in Tables 2<7, eenecentrations of the specific pollutants

assoclated with the Love Canal waste disposal are relatively very
high in the Lova Canal Area (11) in storm sewer sediments (Table 2),

soil (rable 3), water=sump (Table 4), and water-shallow well (Table 5).
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The evidence for leaching and migration away IZrom the Love Canal

dump area is strongest with storm sewzr sediments where relatively
large amounts of important pollutants such as Y-hexachlorocyclohexane,
hexachlorobenzene, tetrachlorobenzene, dichlorobenzenes, and
trichlorobenzenes were found in Areas 3, 4, and 8 and to a leséer

extent in Area 2. Particularly ominous, of course, is the very high

dibenzo :
level of the extremely toxic tetrachlcre-p-dioxin (TCDD) found in
— . N T ——
Area 4., Migration of these substances will undoubtedly be decreased

i

by the remedial construction undertaxen bSut cannot be discounted as
a long term source of contamination of the ''declaration area' by
highly toxic and relatively non-volatible pollutants. Thus, there

is reliabl idence of concentrations of kev pollutants in areas

adjacent to Love Canal significantly higher than in the other areas

of Niagara Falls,

it cr.

Do the levels measured represent concentrations that could cause
acute or chronic adverse health effects in people living in the

Love Canal beycnd what might be expected under usual residential
conditions in the Niagara Falls area?

It is impossible to answer this questicn in the negative. The presence
of at least 21,700 tons of hazardous pocllutants in the Love Canal and
the evidence summarized in A-~1 that detectable zmounts of these are
to be found in the adjacent Areas 2, 3, 4, 6, 3 suggests that people
living in these areas will be exposed to trace chemical insults from
a variety of highly texie chemical pollutants for generations.
Several of ER& k¥ éhamieal pollutants including tetrachlorodibenzo-

e -

p-dioxin, hé¥aghlorocyclopentadiene, and hexachlorocyclobutadiene
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are extraordinarily toxic. Others such as y-hexachlorocyclohexane
(lindane) and hexachlorobenzene have been strictly regulated or

proposed for regulation by the World Health Organization, EPA, OSHA,

etc. All-of these chemicals are suspect carcinogens. The epiaemio-
logical studies of birth defects, abortions, and chromosomal aberra-
tions made in the.Love Canal and adjaéent areas, while subject to

'dispﬁéations, are significantly disturbing to demand a strongly'

conservative attitude about promoting the exposure of thousands of

persons, especially young children to these trace chemical pollutants

over a lifetime. : .

Comparisons of envirommental health standards for air quality i.e.

%

8-hour TLV-TWA values, and drinking water i.e, ADI values; with

maximum air pollution levels and water contaminations recorded for

the Love Canal area, are somewhat. reassuring. The maximum detected

levels for most of the key pollutants for which the data are available i

| e g Var g e A R

are very substantially less than accepted standards. However,

dibenzo
tetrachloro-p—-dioxin, the most toxic of all the pollutants is a
A :

notable.exception and analytical déta are so sketchy for the highly
toxic hexachloracyclopentadiene and hexachlorocyclobutadiene that

together with inadequate study and standards for these pollutants the .
results are virtually meaningless. The use of 8-hour TLV's for air
pollutants for evaluation of the 24-hour lifetime exposures that are

found tn the deelaratien areas is also very misleading. For lifetime

v im

exposufas ER8 Spact¥um of sensitivity of the exposed population

including &ha vary youns and the aged is much wider than that of an

occupationally exposed population. The threat of nutagenic, carcinogenic,
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and teratogenic chemicals is very much greater.‘ All of these condi-
tions suggest the need for a safety-factor of at least 1000 for the
very hazardous chemicéls concerned, that should be superimpééed
upon any considerations of TLV.values.

The answer to question 2 is that the concentrations of key pollutants

detected in the Love Canal area could cause adverse hzalth effects

‘beyond those in usual residential conditions in the Niagara Falls area.

Were sufficient samples taken and analyzed to determine the extent

of contamination by particularly hazardous material as to be able

‘to assess their potential threat to human health?

Although a large number of samples were taken and analyzed and the

values obtained seem to be reliable within the present state of

the art, sampling and analysis were not rigorous enough to describe

adequately the human health.threat from the highly toxic key pollutants

of Love Canal. The largest gaps in the sampling scheme are for the

highly toxic hexachlorocyclopentadiene and hexachlorobutadiene, and
dibenzo

tetrachloro-p-dioxin. More effort should be expended on routine

and regular sampling for the other key pollutants such as lindane,

hexachlorobenéene, pentachloxophenol, pentachloronitrobenzene

and the moré volatiledi-,tri;tetra-chlorobenzené; and phenols, and

chlorinated toluenes.

Based on available data, ean you conclude that the area is not

habitabla?

In the writeéf's epiaiean the dimmediate Love Canal (Area 11) should

be completely barred to human access. Suggestions that it become

a "park area" are irresponsible. It is much more difficult to




pollutant monitoring and epidemiological scudies cannot be erased
by the data presently available. Additional monitorirg data is
important to determine the effects of the remedial capping and
barrier construction instituted in the Love Canal ard to fi;lrthe
voids in the anaiysis of key pollutants as indicated ébove. The

iter does not believe that it would be responsible to advise

|

nhabitants that the area is totally safe.. Certainly he would rot
want to expose himself, his family or his friends to these hazards
of chemical pollution through lifétime residence there. There is

in addition a measurable hazard in lifetime exposra to the polluted

atmosphere of the city of Niagara Falls itself.




- Review of EPA Monitoring Program at Love Canal
» August 16, 1981
by Dr. Beverly Paigen

'Suma T

%}nw consultants to CDC were asked to evaluate a subset of the data obtained by
P gpA's envirommental chemical testing program and to answer the following
§§Quescions:

1. Are the concentrations of chemicals significantly higher than other
areas of Niagara Falls?

2. Could these concentrations cause adverse health effects?

3. Were enough samples taken of very toxic chemicals such as dioxin to
be able to assess its health threat?

4, Is the area habitable?

data had several problems in the presentation of material and in the

.%gégawacy of meas?rement§. Putting Fhese §side\ I believe it was possible to

‘“igethat organic chemicals were higher in Lovg Canal study area (the entire
S.ve Canal neighborhood excluyding Rings 1 and ZJ) Ethan in other aveas of
AGagara fa ls. Organic chgmica1s were higher in storm sewers, in stream
" fiments, in sumps, in soil, and in home 2ir. Only in drinking water were
éggﬁﬁf—zﬁemicals similar in Love Canal and control area and this is based on
éumau.amount of data. ‘

4 ,

“alth and habitability for reasons discussed below. In answer to question 3,

cre wvere insufficient samples taken to adequately evaluate whether dioxin
vels constitute a health threat in the study area even though the small
igaber of samplas had surprisingly high levels of dioxin.

“g%él1y, additional analyses of data would be helpful in determining the

at of contamination at Love Canal and these are listed.

Adequacy of data

A. Prcblems for the consultants in reviewing data

éiﬁéiég}é Eo évaluate because of the massive amount of
€ review, the lack of statistical treatment, the
Eables and maps, and the lack of sufficient
: . agraphe. Although I can appreciate the
difficeieias ia a f ducing such large amounts of data, I
2 “TIot m-ortadle as a scientist in answering guestions concerning
pubIlC Tealtn based on data I cannot read (pp 72-74. 76-78). darawith
obvious errors (maps on pp 62-70 show stream sadimenr samples taken
where CThers is no strezm), unexplained symbols on maps and tables, apd
liccTe—aggregation of data Or sraristizcal analysis (i.e., the entire
secend Book of sampling areas has no suwmaries at all).
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Several points were particularly disturbing. There was no'
description of control sites (i.e., Packard Avenue may be near another

dump site). The EPA program was designed to test for preferential
migration (p 8), yet there was no data analysis concerning that
hypothesis. The separation into areas l-1l had some rationale, but
there is no discussion of this nor analysis by area.

The picture was further confused when Mr. Deegan of EPA, at the
fugust 13 meeting of consultants, stated that, in his opinion, the data
demonstrated no evidence of chemical contamination beyond Ring 1 excépt

for storm sewers and stream sediments. When a consultant asked Mr.
"

Deegan about the soil data on p 41, Deegan replied thal table was _no

longer operative.' The consultant then spent the lunch hour tabulating Ip

data by hand from the larger data bases and indicated to Deegan that
organic chemicals were frequently found in Love Cznal and. rarely in
control area soils., Mr. Deegan claimed that the differences were "
statistically significant." '

not

As a scientist asked to make a judgment based on data, I simply
Sy . ¥
cannot 1n good consclence ignore tables of data simply because one
——— e . .
person states théy are no Longe€l Opergtrve—Tor can 1l accept one person's

e NS v S " o L. o« s
statement that the diffrremrrs AT ot—statrsttezrivysiomiTicant wnen I

am not shown the statistical methods or significance tests and when the

data available in hard copy to review lead to the opposite conclusion.

e,

e R

B. Problems with using the data base to answer questions concerning
health and habitability

The original plan was to couple the envirommental testing programs
with a health study. Had that plan been carried out, the two studies
taken together could have been used to answer questions of health and
habitability. As it stands, the current data base is not appropriate to
answer such questions for the following reasons:

——

1. Love Canal has over 200 chemicals present and only a subset were
measured.

2. Little or nothing 18 known about the toxicologzy of a large
percentage of the chemicals present because they are waste
products or process intermediates (for a fuller discussion see
Rall et al. "Repe¥t of Subcommittee to Evaluate Health Effects
Near Hazardou§ Waste Sites.' HHS 1980).

3. Little is knowhA absut the synergism or antagonism that might
exist in such & esmplex mixture of chemicals.

4. Even for these chemicals that were measured and for which
toxicological data exist, most studies are based on workers or
exPerimenﬁgl animals. Almost nothing is known concerning the
concentrakigns of chemicals that would be safe for the human

fetqs; yek adversa reproductive outcomes were the health effect
best doeumented at Love Canal.
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The primary ways in which this particular data base could be used to
answer questions of health and habitability are two-fold. First, if the
levels of one particular chemical were high enough, one could state it
was unsafe. Second, i1f one particular zrea showed no evidence of
chemical contamination, then one could tentatively conclude the area was
safe if the sampling was adequate and if the subset of chemicals measured
are an adequate reflection of the whole set.

C. Problems with Quality Control

EPA had a good quality control plan fer this study with spiked
samples, duplicate samples, and inter- and intra-lazboratory
comparisons. The results of the quality control program are
described on pp 111l and following. Several points were made by EPA.

l'

The "meaning of trace is obscured by the variance in minimal
detection limits among laboratories' (p 119). Trace from one lab
could be 30 times higher than trace from another lab (i.e., see
tetrachlorobenzene on p 130).

Some laboratories performed much better than others ranging from
33 percent acceptable results to 100 percent acceptable results

(p 133). These two facts led to a cautionary statement that
"users of Love Canal data should be aware of differences in
detection limits .... and performance" among laboratories (p 120).

The magnitude of the testing program '"literally overwhelmed the
national capacity for low level chemical analysis" (p 121). Thus
many samples were held too long and this fact becomes important
for volatiles and semivolatiles. For water many samples arrived
with poorly fitted or leaking Teflon cap liners (p 122). Water
samples were held too long. Soil samples were held too long and
the effect of holding was stated not to be a problem between 4-18
weeks but '"losses in the first few weeks are indeterminable at
this time" (p 142). For air holding time was not given in the
summmary data. Mr. Deegan referred the consultants to the full
data base in Atlanta, but we could not find holding time there
either. Holding time for volatiles in air is quite critical.

Some chemical measurements were not to be trusted, i.e.,

phthalates and méthylene chloride in soil and benzene and toluene
in air.

Reproducibility and accuracy of measurements for metals in soil

and sediménE ware fairly good but were not good for volatiles and
semivolatiles (p 148).

—
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6. The reproducibility data for air was calculated in a way that is
not familiar to me and which obscured the real differences (p
160). For example: if sample 1 has duplicates a and b and b is
50 percent higher than a; and sample 2 has duplicates a and b and
b is 50 percent lower than aj; I would calculate that the average
difference between duplicate samples was 50%. EPA calculated

that the average difference was O percent (=30+50 = 0), 1
’ 2

.would like to see a more conventional analysis of reproducibility.

“11. Tentative conclusions based on the data

& The data base is not adequate to answer questions of health and
{lhabitability but there are several questions that can be answered or could
{pavebeen answered by an environmental monitoring program. The conclusions are

Sionly tentative given the problems with presentation of material and quality of
data base discussed under I above.

——

TR

A. Is the Love Canal area contaminated?

e b

A 2 L N et A

The storm sewer, stream sediments, soil, sumps and air in homes in
Love Canal are all clearly contaminated compared to the rest of Niagara
Falls. Only the drinking water appears to be the same as the rest of
Niagara Falls and that is based on very limited data.

i 12 it W <11,

” .

L
it n e

EPA did not give any statistical analysis of the data so I examined
the data for organic chemicals and simply asked whether each organic
chemical was more frequently found in Love Canal samples than in control
samples. I then used a simple statistical test, the sign test which has
relatively low power, to ask the probability that, for example, out of 13
separate tests, Love Canal was higher than control 13 out of 13 times.
This is given by (1/2)13 or 0.0001, a significant difference. This is
not a sophisticated analysis; it would be possible to use other tests
that involve a combination of probabilities (such as Fischer or Wallis).
In addition, a strong argument could be made for combining the chemicals
into groups such as all trichlorophenols or all BHC or all organics.

gt
Y.

o

iy,

(i gy thiudog syt e

For storm sewer sediments, there were 21 Love Canal area samples and
1 control and 14 organic chemicals gave positive readings. 1In 14/14
cases, Love Canal is higher than control (p 54). For stomm sewer water,
there were 9 LéVé_ééﬁéi samples and 1 control and 13 organic chemicals
were detected (B 33): Lave Canal was higher than control in 13 out of 13
(12/13 controls wese G). In the sanitary sewers, only 1 Love Canal water
sample was tak@R (A& esntrol samples). Twelve organic chemicals were
K found at levéls eémparable te or higher than storm sewer water (p 57).

e
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The stream sediments in Love Canal were contaminated but the stream
water did not show evidence of contamination. There were & Love Canal
samples and 5 control samples. For the sediments, 12 out of 12 chemicals
were higher in Love Canal; in the stream water only 2 organic chemicals

were deteeted (toluene and heptochlor) and Love Canal was lower than
controt:

A
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Peview of EPA Monitoring Program at Love Canal

In the sumps, there were 105 Love Canal samples and 6 control area
samples (p S51). Zlove Canal was higher in 9/9 cases (6/9 controls were 0).

In the soils, there were 113 Love Canal samples and 8 control samples

"(p 41). Love Canal soils were higher in 12/12 organic chemicals. All 12

control samples were 0.

In drinking water, there were 31 Love Canal samples and 5 control
samples. A total of 7 organic chemicals were detscted; Love Canal samples
were higher in 3 and control samples were higher in 4. Thus there was no
apparent ciifarsnce in Love Canal and control, a result that is not
surprising since the same municipal water is suppiied to both areas.

The data given for shallow aquifer wells and deep zquifer wells was
not sufficient to permit an evaluation.

There were over 100 Love Canal samples of outdoor air (p 72) and over
80 Love Canal samples of basement air (p 73). However, there were no
controls and so one cznnot determine whether Love Canal is different than
Niagara Falls.

For living area air, there were over 400 Love Canal samples and 30
controls (p 74). After eliminating benzerne and toluene based on
information in the quzlity control section; 11 out of 12 organic chemicals
were nigher in Love Canal homes than in ccnirol homes. The exception is p
dichloroberzene, which is completely missing from the ctable on p 75
causing me to wonder if there is an error. All of the air data were
difficult to evaluate because they were almost unreadable.

In conclusicn the data show that Love Canal is clearlv hicher in_
organic Chem.czl contamination than the control area in storm sewer,
streim sed-ments, sumps, SOLLS, and livipz area air. No determination
coulcd Be mec2 for samitary sewers, basezent air, or 0u3§33§:§§§:EIEEa_no

CORTTOL cata exist. Drinking waster was the same for ootn Love Canal and

control and indeed comes from the same nmunicipal source. Surface water,
surprisingly, did not show any evidence of contamination although the
sediments did. Perhaps this i3 because organic chamicals would tend to
stay in sediments or be released into air, but would not be dissolved in

water.

B. How far has the faftamination occurred?

Since the data indisakte that Love Canal is contaminated, it becomes
relevant to determiné RaW f£4¥ contamination has occurred. Unfortunately,
no analysis by ared Was given, The areas of particular concern are 5 and

_3’3h‘£h_AL&_th_axﬁiimﬂ_idxﬂi,Of the neighborhood and where the ereatest

percentage of current residents are located. Bork ar=as 1 and 5 have a

fEG—EEfses on sdales or streams and these zppear to be ziving quantifiable

leveT% of coe=t TwoOIa LLAU‘%@*?&G—&Q_&EilVSlS with and without
2 houses. '
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‘State and Love Canal to compare soil, air, and sumps.

R i it e = ' Kl

C. By what routes did contamination occur?

No analyses were presented that would permit such a determination, but
it may be possible. I would like to see an analysis by 1) area, 2)
wet/dry, 3) swale/non-swale, and 4) air in home with and without sumps.
Several homes in the area have flooding in the yard from storm sewers.
Are the soils, air, or sumps higher in such homes? Is there any
correlation between positive readings in soil and air or sumps in the home?

D. Has remedial work resulted in a reduction in contamination?

Mr. Deegan stated that back flushing of chemicals from the soil was
occurring to a greater extent than expected. This is an important finding
and I would like to see the data.

1 would also like to see a comparlson of homes done by both MNew York

E. Is there correspondence between the geochemical evidence of
contamination and the adverse health effects?

The adverse reproductive outcomes found by hew York State should be
compared to the geochemical data.

Questions posed by CDC . .-

A, Are the concentrations of chemicals significantly higher than in other
areas of Niagara Falls?

As discussed above, the answer is yes.

B. Could these concentrations cause adverse health effects?

Due to the limitations of the data base discussed above, I do not
believe this question can be answered.

C. Were enough samples taken of very toxic chemicals such as dioxin to be
able to assess its health threat?

Only &4 soil samples in the study area were tested for dioxin and all &4 N
were negative.  This is an insufficient number of samples. Eleven stomm
sewer sediment samples were taken and all had dioxin levels.

D. Is the area habitable?

As discussed above, I do not believe this particular data base permits
an answer to that quéstiofis




"7 - Review of EPA Monitoring Program at Love Canal

However, as a parent of young children, I would not want to live in
any Love Canal house chat 1) was along a stream with contaminated
sediments, 2) had a history of basement or yard flooding from backed up
storm sewers, or 3) had a sump pump. Any of these situations could lead
to periodic exposures much higher than those detected by the EPA
monitoring programs.

Further Analyses

The following information would be use‘ul in a further evaluation of
the data base.

1. Holding time for air.
2. Evaluation by area.

3. All positive readings for organic chemicals on a map by media and
with various media combined. -

4, list of organic chemicals not likely to be found in consumer
'~ products.

5. MYap of control sites and other dumps in Niagara Falls.

6. Statistical ewvaluation of data.

7. Readable tables of data for air.

8. Analysis by wet/dry.

9. Correlation of chemical data with adverse reproductive outcomes.

10. Discussion of p dichlorobenzene--the only chemical found more often
in control than in Love Canal.

11. Readable figuzes for daily variation in air readings.
12. Comparison of New York and EPA data for some locations.

Final cusstions

‘.

The most §triﬁiﬁ§ éﬁiﬁé_é&éuﬁ the EPA monitoring program was the high
percencage of HS§§E£V§ £indings and the low levels of chemicals found
compared t8 NEW Y8Fk daka.

The quedtiBn ERZE @5Mes E6 meé is whether exposure at Love Canal is
pevicdie ia nature and whether the health impact may occur by transitory
exposure to hxgher levels than those found by EPA. According to Vianna et

2l, the peak in adverse reproductive outcomes occurred in the mid-sixties
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when as many as 50 percent of all pregnancies on 99th Street ended in mis-

carriage. In the mid-sixties, basements were being dug for the homes on

‘97th Street. Perhaps the exposure of large amounts of contaminated soil

to the air on 99th Street resulted in a transitory high exposure for
residents on 99th Street and beyond. Consistent with this hypothesis is
the peak of adverse reproductive outcomes claimed by the Love Canal
residents during the remedial construction in 1979 and 1980. Perhaps Love
Canal may be habitable as long as no digging occurs. Another peak
exposure-may have occurred following the unusually heavy precipitation in
1977. This exposure caused the residents to organize and to seek help and
it was this type of exposure that the remedial work was designed to
prevent. :
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DEP/\RTM\ _‘OF BIOCHEMISTRY * BIOCHEMISTRY BUILDING ) EAST LANSING * MICHIGAN -« 48824
: August 13, 1981
5o
*Dr. Clark W. Heath, Jr.
Director
Chronic Diseases Division
Center for Environmental Health
' Center for Disease Control

" pepartment of Health and Human Services
- Atlanta, GA 30333

"Dear Dr. Heath:

!

: This letter constitutes my assessment of human health implications of environmental
data from the Love Canal area. I would like to present a general assessment of the data

and the meeting of August 13 before I address the specific questions in your letter of
{August 6, 1981.
it In general, I believe this study was fairly well conducted and that the results do -
“hot convey reasons for alarm. However, I am particularly disturbed by two observations
that may, unfortunately, be related. The first involves the non-scientific manner in -
which the data was presented, and the second concerns the fact that the EPA officials
“were apparently unconcerned about the first. The callous nature of EPA officials towards
‘the environment they have the obligation to protect is exemplified by their attitude
rtoward those asked to give recommendation; to the agency. [ can think of no bester

“way to start any EPA activity on a more sure road to its downfall.

i , '
*’ First of all there are many examples of very poor science. The PCB data was presented
“as ppb of a certaln Arocior mixture, which is scientifically unsound. If this was the

only feasible method then it should be explained. If peak matching was used to see if

the environmental pattern was the same as an Aroclor, what was the confidence level?
s it possible that no PCB would be reported if the GC elution pattern did not fit any

of the standard Aroclor GC patterns? This is an example of the lack of adequate explanations
also. Tables and graphs should always be able to stand alone such that they can be readily
‘inderstood by the reader. We never did get an explanation of some tables and maps.

J{eel very uneasy about drawing any firm conclusions from the data presented or from
the discussions held in Atlanta.

" Another example of poor science is the lack of sufficient controls and definitions

of controls. The lack of sufficient explanations and definitions is apparent throughout

the report. The only aspect of the report adequately addressed is the quality assurance.
First of all the samples were not described. Secondly, no examples of raw data were
p',ovided. Composites were uninterpretable. The maps and tables were not adequately
described, difficult to read, and frequently impossible to interpret. Then, at the meeting,
ge were told to disregard some of the tables, presumably because they were in error.

gyt when asked to explali the error Dr. Deegan could not do so.
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| Dr. Clark W. Heath, Jr.
August 19, 1981 '

Pa@

I would have preferred to see examples of raw data, examples of data handling,
summary tables, and statistics. The lack of statistics was particularly disturbing. Any
statistics should have been accompanied by a rationale for using the particular statistical
method. This data is going to come under very close and complete scrutiny. And, various
people will be looking for various things. This was pointed out at the meeting by the
consultants. Some wanted to see raw data while at the other end of the spectrum some
only wanted summary tables. In order to satisfy each and every consultant it is necessary
to provide at at least examples of all aspects of the data.

1 will now reply specifically to your questions in the letter of August 6.

I.  Are the concentrations measured significantly different from levels found in areas
of Niagra Falls?

I am assuming that the question refers to areas 1-10 as compared to area 99, and
that "significantly different" does not mean statistically significantly different. ‘Certain
chemicals certainly appear more frequently in areas 1-10 than they do in area’99., However,
the levels of most do not seem to be disturbingly high. It would appear that the migration
of chemicals did not occur to a great exterit beyond area’ll. 1 would recommend a thorough

evaluation of the data and the site such that migration to any area beyond area 11 be
identified and that remedial action be taken.. o

2. Do the levels measured represent concentrations that could cause acute or chronic
adverse health effects in people living in the Lovel Canal area beyond what might
be expected under usual residential conditions in the Niagra Falls.area?

If the remedial action which has and is being taken is as effective as it appears
to be, there would seem to be very little chance for acute or chronic adverse health
effects for people living in areas | through 10. However, the data should be carefully
analyzed and an on-site evaluation made to determine if any migration avenues extended .
outside of area 11. I make this comment with reference to the identification of obvious

migration routes. The sand lenses rnust be thoroughly investigated to determine their
- extent.

3, Were sufficient samples taken and analyzed to determine the extent of contamination

by particularly hazardous material and to be able to assess their potential threat
to human health?

) The number of samples taken seems to be sufficient but it may be impossible to
guarantee that no small but excessively contaminated "hot spots" don't exist. This statement
is made, however, in light of very little explanation of sampling locations. It is my understanding
¢ ihat an attempt was made o sample areas which would be most likely to be contaminated
ut the fact cannot bé guaranteed. Another serious fault with the study is the lack of
officient control samples. The number of times chemicals were found in control samples
s indeed less than the number of finlte levels in the declaration area samples but the
aumber of control samplés was much less.
3
3

. The particularly hazardous substance of concern is most-probably TCDD and the
wmber of analyses for this compound is limited. However, an area of contamination
was found and it must be dealt with. Fortunately, the area is not one normally contacted

R
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- by people living in the area. I am speaking specifically of the storm sewer system. But
its contamination must be noted and corrective action must he taken to prevent indirect
exposure to TCDD.

[t must be noted that some concern should be expressed considering the number
of chemicals in this area. Although the levels do not seem alarmingly high, an inappropriaze

mixture may exist. With the possible presence of both initiators and promotors the likelihood
- of carcinogenesis may be increased.

4.  Based on available data, can you conclude that the area is not habitable?

I cannot conclude that areas ! through 10 are not habitable, although I must admit
that part of my inability to make this conclusion stems from having very little definitive
data or a complete analysis of the data. This hesitancy also stems frem a lack of confidence
in analyses of environmental samples. It would have been desirable to be zble to assess
theability to duplicate data in all samples. This would be particularly imgortant for
. soil samples where recovery may be variably affected by binding of the chemicals to
the soil. However, my confidence in this conclusion is strengthened by the absence of

any highly contaminated samples. Also, the biota did not reveal the presence of any
bicaccumulated substances.

Finally, there were some very positive results of the study. The best example of
this is the fact that the theory that chemicals may have readily moved via the old swails
. seems unproven. Also, there does not seem to be evidence for a1 least major migrations
- by dump trucks. No excessively contaminated "hot spots" were found. Finally, the "natural"
. barriers to migration seemed quite effective. I am speaking primarily of the barriers

provided by streets and the installation of sewers. It also seems apparent that the leachate
~system that was installed is in fact effective.

Sincerel

Professor of Biochemisiry
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pr. Clark W. Heath

pirector

chronic Diseases Division
center for Environmental Health
Centers for Disease Control

" Atlanta, Georgia 30333

pear Dr. Heath:

Let me begin by again thanking you for the opportunity to
} participate in the recent workshop held at CDC on August 13,
1981 to-assess the numan health implications of environmental
data from the Love Canal area. The rest of this letter will
serve as my report on that meeting. v
Before discussing in detail the conclusions I reached, I
think it is necessary to briefly describe my feelings as I
approached the evaluation of the data presented to me. The
Love Canal problem has received enormous notoriety and if one
~ word could generally characterize both the scientific studies '
- performed and the resview of these studies, that word would have
?to be "inadegquate." While health and environmental assessments
at Love Canal have been numerous, many questions remain about
P the adequacy of the scientific methods used and the quality of
; the data generated. Likewise, the review of data, such as
presented in the Lewis Thomas Report, can be heavily criticized
as cursory in nature and inadequate in scope. Therefore, I
b approached the review of the data presented to me with the
" pelief that the efforts we were undertaking had to provide a
scientifically critical .review of the data collection

methodology, the data analysis techniques and the conclusions
| reacned.

opam)
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It was clear from the outset of Dr. Joan Deegan, Jr.'s

*“presentation that he did not expect us to carefully review the
ata but rather to rely heavily on his personal conclusions in

“vorder to establish our conclusion as a panel. 1In fact, one of

.'Dr., Deegan's assistants, when speaking to me, stated that it

.- was EPA'S pelief that we would "trust" wnat they said ard

' answer the four questions posed based on EPS's data review.

"~ gince I do not believe it is our role as scientists to merely

:.accept what we are told, I approached the assignment given us

1% by ‘asking three basic guestions. TheSe gquestions were:

1) Are the data and analysis presented
clear, accurate and if so, what do thay show?

2) How accurately does the picture created
by the data reflect the current situation at
Love Canal and how likely is that picture to
remain constant in the future?

3) Can the four questions posed be
answereé based on the data presented and if so,
how would I answer them?

My comments are presentad below in answer to these three
2:questions.

. To begin to answer the first question, are the data claarly
ﬁdaccurately presented, one need go no further than the
Fiorinted material we received. As Dr. Wbittenberge: noted =zarly
?g{iour discussion, the data were often in an upreadable znd
‘#pnintelligible form and certainly not in standazd, propsr
cientific format. Moreover, once thé material was deciphared,
t'was evident that we had been presented selacted segmants of
“rhe raw data base, rather than a compilation or summary of all
*‘QEYEEE“EHEE/HEE been gathered. The rationale offered for
7this presentation by Dr. Deegan was that EPA hoped to avoid
4sing the conclusions of the reviewers. While I appreciate
g concern, the material presented was clearly inadsquate to
sanduct a proper scientific analysis.

o

o

;In response to criticlams of the format, Dr. Deegan
ﬁ%@@ested that any reviéwer who wished could refer to the

itire raw data base in égde: to conduct his or har own
fﬁﬁysiso Such a Suggestion could not be taken seriously,

%en the amount £ E€imMe it would have taken for any individual
ihave made sen8& out of the vast amounts of raw data -hat had
“tesn collected. I any further analysis of these data :s

T e

ned necessary, I would suggest that the data be prov:
“in a completély revised format, a format similar =o -

= E
2C TO
a2t

A
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used in the publication of a peer reviewed article. To avoid
biasing the conclusions of the reviewers, the data could be
presented clearly and accurately, statistical analyses could be
prov1ded and the reviewers left to draw their own conclusions.

The problems that arise in analyzing segments of raw data
. often presented in an illegible manner are demonstrated by the
" following two examples. Dr. Deegan, in making his
" presentation, provided the review panel with his personal view
" of the meaning of the data. One conclusion that Dr. Deegan
drew was that the extent and level of chemical contamination in
the declaration area was no higher than in the control area.
Referring to page 41 of the document entitled "Environmental
- Monitoring at Love Canal, 1980" which had been distributed to
. us, I question the veracity of that conclusion. Reviewing the
- data, I found that the presence of organic chemicals in the
:,declaratlon area far exceeded their presence in the control
% area. In all cases, the levels of chemical contamination in
the declaration area exceeded those in the control area and
' thus I found it difficult to reconcile the data with Dr.
t‘Deegan s ‘conclusion.
h Upon questioning, Dr. Deegan indicated that the table
pzesented on page 41 was 1noperat1ve and really should not be
: referred to for data analysis. "Rather, he suggested that the
ilarge compendium of data by areas within the declaration area
and for the control area be referred to instead. 1In a few
mmutes, during the lunch hour, I reviewed the data in these
:"tables. For each area I counted the number of organic
? chemicals found in soil samples and compared these findings to
?¢hecontrol area. The results are presented below.

Y
(
i :

Area Number of Organic Contamlnants
: Found in Soil
Control -2
Area 1 11
Area 2 16
Area 3 14
Area 4 20
Area 5 6
Area 6 3
Area 7 16
Area 8 2
Area 9 ., 34
Area 10 10
Area 11 30
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in all cases, it is clear that the number of organic chemical
contaminants found in soil in each area of the declaration. area
exceeds the number of such chemicals found in the control
" area. When presented with this conclusion, Dr. Deegan
" suggested that a statistical analysis of this data showed the
apparent differances to be insignificant. Unfortunately,
neither this statistical analysis nor any other analysis were
fprovxced in the materials we received. Consequently, it is
jlmpOSSIble to judge whether the differences are insignificant
i or in fact indicate a significant contamination of the
i declaration area compared to the control area.

In further discussion of this issue, Dr. Deegan indicated
that the statistical analysis that had been performed evaluated
each chemical individually for its presence in the declaration
area and the control area. It is my scientific judgment that a

" pumber of these chemicals should have been considered together

. pecause they are likely to have emanated from a single source.
~ For example, alpha, beta and gamma BHC and lindane, if found,

" should all have been considered together. The failure to find
all four in one soil sample is easily explained by the fact
that these chemicals may have diffused widely from the point
source from which they emanated and the soil sample taken was
extremely limited and likely therefore to have missed a number

‘.ofchenlcal constituents. . If a further review of this data is
to take place, I would suggest that proper data analysis be
presented so that the reviewers-can evaluate the method of data
analySlS and the conclusions reached.

‘é
28
3 A similar confusion arises in an evalution of the data on
E orgenic alr pollutants found in the control area and in the
declaration area. Agaln, after Dr. deegan presented his
B cmmlus‘on that the axtent and level of chemical contamination
H:gound in the ce*la:aﬁicn area and control area were no
z«idferent, I quickly ¢ompared the levels of o-dichlorobenzene
I.peasured in llv11g areas in both the control area and the
E\dﬁgarahlon area. Théa results of that comparison are presented
f below.

Area Mean Level Found

ug/m3)

Controi none reported

Area % 238.4

Area 2 8.3

Area 3 13,1

Area 4 4.9

Area 5 4.6

Area 6 6.5
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ﬁ? Area 7 6.4

i Area 8 29.4

ﬁ;: Area 9 6.5 .
Tiy Area 10 4.1

g& Area 11 5.1

At

—

{'As in the case of the soil analysis previously presented, it is
4 clear that in every area of the declaration area, living area
‘air was more highly contaminated with o-dichlorobenzene than in
“the control area. In fact, by referring to the large

compendium of data provided to us, one would conclude that
‘o-dichlorobenzene was not found -at all in the control area.

.
*
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Dr. Deegan quickly corrected this misunderstanding by
‘referring to page 74 of the document entitled "Environmental

" Monitoring at Love Canal, 1980." He noted that in sampling for
.p-dichlorobenzene this chemical had been detected at the
““detection limit in 10% of the cases, as compared with 43.4% of
. the cases in the declaration area. I failed to make this

i comparison, largely because the table provided is illegible.

"+ when questioned whether the incidence of o-dichlorobenzene

: gontamination in the declaration area was statistically

. ‘significant compared to the control area, Dr. Deegan reported
jt was. Consequently, it was hard _to understand how he reached
“a conclusion that the control-area and the declaration area

‘ yere equally contaminated. Dr. Deegan quickly pointed out that
“'for p-dichlorobenzene the reverse pattern of contamination was
< observed. He suggested that it therefore might be appropriate
f@goconsider evacuating the control area. Such sarcastic

-

{gtatements have no place in a proper scientific disucssion.

[PURERNE

W

%S

I am left with the conclusion that there is a great deal of
hiapbiguity about the meaning of the data collected by EPA. The
;data analysis referred to above certainly suggests that

‘chemical contamination of the declaration area exceeds
‘contamination in the control area. While this was not Dr.

D

L
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eegan's conclusion, it will remain mine until I can be shown

pat these and similar analyses are in some way inappropriate
¢ incorrect., '

TN

b
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(7. an additional p8ift &8 consider is the quality of data
;?ﬁﬁéﬂt@d to us R4 the eenelusions that can be drawn from it.
§;ﬁmmain quite €8nearned that the quality control experienced
in these studi§§;i§_lé§§ than adequate. This is not to suggest
Ethat the methodBiBgies eéhssen by EPA are less than
gate-of-the-ar€: A% this point in time I have not personally
frreviewed the appropriateness of each test methodology employed
by EPA, and must rely upon conclusions of experts like Dr.

i)

owner that, in terms of analytical techniques, the methods

)4 . \
glgcted oy EPA are appropriate. However, Dr. Browner in his-

P
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discussion of this issue alluded to the fact that he could make
no judgment about the sampling procedures used by EPA nor the
adequacy of the treatment of the samples prior to analysis. _
The materials presented to us clearly indicate that there was a
significant variability in the analytic capabilities of the
laboratories employed to conduct the environmental analysis at
Love Canal. Moreover, several significant questions still
‘remain regarding the effect of unusually long storage pericds
prior to sample analysis. For example, on page 142 of the
document entitled "Environmental Monitoring at Love Canal,
1980" there is a discussion of the effect of holding times on
the analysis for volatile organic chemicals. The report states
“that "only minimal loss of purgeable organics" occurred when
the holding time for analysis was 18 wesks after collection
rather than 4 to 5 weeks. It is unclear what the term "minimal
loss" really means, and I would wish to see data regarding the
sumber of chemicals analyzed and what percentage of loss that
actually occurred. Furthermore, and perhaps more important, is
the conclusion stated in the report that "losses, if any, in
the first few weeks are indeterminable at this time."

therefore, the magnitude of loss of volatile organic chemicals
that occurred during the first 4 to 5 weeks of storage is
gunknown and it is highly likely that under <certain holding
conditions a significant portion of volatile organics would

. have been lost.

one final point needs to be made in discussing the analysis
of the data presented to us and that concerns the number and
"jdentity of the control areas chosen. 1In presenting his review
of the data, Dr. Deegan indicated that different numbers of
gamples were taken for analysis from different environmental
pedia. For example, if my notes are correct, of 19 sites
gelected for surizce water sampling, 14 samples were taken from
vithin the declaration area and 5 from the control area.
gimilarly, of 79 dififerent sites sampled for groundwater
analysis, 68 were from within the declaration area and 11 were
from the control area. The ratio of samples obtained from the
test area (areas 1 through 1l) to the control area (number 99)
‘suggests that the sampling pattern heavily favored the
collection of samples from within the Love Canal area. While I
am not a statistician, I believe that a skewing of sample
gelection so heavily toward the experimesntal neighborhood may
gake the study relé;iVély insensitive compared to a study where
a better balance bétwéen samples collected from the
experimental area and the control area is achieved. 1In further
discussions of this data I would like an analysis by a
statistician as to the significance of the effect of the
sampling pattern on the sensitivity of the study.

B -
‘,1
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In addition, I believe we need a much better explanation of
how the control areas were selected, for what criteria they
were matched compared to the Love Canal declaration area, and
whether in fact any of these sites themselves were
contaminated. .Dr. Paigen raised the point that one of the
sites, namely Control Site C (see page 4 of the document
"Environmental Monitoring at Love Canal, 1980"), the site in
the vicinity of 7320 Packard Avenue is in close proximity to,
or actually overlaps, a known hazardous waste dumpsite. If
this is true, then a thorough analysis needs to be provided to
assure us that the control site is clearly distinct from the
area known to be a chemical dumpsite and that no contamination
from that site would be detected in sampling at the control
area. Moreover, nowhere in the materials presented are we
informed as to which values for control readings come from
which of the control sites. I would f£ind it very helpful to
know where the control data comes from, especially after
learning more_about the nature of each of these control sites

and their appropriateness to serve as controls for the Love
canal declaration area. o

Whether one concurs with the conclusions reached by Dr.
peegan or finds that the data suggest something entirely
different, the question of rehabitation necessitates a judgment
on how predictive the current--picture 'is for the future. This
issue was addressed by several of the participants in the
working group, including Dr. Doull, Dr. Kim, Dr. Pellizzari and
myself. Dr. Pellizzari commented that we are only looking at a
vmicrocosm of ‘the total reality." Dr. Kim cautioned that it
might be advisable to continue monitoring for some time into
the future;—before making a judgment on the hnabitaodility of the
sife.  HE questiomed—the advisaoitiity Of prtedicting Luture
conditions based on our current knowledge.

I strongly concur with the sentiments 6f those participants
- noted above because I too have areat reservations about the
spplicability of the current data to predicting the future
‘szEEFEH—EE—%Eve Canal. As one example of the possible

changing nature of the conditions at the Canal, I offer the
observation I have made on visits to several other dumpsites
where clay caps have be&én used as part of the remedial cleanup
plan. ~

<

At. the Kin BU€ 4ump in New Jersey and Gratiot landfill in
Gratiot County, Mighigan, clay caps were put in place, topsoil
applied, and the 3féa saeded. Within 12 to 18 months, both
caps showed significant deterioration resulting from subsidance
and erosion. There is no guarantee even in the short term, no
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less in perpetuity, that the cap at Love Canal will be properly
maintained. There are no funds designated for long term
maintenance. Consequently,: the cap at Love Canal may
deteriorate with time. Dr. Kim has already resorted that when
cracks developed in the current cap prior to sodding, one

could detect the escape of volatile organic chemicals. I
believe, therefore, that any discussion of the possible future
uses of the Love Canal area must address concerns such as the
maintenance of the cap and explore the likelihocd for changes
in the nature of the conditions that exist tcday.

Finally, we must ask whether the four guestions we
addressed can be answered based on the availazble dzta, and if
so, how we would answer them. The first question asks "are the
concentrations measured significantly different from levels
found in other areas of Niagara Falls?" This guestion is
difficult to answer, based on the available data. The analysis
presented above suggests. that the number of cheaical
contaminants and, in many cases, the leval of contamination in
the Love Canal declaration area exceed those in the con=zrol
area. However, since we were not provided with adeguzte
descriptive infdrmation about the control areas, it isg

et bl

impossible to conclude whether they ate represantative of the

Niagara Falls area in gsneral. 1In order to proper.y answer
thTs question one would have to have a more complate znalysis
of the data collected and would need morzs ex:tensive information
on the control areas and their relationship to other ar=as in

the Niagara Falls vicinity.

Question #2 asks "Do the levels measured reporesent
concentrations that would cause acute or chronic adverse health
effects in people living in the Love Canal area above what
night De expected under usual residential conditions in the
Niagara Falls area?" I suggest that this is an impossible
question for anyone L0 answer because of our very limitad
kfowisdge Of thne toxico.logical 6rffects of lifetime low Level
exposures to a wide variety of chemical toxins. Morscvar, in
pany cases, the toxicological risk posed by exposure to many of
the chemicals reportedly dlgposed of in Love Canal is unknown.
therefore, it is impossible to make an accurzts judgmen: about
the likelihood of health impairment if exposure to thesa
chemicals OSC§§§:, In 8d4itiBA; in ofder to answer this
question on8 WBHid Aa3v& €8 assufie that the data generated in

ag &
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the control af presentative of the conditions in the
a 8a: AE this point we certainly don't

> v (B

general Nidga:
‘ew that tS D&

0 HA O I
s au o

ek

As discussed at the workshop meeting, theres i
element of information that needs to be consi
attempting to judge the toxicological risk of
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. rove Canal area. That element is the data generated on the

i~ adverse health effects that have already resulted from living

-?jat Love Canal. It is the conclusion of both the State of New
-york and Dr. Beverly Paigen that an increased incidence of

adverse birth outcomes resulted from residing in the Love Canal

1":commt_u'u.ty. In addition, Dr. Paigen's work also suggests that
other forms of health lmpalrment (i.e., the incidence of

. gsthma) were elevated in the Love Canal community. The

§ available. ‘health effects data has been criticized for various

. scientific inadequacies. The environmental data we have been

jfasked to review is, in my judgment, flawed in a variety of

fgrespects as well. Consequently, the best judgment that can be

“ pade about the risk to human health from residing in Love Canal

i:would be a judgment based on both the evidence we have from

e awxronmental monitoring and from health effects testing.

AR s
....r. e

Even if we were able to accurately predict the adverse .
4ymalth consequence of exposure to all the chemicals in the '
L yarious environmental media, we would be hard pressed to

determine whether the reported level of chemical contamination

L' {s accurate or is predictive of future conditions. @ith regard
ﬁ‘tgthe current situation, it is unclear from the data

;‘?ﬁﬁgﬁhatlon what margin of error exists for the reported
9 jevels of chemical contamindtion . Further apnalyses would have
i‘thE:Efiiiagavln order for anyone to feel confident in judging

P the true magnitude of current contamination reported within the
£- geclaracion drea.

2 boncernlng future patterns
t elief that, based on the data
i predict with any accuracy what the future will be. Disruption
%ofthe clay cap as noted above might lead to far greater
;cmmamlnatlon of the-declaration area. Suggestions voiced at
;theworkahop that the area designated by EPA as Area 1l might
' pecome a park or a public playground indicate that the
integrity of the clay cap in that area might be at far greater
' 7isk than merely from erosion, subsidance and lack of
?nmmtenance. Any activity that would have people using the

i canal site as a playground or park would most surely jeopardize
%thelntegrlty of the clay cap.

of contamination, it is my
before us, we are unable to.

Moreover, ev¥8R BE. Deegan noted that for certain
thEEEEEFET—Egaig—’é@ﬁéamiﬁatibn within the declaration area
far cXceeded th3E iR ERE eentrol area. Most notably Dr. Deegan

T . =

‘gpoke about the EBREamination of sewer lines and sediments.

jle Dr. Deegdfl alluded to the fact that EPA had just
=

announced plans fo he cleanup of the sewer lines and
epd1M

S, it should be remembered that this announcement of
leznup 1S not new. Under the pevious Administration, the

! na dministrator for Region 11 announced a program that
z é;ﬁiso going to clean up the sewer lines.

~ 2

Ly

Aowever, that

S
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program was not undertaken. Consequently, one should not
assume that the promise of cleanup programs means that cleanup
will occur. Finally, on this same point it should be noted

. that while Dr. Deegan stated that the barrier drain system was
i operating as designed and "the material was moving back faster
' than it had ever moved out," there is no documentation for. such
' a statement in the materials presented to us. This is a

' gignificant point because previous reports about the

. functioning of the barrier drain system were less optimistic
7 about 1ts working success.. '

S The third question posed was "Were sufficien:t samples taken

.+ and analyzed to determine the extent of contamination by
particularly hazardous materials and to be able to assess the
potential threat to human health?" At the workshop, you
attempted to have the consultants answer this question with
respect to dioxin contamination. In my judgment, insufficient

 giscussion took place about this question . Differences of

-opinion were voiced as to the potential threat posed by dioxin

# exposure, but the direct intent of the question (i.e., the

¥ sampling or review of the sampling regime) was not discussed.

‘I agree with those who expressed concern over the high
.levels of cioxin in soil samples taken in the Love Canal
.declaration area. As one participant noted, it certainly is
¢idifficult to explain to the public that parts per billion
{"]evels in soil are an insignificant risk when the Commissioner
i-of Health cf the State of New York has warned people against
eating fish contaminated with parts per trillion of the same
v'chemical. Obviously, the exposure that may result from eating
Y fish contaminated with dioxin as opposed to living in an area
¢ yith dioxin-contaminated soil is not the same. However, it
should be remembersd that young children, for example, often
Eplﬂlin soil and very young children may in fact ingest soil.

s#: The last question posed to the consultants was "Based on
“available data, can you conclude that the area is not

" pabitable?" This questien might as well have been asked in the
following way: "Bag&d ol available data, can you conclude that
‘the area is habitdBis?" Had &he latter question been posed, I
‘think the answef glearly weuld have been "No." The
‘Shvironmental MEHiEGEFiRg data presented to us is, in my
‘judgment, an ifsyffigisnt data base on which to conclude that
:ghe Love Canal deslarakion area is habitable and that
#ipdividuals should be encouraged to move back in. Because the
‘question is worded as it is, any belief that the
“pave to rely on is inadequate would force one to
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&mstion in the negative. The conclusion that most likely
‘would be drawn from that response is that the respondant
pelieves that the declaration area should be rehabitated.-

I
fcertainly do not believe that the evidence we were asked to
‘consider allows one to conclude that the Love Canal declaration
*area 1s a safe place to live. I strongly believe that CDC and
“vhe Department of Health and Human Services would be making a
kﬁmveVerror if they concluded from a review of this data that
¢¥ne Love Canal declaration area was safe to live in, and that
ndividuals should be encouraged to relocate there. At best,
ur judgment must be that the data base presented to us, taken.
lone, is insufficient to reach a conclusion on habitability
pat would be scientifically supportabla. If forced to offer a
éfedefinitive opinion, .then one would have to say that no one
hould be encouraged to relocate in the Love Canal area based

- I recognize that a number of families in the declaration
Yea have chosen to stay rather than to move out. That is
early their choice to make. I believe we have &
qesponsibility as scientists to -- as best as we can -- explain
jesignificance of the data that have been gathered, and to be
%émﬁt and straightforward about the numerous uncertainties
pat exist. If these individuals-continue to choose to sta
pat is their right. Providing such advice is clearly

éﬁfuﬁnt from actively supporting a conclusion that the
%&kuation area should be reinhabited.

Yo

2 I hope these comments will be useful to CDC in making
%}cmmmndation to EPA regarding the meaning of the ‘
Gnonmental assessment data. At the workshop you stated that
3§ﬁinal report that will be prepared by the Department of
Zsalth and Human Services for EPA will have our letters to you
tached as appendicies. I believe it is essential that our

As I indicated at the meeting, I would be happy to

{hicipate in another meeting if that would be useful to CDC.
,uld, however, request that if such a meeting is to take

se, we be providéd With more time to review any data we will

éﬂmcted to di88uE8. Agaln, thank you for the opportunity

articipate iA &hé workshop and to serve as an expert
tultant to CBC en this matter.

Sincerely,

Josgph lghland, Péiﬁ. /C’C"—

Chairma

Toxic Chemicals Program
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August 27, 1981

Dr. Clark W. Heath, Jr.

Director, Chronic Diseases Division
Center for Health

Centers for Disease Control

1600 Clifton Road, N.E.

Atlanta, Georgia 30333

Dear Dr. Heath:

Enclosed is a copy of the review on the EPA Love Canal Study.
I enjoyed the opportunity to provide some assistance to you in this
program and hope that it will be helpful to the overall goals. If
I can be of any further help please give me a call at (919)541-6579.

Sincerely, .
D
T Vallusgen
E. D. Pellizzari, Ph.D.

Director for Analytical
+ Sciences Division
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REVIEW OF EPA LOVE CANAL STUDY
E. D. Pellizzari
Research  Triangle Institute L .

Research Triangle Park, North Carolina

Introduction

‘The emphasis of this review was directed toward assessing

the stﬁdy design and analyticél methodology employed for acquiring

information concerning toxic chemicals in the various media. The primary

questions

to be addressed in the review were expanded to provide more in

“depth probes to the viability of the study design and results. These

aspects are debated below.

Purpose of the Review

The major thrust of this review is to address the following primary

questions:

(1)

(2)

(3)

Were sufficient samples taken and analyzed to détermine the
extent of contamination by particularly hazardous materials
and to be able to assess their potenti;l threat to human
health?

Are the concentrations measured Significantly different from
levels found in other areas of Niagara Falls?

Do the levels measured represent concentrations that could

~cause acute or chronic adverse health effects in people living

(4)

in the Leve Canal area beyond what might be expected under
usual residential conditions in the Niagara Falls area?

Basad oA available data is the area not habitable?




o
/

¢ tific Issues Reviewed

The p;imary interrogatives not only have far reaching ramifications
but also contain subtle, detailed issues that need examina:ion prior to
drawing any valid conclusions. Some specific issues are enumerated’and
addressed here as part of this review.

(1) Was the study design adequately structured to meet the main

objectives implicit in the primary questions?

Based upon readily accessible iuformation the implied
intention of the study was to determine whether a significantly
greater risk of exposure to chemicals from the Love Canal site
exists now o6r in the future for inhabitants of the declaratiom
area as compared to inhabitants of other'area§ within Niagara
Falls, NY. In essence the design should be a probability
study. To demonstrate significant differences between a "test

case" and a "control cdse" sufficient, representative, experi-

mental data from both cases need to be acquired. The problem
bacomes~predictingfwhat is "sufficient" when initially setting
up tha study design. This is particularly difficult if the
samples analyzed yield many non-detectable values. Probability
functions can be used to decide upon "reﬁresentative"‘data.
Also, what constitutes significant, i.e., is the purpose to
measure diffefef€és between the two areas that are greater
than factef &f two 6r an order of magnitude.

The meRitering of ambieat air for volatile chemicals
octurred at 62 sites in the declaraﬁion area and &4 sites in
the "eontrol"” area over a two month period. Both outdoor and

indds? (1iving room and basement) ambient air was sampled as
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12 hr integrated samples (two/day). Unoccupied éremises were
sampled which had been closed to enhance the possibility of
elevated levels of -chemicals. Although sufficient numbers of
samples were collected during the period of September and

October, 1980 at each site, more sites designated in the

"control" area would have been desirable, especially when
4 testing for significant differences between the declaration

‘and control area. The degree of representativeness of the

four sites in Niagara as constitutiﬁg a "control" might be
questioned;

Monitoring of water was primarily through "grab" sampling
instead of integration with time. D?inking water was obtained
from pre- and post- municipal treatment systems servingfthe
communities designated as the declaration and control areas.
This is an indirect approach. Acquiring drinking water samples

from each home selected for air monitoring may have revealed

‘whether any small ruptures in water lines existed in contaminated

areas. Nevertheless, the likelihood of such an occurence
probably is small. Ground water was taken from about 170
wells, including shallow and deep aquifers from the declaration

and control areas. In this case their were more sampling

sites from the eontrol area (15) than in the air sampling

desigh: Water samples from storm sewars (28 sites), sumps.in
basemeiits (54 sites) and creeks/rivers (19 sites: 14 declaration,
5 control) were also collected. The rationale for selection

of sampling sites within each area was not clearly stated in

the ¥eport provided, nor whether the objectives were achieved.
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(. Sediments were collected from 19 streams, 3 sumps and 24 storm

sewers. Cne sediment sample from the Leachate Treatment Facility was

also taken. Soils were taken from 171 locations (9 in control area) as

3
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6 ft. vertical cores.

The major exposure route is postulated to be ambient air, since
vaporization of surface chemicals would lead to their inhalation. The
importance of soil and sedimént cannot be over emphasized since they can
provide historical (time integrated) documentation of fate and transport
of chemicals., The number of sediment samples examined probably are
representative of the streams and sewers; however, an insufficient
number of sumps were selected. Sediments from sumps in both occupied
and unoccupied hcmes in the declaration area should have Been included
in the study, particularly since previous evidence is suggestive that
major pollution of basement air came from the basements sumps,

Soil also can be a major route in "pica' exposure in young children.
Moreover, it can be a sink for chemical emission (fallout) and subsequent-
ly involved in dynamics of transport. Vertical cores were not analyzed
in sections. As such, considerable dilution could occur from such
cpmpositing to the extent that any chemicals potentially present as a
small discrete zcne (say at the ground surface) were diluted beloQ the
detection limits of the techniques emploved,

(2) Was the md@st exhaiiseive list of toxic chemicals potentially

(el
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@
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occurfing af .€anal sought in the study design?
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The selection of methods for sampling and analysis 6f§g;;

N

air, water, soil, sediment and biota obviously should be based“

upon the best available technology. The techniques employed,

however, essentially limited the study design to a finmite list

of target compounds. One should be cognizant of the fact that
L target compounds

~_compfehensive monitovring for all chemicals in the five matrices

was ndt conducted nor is it possible with the current analytical
methods in the analyst's arsenal of tools. This may be inap-
propriately gleaned as a serious limitation of this study.

The technical approach employed eméhasized qgantification of

target compounds. Nevertheless, an équally important aspect

should have been the determination of any "unknown" chemicals
e —— T

e

FEEE;?EZ/EE~EEE§EQ;' The qualitative identification of as
many chemicals as possible with state-of-the-art technoibgy
would increase ones confidence that the chance of potential
eprsure to toxic chemicals is minimal if the findings are not
significant. This feature of ﬁhe study was short changed
since state-of-the-art technology (see below) was emplo&ed for
only some of the eavironmental media. |

(3) Were the sampling methods selected for the various environmental
media < air, water, soil, biota, sediments - viable for the
purposes intended to suppert the study design?

I a8 mueh ‘as its possible to assess this facet of the
study it appea¥rs that the sampling techniques employed were
adequate. One minor exception on soils was noted above,
however. More detailed discussion on the documentation of
accuracy of sampling will be discussed under Quality Control/

Assurance (QC/QA) below.
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(4) Were the analytical methods that were employed state-of-the-
art?

The methods chosen for sampling and analysis of ‘ambient
air for toxic organic v#pors were in this case state-of;the-art.
Neither method (Tenax-GC/MS or.Polyurethane foam - GC/ECD and

 HPLC/EC) is a "standard method”. Also, the application of

B

these complimentary methods still do not yield a comprehensive
pictu;g of ;he ambient air composition. The full potential of
either method was not realized in this study. The Tenax-GC/MS
method lends itself to assessing sampling accuracy by the use
of deuterated surrogate chemicals. This.féatﬁre was not
exploited (To be discussed further under QC/QA). 'The polyure-
thane foam technique (PUF-GC/ECD) empioyed antiqﬁated pack
column gas chromatography.- The use of caéillary column gechno-
logy would have improved the limits of detection for the
target compounds (halogenated aromatics including PCBs and
polychlorinated naphthalenes) aé well as ensured more specifi-
city to isomer identification and quantification. Thus,
collection with polyurethane foam is at the frontier of the
scientist's capability while packed column gas chromatographic
analysis is at least a decade outdated.

Similar criticisms can be made of the use of the Federal
Register Methods for analysis of water.samples; The strength
of these méthods rests with the degree of validation (both
intra afd iaterlaboratory) that each has been subjected to

over the past several years. Nevertheless, the use of selective

detectors with gas chromatography is limited to quantification.
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Broad spectrum analysis (identificatiop of non-targeted chemicals)
should have been given more emphasis to decrease the chances
of missing important chemicals in this study. <£apillary
column GC/MS should.have been employed rather than packed
column technology, again to increase the accu:acy'of identifi-
cation and the breadth of analysis capability.

Similar deficiencies can be cited for the methcds employec for

analysis of soils, sediments and biota. | |

(5) Were experienced and reliable reséar:h/servic& ladboratories
employed for the sampling ;nd analysis of air, water, soil,
sediment and biota?

Analysis of air samples were performed by two ladoratories

with no prior experience with the Tenax-GC/MS method. This

was evident in the Quality Assurance sazmple restlts waich
appeared to be less precise during the first few weeks of
analysis by one‘lgboratory. Laboratories nserforming analysis
using the PUF-GC/ECD method were experiencad with the technique.
All other laboratories had several years pricr experience
in performing priority pollutant analysis in water sanoples and
to a lessér exﬁeht in soil, sediment and biota. |
(6) Were their sufficient Quality Control znd Assurzace practices
imposed on &he'sampling, sawple analysis, and data znalysis to
énsiiFe the integrity of the analytical data reported?
The QG/AA pféétiééa employed were extensive ané one of
the relatively stronger features of this study. Unfortunately,

] . . -
'Standard Reference Materials" are not available from the

National Bureau of Standards. Thus, reliance wvas oo performance
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evaluaticn solutions, coantrols, blanks, etc.,'to assess the
sample preparation and analysis steps.

Quality assurance applied to the sampling and storage
step for each environmental matrix was limited to the use of
spiked sampling devices (containers) for determining récovery
(i.e., accuracy). No internal standards were used to assess
potential malfunctions of the sampling step and subsequently
storage, work-up and analysis. This is a serious limitation
bf all methods. A small percentage (v 10%) of the samples
should have included internal standards during sampling. For
example, deuterated benzene (dé)’ do-chlorobenzene, etc.,
could have been added to the ambient air sampling device
(protocol: Tenax-GC/MS) to monitor the accuracy of sampling
and znalysis without interfering with endogeneous chemical
analysis. The use of isotopic compounds would more closely
mimic the endogeneous compounds than the use of spiked, unsam-
pled devices. Thé'isotopic concept is well documented and
widelv accepted by analytical chemists in many different areas
of rasearch.

Much of the QC/QA practices were devoted to establishing
precision. As such criteria were used to establish "out-
of-contrel" guidelines, This aspect of the study is well done
and substantially documented. Somewhat disappointing were the

number of data points classified as out-of-control and thus

not usable, Storage times exceeded recommended maximum holding

times for water, soil, and sediment. This may have accounted

for the high rejection level. More important, a substantial

o
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(7)

@)

(9)

quantity of data for water samples could n;t be éccounted for
(by this reviewer) on the basis of samples collected. This
problem needs to be clearly rectified.

Is the overall quality of thg data adequate to support the
study objectives?

For the most part the precision of this data appeérs to

' be plus or minus a factor of two (2 0) for the sampling and

analysis techniques employed for each environmental medium
except soil which is somewhat larger. To determine whether a

significant difference exists between the declaration and

control areas this level of precision can be one of the limiting

factors. The accuracy for each s/A ﬁethod ig more difficult
to discern, in fact no definitive étatement should be made
since internal standards ;ere not employed as surrogates.
Does the data appear to be consistant across all environmental
media studied?.

An estimated 90% of the 400,000 measurements performed

yielded results below the detectable limits of each method.

" This is the most important observation to be cited of the

data, i.e., its consistency across all environmental media.
Such overwhelming negative evidence suggests that the conclu-
sions to be drawn will be substantially founded. It is highly
improbable that all §/A methods employed were inferior and
incapaBle 6f detecting the target chemicals if present.

Does the data provide any insight to significant differences

between the declaration and control areas?
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Even though the statistical frequency tests between the
two areas are not significant, the sample size employed in the
control area may have been too small since the number of
values reported below the détection limits was large (possibly

skewed data).
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The following responses are offerred to the primary questions

raised concerning this study:

(1) More sites representative of the "control" area in Niagara

Falls should have been selected in this study for making

« comparisons to the declaration area.

(2)

(3)

(4)

‘Data available for review did not indicate that significant

differences in concentrations of the target compounds between
the declaration area and other areas of Niag;ra Falls; however,
this conclusions is subject to the qualifications cited in

(1). |

If a clustgfing health effect phenoméﬁon was bresently latent
in the declaration area it is not ciear how the statistical

design of this study would have detected this possibility.

The results of this study design suggest at best the minor

differences in concentrations between the declaration and

e ——

control area would have to cause acute or chronic adverse
— .

health effects at an elevated rate in the Love Canal area

relative to Niagara Falls.

Based on the available data from this study design the area
appears to be habitable, More importantly, the data should be

reanalyzed to determine whether any one household might be

€8nsidarad at a greatsr risk (risk assessment analysis) rather
than esmparing Statistieal means, medians, geometric means

Beatwaasi the Bwe areas and’ extrapolating potential risk to the

entire area. Perhaps each location (household) in the declara- -

tion area should be individually evaluated.
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§ O Finally, this reviewer strongly recommends that the Final Report on
T bl
}" J . . - 0 . ’
kg the Love Canal be written in acceptable scientific format with cne
) additional peer review of the report prior to its release. In its

present form it is unacceptable for release.’
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NATIONAL RESEARCH COUNCIL
ASSEMBLY OF LIFE SCIENCES

2101 Constitution Avenue Washington, D, C. 20418

CUTIVE DIRECTOR
N TOXICOLOGY AND
NTAL HEALTH HAZARDS

August 26, 1981

Clark W. Heath, Jr., M.D.
Director, Chronic Diseases

" "Division ‘ '

Center for Environmental Health

Centers for Disease Control
Atlanta, GA 30333

Deaf Dr. Heath:

I am responding to your letter of August 6th requesting
review of monitoring data from the Love Canal. I have reviewed
the entire package of data and offer my conclusions in the
format stated in your letter:

1. Are the concentrations measured significantly different
from levels found in other areas of Niagara Falls?

The data indicate that the concentrations of some organic
ind inorganic substances are higher in the soil and sewer
sediment in the Love Canal area than in other areas of Niagara
Jalls. However, for purposes of assessing risks to human '
iealth, it is unclear from these data whether human exposure is
sjignificantly different from one population to the other.

2. Do the levels measured represent concentrations that

could cause acute or chronic adverse health effects in
people living in the Love Canal area?

The levels measured in the various media would not be -
;xpected to produce acute toxicity unless, for example, large g
uantities of contaminated soil would be consumed (an unlikely
.rospect). On the other hHand, tha risk of chronic injury is
‘eal for exposure to the caréinogens and mutagens because the
isks are assumed to havé 116 méasureable population threshold.
he risks from these—sub§Eanées are associated not only with
oncentration level biE also with duration of exposure. Since
here is no longitudinal information about exposure, risk
stimation is necessarily uncertain., ——
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¢. Wa 'eath, Jr., M.D.
August 25, 1931
page 2

3. Were sufficient samples taken and analyzed to determine
the extent of contamination by particularly hazardous
materials and to be able to assess their potential threat
to human health?

There is little doubt that the sampling was exhaustive
geopgraphically and that all media were analyzed extensively.
These data provide an adequate picture of contamination in the
area at the time of sampling. However, to assess risks to
human health, two assumptions are required: First, the
concentrations in media such as soil represent a measure of
exposure of humans (for sewer sediment this is difficult to
conceptualize); and second, the exposure presently.assumed will
continue for a large p9rtion of the lifespan of the residents
(longitudinal data would be advisable to address this issue).
While perhaps impractical, data from actual human exposures
would be the most reliable to make assessments of risks to
human health. If those direct exposure data were available, an
exposure algorithm could be constructed to estimate total body
burden. This information could then be used to estimate risk.

4, Based on available data, can the area be considered
"not habitable?"

From these data, 1 would ¢onclude that some form of
clean-up or contazinment is required so as to minimize possible
exposure from, for example, contaminated soils. However from
these data alcne it is not possible for me to conclude that
health hazards of such unusual proportions exist to-make this
area '"uninhabitabla.'" There are societal and legal
considerations that must be taken into account in judging

habitability.
I appreciate the opportunity to respond to your request.

Sincerely yours,

Yy

Robert G. Tardiff, Ph.D.
Executive Director
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-  HARVARD UNIVERSITY
SCHOOL OF PUBLIC HEALTH

;

> £ i

¢ L. WHitTENBERGER, M.D,
sjersor of Physiology
aes Stevens Simmons Professor of Public Health

August 19, 1981

ark W. Heath, Jr., M.D. ’Z(

rector, Chronic Diseases Divisioen W/ Muﬁ
ater for Environmental Health .

aters for Disease Control . /}nl‘£Ukﬂ{%#vo

lanta, GA 30333
ar Clark:

fore attempting to answer the questions posed in your letter of August 6, 1981,
vish to comment in general about the meeting and about the materials provided
the consultants. Overall it was one of the more frustrating experiences I've

i as a consultant. On trying to read the draft report prior to the meeting, I

and so many graphs and tables that were illegible or uninterpretable that I
ve uD trylng to form any conclu51ons from the submitted material.

would have been very helpful to have had in advance some of the comparison
oles that some of us tried to construct for ourselves by searching through the
intout during the meeting. For example, I thought it would be interesting to
:pare one air pollutant measurement in the living areas of the hcmes sampled
each of the geographic areas studied. Eventually I had a simple table showing
;t the chemical was present in all geographic areas except for the control

:a. It was annoying to be told repeatedly, in answer to questions,_ that "the
.a_are all there on the tahle for you to examine.” I was informed later that

. had made additional comparison tabulations which had not been accepted by

. If this is true, I wonder about the reasons. I can respond better if I ]
‘2 a scientific pres entaulon in essentially the form presented for publication
a peer-reviewed journal - the objectives, a statement of hypotheses to be’

zed, the study design, the metheds in destail, including sampling strategy,
results, and the author's 1nterpretations. I don't accept the author's
2rpretations unless he has persuaded ma that he has used the best possible
hods and analysis. I had the feeling that most such information came out
ze-meal at the meeting, and we would have had a more fruitful day if these

:es had been presented clearly at the beginning, or if we had had better
>rmation in advance.

-age 17 of the EPA report is reference to "two comparison volumes." These

- never identified so far as I know, although they contain data for Area 97,

‘n is an lnterestiﬁg COmpatlson area in scme of the tables. The air monitecring
. for Area 98 might §1S5 H& Bf intérest:

'~ver addltibhai cemmants I Rava absuk tRa study will come in my attempts to
"% the quéstigﬁg. : ‘

S%l?ﬂ l: Are the concentrations measured significantly different from levels
nd in other arsas of Niagara Falls?

665 HUuNTINGTON AVENUE
Baston, MASSACHUSETTS 02113
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se more I raflect cn this question, the more I wonder what it means. If taken
iterally, the answar is no, because many of the "ccncentrations measured" were
;und in "other arsas of Niagara Falls."  Presumably the intent was to compare
ither Area 11 (the Canal) or the Declaration Arsza (Areas 1 throuch 10), with

.e "control area"™ (Area 99). Since Niagara Falls has so many hazardcus waste
mps, active or inactive, and since the control areas were dsefined in terms of
-eximity to kncwn cump sites, the concept of "control area" is guestionable in
agara Falls, since dissemination or translocation of chemicals from dump sites
, certain to have occurred by various construction activities as well as by
itural processes. There are high concentraticns of inorganics in sampling sites
.many zarts of Niegara Falls, including metals like arsenic, lead, mercury, and
dmium. My conclusion is that the Study Area (which does not include Area 11),

. not significantly different from other areas of Niagara Falls, provided that

e takes into account that storm sewers and outfall sediments can have high
acentrations of ccntaminants from Love Canal.

Do the levels measured represent concentrations that could cause acute or
ronic adverse health effects in people living in the Love Canal area beyond
it might be expected under usual residential conditions in the Niagara Falls
2a? '

iin, I assume the question refers to the Study Area, excluding Area 1ll. Con-
jering ccntanination of air in living area and contamination of drinking water,
chink residents of the Studv Area are not at greater risk than might be expacted
jJer usual residential conditions in Niagara Falls.

Were sufficient samples taken and analyzed to determine the extent of contami-
:ion by particularly hazardous materials and to be able tc assess their
;ential threat to human health?
noted at the mesting on August 13, 1981, the sampling and analytical methods
d by EPA and its subcontractors were "state of the art” and probably as well
ried out as is zecssilkls in a study of this magnitude and cemplexity. EPA has
n very sensitive to guality control issues since their problems with CHESS
large program of epidemiologic studies of air pollution several years ago)

their problems with pesticide testing; I believe they took cuality control
sures seriously in this study and did as well as anyone could éo considering

number of subcontractors and the gtate of development of specific methods.
aink sufficlent samples were takeén except possibly for the control area.

four houses had air sampling because it was so difficult to persuade
ipants to vacate their housés £8¢ 3 ménths. If the data were consistent for
wven house sampled repedtédly, fo6¢ & week, for example, it might have been
ser to have more hous&§ §ampied for much briefer pericds. However, I don't

this as a strong critigism of &he EPA study.

Based on availahle data, can you conclude that the area is not habitable?

;sume again that we are talking about residential areas outside the rings of
‘es that were largely evacuated in 1978, and assume further
ures will e ceitfinued to prevent further dissemination of
ined in the CaRral, &f previously deposited in storm sawars

thet remedial
chemicals still
cr outfalls.
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\der these assumptions, I believe residence in the Study Area would be no more
izardous than in other residential areas of Niagara Falls.

, summary, I think EPA has done a véry good study under difficult circumstances.
, my opinion, the study is an adequate basis for judging the habitability of

e areas neighboring Love Canal. Unfortunately, the findings are not directly
:levant to assessment of human exposures pre-1978, since the study was performed
‘ter remediation. I believe that neighborhoods 200 ft. or more from the old

mal are just as habitable as other residential areas in Niagara Falls, provided
medial measures are continued, to contain the residual hazardous wastes.

Sincerely,
e L L/%wal%‘jw/,
V] '

James L. Whittenberger, M.D.
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. GEORGIA INSTITUTE OF TECHNOLOGY
() " ATLANTA. GEORGIA 30332

CHEMISTRY

August 19, 1981

Dr. Clark W. Heath, Jr., M.D.
Director, Chronic Diseases Division
Center for Disease Control
Atlanta, GA 30333

Dear Dr, Heath:
Following the meeting held at CDC on August 13, to review health
hazard data on the Love Canal, I am enclosing my comments and recoummen-

dations on the material considered.

General:

The format of the analytical data presentation made effective com-
parison between the various Tables difficult. Consequently, 1t was not

teally possible prior to the meeting to give a rigorous treatment to the
data and arrive at any firm conclusions. 1In addition, the lack of appro-

priate units to the primary computer print-out of data made evaluatioénm
of these dimensionless numbers impossible.

During the course of the meeting, and also. subsequent to the meeting,
the meaning and implications. of the results contained in the reports have
become clearer, as a result of questions and discussions raised at the
time. Nevertheless, there remains a lingering concern that much of the

. information contained in the reports is not fully clarified at this time.

While the posision of EPA towards the data, namely a desire to present
raw values, with 2ipisum interpretation by them is understandable, it is
probably not a helpful pesition for arriving at an informed opinion. Con-

sequently it is recdufiended that EPA provide a report based on the avail-

able material, but Mmére in the form of a scientific paper. This could
concentrate on a Results and Discussion Section which would explain the
data contained in the Tables, provide statistical treatment where appro-
priate and discuss the implications of the data in the light of the statis-
tical treatment. As with my scientific paper, the discussion of the data
would be open to gqlesEisn and élarification by the review group. It is
felt that in tﬁe aBSéﬁeé 8f such 3 ¥eport the magnitude of the task “facing

the const Feviewing this macer al will result in unclear
reccmmen&ﬁtie ks 1S,

: A muaviny ¢a raview the total data, with as lonc a lead time as
p0551b1e, would be most helpful.
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“™N. Clark W. Heath 2 August 19, 1981
® puse 19,

- In the light of the foregoing reservations regarding comprehension
of the data, the following comments should only be considered as tentative
and subject to review. ' : -

1. QuélitXAof Analytical Data.

The procedures used for sampling and chemical analysis, including
QA and QC testing appear to be of the highest quality. While certain
discrepancies certainly exist between various laboratories, these are
typical for trace organic analysis at these low levels. With the
proviso that the EPA procedures of running duplicates for only 10% of
samples 1s unacceptable to many analytical chemists, the overall
quality cf the data can reasonably be considered to be excellent.

2. Comparison of Concentrations of Various Chemicals with Niagara
Falls Area 99,

In general, the data appear to indicate no significant pattern of
contamination for the toxic species examined in the Love Canal area
compared to the surrounding district, with the exception of the
immediate vicinity of the Canal (Area 11). Area 11 appears to show
significant soil contamination compared to Area 99. Many of the
chemicals found at significant levels in air samples (e.g. bénzene)
probably cannot be attributed to migration from the canal site, as
there is no evidence of dumping these chemicals there.

3., Toxic Bazards of Pollutants to Area Residents,

At the present time, with the remedial action that has been taken,
there appears to be little hazard to homes outside Area 11. = Such
conclusions, however, could be vitiated byany reduction in the quality
of the pollution containment and monitoring procedures that are
currently in effect. In particular, the clay cap over the site will
need constant attention and maintenance to ensure that no adverse
leakage takes place, if settling occurs as water is drawn from the
treatment plant,

4, Habitability of Love Canal Area.

Area 11 should probably be considered permanently closed to human
habitation or general ingress, and the present houses removed. The
potential for future exposure to toxic materials seems to involve too
high a risk to be justifiable.

Surréunding portions of the study area (Areas 1-10) appear to
offer né greater health risk than that experienced by the general
populatisn ef Niagara Falls, due to prevailing air pollution levels.
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"y Clark W. Heath Z August 19, 1981
\ :
I hope that these comments are of some value to you in considering

the response of HHS to the EPA study.
| Yours gincerely,
/“,gg/é/// %@»«w\/

Richard F. Browmer
Associate Professor
of Chemistry

RFB/jap
It carries no official

» "This report represents the cpinion of .the author.
endorsement by the Georgia Institute of Technology
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| STATE OF WASHINGTON
DEPARTMENT OF SOCIAL AND HEALTH SERVICES

Olympia, \Washington 98304

August 17, 1981
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Clark W. Heath, Jr., M.D.

.« Director, Chronic Diseases Division
“center for Environmental Health
“Centers for Disease Control
irAtlanta, Georgia 30333

£4
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Eon:

>t

;Dear Dr. Heath:

{

g ae 2o

i3

‘pefore giving formal responses to the questions you pose about the
+Love Canal dump site, I would like to have the EPA raw sampling
ﬁdata summarized and interpreted as in the format of a scientific

4 article.

et
ORI

H 1 have come to some preliminary conclusions after perusing the raw
t data, reading the available published studies, and listening to the

- presentations and discussion at the Atlanta meeting. .

{ since the EPA sampling was done. in August-October 1980, one year

. after the site had been capped, these samples represent historical
¥ remnants of Love Canal pollutants.

e
paemtted

g i e .

H

1t is currently impossible to reconstruct the pollution situation at
earlier times. Thanks to the nature of the soil and terrain, most of .
'the pollutants dumped in the Canal did not migrate very far. The only
. exception - to this is the contamination of storm sewers, catchment

- pasins, waterways and streams draining Ring I homes. The capping of

! the Canal and the installation of the barrier drain system and treat-
. ment plant seem to be working to prevent further pollution.

1 e .

With the exception of the anecdotal reports of gross contamination of a
“dozen Ring I and II houses, and sampling results adjacent to - -sand lenses,
‘there is surprisingly little objective evidence that serious chemical
ipollution of the envirzomment occurred. There is currently no good

i evidence that this psllution hag caused human health impairment. The
ijpollutant levels fledsu¥éd are far below those causing acute effects

1: and probably eciild A6t be linked to chronic health effects if, indeed,
ssuch effects wé¥e demonstrated,

- ¥

{:The EPA sampling affort was extensive and seems to be state of the art.
;jif the integ;ity of‘the clay cap and covering turf can be maintained
;ﬁgnd the barrier drain system properly operated, I see no reason why the




:tber f"'\ -.
Elark W. Heath, Jr., M.D.
3ugus\ 17, 1931 -2

gdma cannot be rehabilitated. With the exception of the dozen or
) obviously contaminated houses, I'd go as far as having no
%mwctlon to the other houses in the area being recccupied.

cen the summarized EPA sampling data are availzble, I'c like to

- . s
£ E
Ier zacv.ce,

rh

wanks £or giving me the opportunity tc o

Sincerely,

s
g;/’ ,7{//41?'/;«’,’?\_

Samuel Milham, Jr., M.D.
Head, Epi cemiolog; Seczion LB-15
Heal;h Services Division
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(919) 541-2070

August 18, 1981

{lark W. Heath, Jdr., M.D.
pirector, Chronic Disease Division
tenter for Environmental Health
Center for Disease Control

Atlanta, GA 30333

Dear Dr. Heath:

Given the heterogeneity of the group who reviewed the EPA monitoring data,
it is clear that there will not be a consensus concerning what these data mean
relative to a health risk to the residents of the Love Canal area. [ think
it is quite clear that the analytical data was generated in as scientifi-

-ally a rigorous manner as is possible. A1l of the analytical chemists
éwesent at the meeting were of that opinion, including Stephen Kim of the

jew York State Department of Health. The validity of these analytical data

is also suggested by their general concordance with the data generated earlier

yy _the New York Department of Health. Some of the panel members had difficulty
:valuating the EPA analytical data in the form in which they were presented. I

iad less difficulty in that regard, primarily because I had spent considerable
-ime comparing the data from the various sampling regions of the declaration
rea with the control data. It is my opinion that, with the exception of the
anal area itself (including some ring one houses), the analytical data do not
ndicate that residents of the declaration area are exposed to levels of chemicals
y way of air, water or soil which are, in a practical sense, different than
xposure, by those same routes, of people 1iving in the control areas. It is
}so highly unlikely since they are, in general, much lower than allcwable
oncentrations in the industrial work environment, that persons in the control
reas are experiencing any significant health risk from exposure to the levels
f various chemicals detected in the EPA monitoring. It can be argued that
wrsons in the declaratiSi dFea_are exposed to toxic chemicals, as a result of
eir presence in thé L6VE Eaddl; which wWere not monitored for by the New York
:partment of ﬂ§51§? oF EPA: _HeWBVer; 1 d8 not belfeve that argument has any
rit in a practiCdl s8Rs2: The EPA moAitaring examined for compounds of known
«d unknown toxi¢ity WRieh thay knew

ty ihien ¢ had been disposed of in the Love Canal.
"i”?ﬁ‘iRQ‘?éi’ there are safMPaumds in the Love Canal which were not examined
J [%

monitoring and for which there is no toxicology data base.
wever, un]gss these compounds posses considerable volatility,
1e declaration area are not 1ikely to be exposed to them.

ith the exception of about 10% of the houses in ring one an

‘the persons in
I say this because,
d the effluent




. Clark Y. Heath, Jr., M.D.
£ page” Yo :
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of some storm sewers adjacent to the canal, there is no evidence of migration

of chemicals frcm the immediate area of the canal. In addition, the human
 health monitoring cr the animal studies which have been done on site have not

. yet produced any evidence of adverse health effects or the potential for adverse
3, health effects in residents of the declaration area. I repeat that it can, and
i has been, argued that persons living in the declaration area may be exposed to

¢ chemicals which have not yet been identifisd in the monitoring program. It is

‘{further argued that these chemicals may have an adverse health effect. My

-answer to this is that there comes a time whan we must stop delaying decisions

Y

M g bty

' relative to the health risks to_persons in tne declaration area based on unknown
and improbable eventualities. I believe the time for decision making in this
regard_has_core. Based on the andlyfical data, the results of human health
monitoring and on-site animal studies it is my opinion that no practical health
%.risk exists for persons living in the declaration area (excluding the immediate

} area of the caznal and ring one houses). The finding of low birth weight children
I in the "wet" vs. "dry" areas of the declaration area is offered as an argument

¥ that adverse health effects are occurring. 1 do not find these data at all
tconvincing. First of all, the numbers are small. Secondly, there is no evidence
# that there was movement of chemicals from the canal into these areas. Finally,
Yithe fact that the incidence of low birth weight babies of families living in ring
¢ one and ring two houses was not significantly different from control incidences
isuggest the effect seen in the "wet" area is either a spuriocus result or unrelated

irto 11ving in clese proximity to Love Canal.
45!

S

bt 1o

W
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A

% With those general comments as & background, let me direct some
gramrks to the specific questions you posed in your letter of August 6.

i

%Question ]

& ' ,

B As T indicatzc above, the raw data frem the EPA analytical monitoring

%.does not suggest that the compounds which were monitored for were in higher
;cmmentrations in the declaration as compared to the control areas of
Njagare Falls (excluding scme ring one houses and the immediate area of the
?;anal).

i+ .
%gmst1on 2
fg Again3 as noted abgvg, tbe analytical data currently available do not
ijndicate that persons 11v3ng 1A the declarztion area are exposed qualitatively
“or quantitatively tg»chem1ca?§ which are, in a practical sense, different

Tgeom the exposure of pééple 1iving in contro! areas of Niagara Falls.

stion 3

i In my opinion, sufficient sampling for known substances of high toxicity
HAave been performed.  The

results of this sarpling do not suggest the presence
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t.of sufficient amounts of these substances in areas outside of some ring one
: houses and the immediate canal area, which pose a health risk to people living
i1 . _

I

n these areas.

Yo ¥ LIS S

i

Y Question 4
.

: In my opinion, people living outside of the ring one houses are not exposed
to levels of the chemicals present in the Love Canal which pose any significant
:health risk, Further, the lack of significant migration of chemicals from the
feanal (excluding some ring one houses and storm sewers adjacent to the canal)
ﬁin the 30 plus years of the presence of significant amounts of chemicals in

¢ the canal does not suggest the possibility of future exposure of persons living
Finthe declaration area from chemicals present in the immediate area of the
icanal. The fact that additional safeguards against migration of chemicals from
{ithe canal by various routes, including storm sewers, have been put in place,

fiadds additional assurance that significant migration is highly unlikely in
It the future. - , :

ik

H

;
¥
i

Sincerely,

‘ /./é.auurg\__
~ Robert A. Neal
President

T
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CHAPTER 5
SUMMARY AND CONCLUSIONS

The EPA multimedia environmental monitoring program conducted
at Love Canal provided a substantial amount of information on the |
extent and degree of environmental contamination in the Declara-
tion Area that resulted directly from the migration of contami-
nants from the former canal. In general, the monitoring data re-.
vealed that except for residual contamination in certain local
storm sewer lines and portions of creeks located. near. the out-
falls of those storm sewers, the occurrence and concentration
levels of chemicals found in the Declaration Area (in each media
monitored) were comparable to those found at nearby control
sites. The monitoring data also revealed that contamination that
had most likely migrated directly from Love Canal into residen-
tial areas was confined to relatively localized portions of ring
1 in the Canal Area (that is, near certain unoccupied houses lo-
cated adjacent to the former canal). In addition, comparative
data from other locations in the United States (presented in
Appendix B of this Volume) revealed that the observed occurrence
and concentration levels of those chemicals monitored in the
residential portions of the Declaration Area and elsewhere were
comparable. Furthermore, comparisons of the concentration levels
of environmental contaminants found in -the residential portions
of the Declaration Area with existing EPA standards revealed that
no environmental standards were violated.

A review of all of the environmental monitoring data collect-
ed at Love Canal also revealed that no evidence was obtained
which demonstrated that residential portions of the Declaration
Area exhibited measurable environmental contamination that was
directly attributable to the presence of contaminants that had
migrated from the former canal., In addition, it is unlikely that
undetected Love Canal-related contamination exists in the resi-
dential portions of the Declaration Area, because the targeted
substances monitored and the sampling locations selected for
--nit~ring purposes were intentionally directed (based on the

est ivailable evidence) to maximize the probability of detecting
cont..ainants that had migrated from the former canal.

167
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<:) The absence of Love Canal-related environmental contamination
in the Declaration Area, other than that which was mentioned pre-
viously, conformed with the results and implications of the
hydrogeologic investigations conducted in the general Love Canal
area. Specifically, the well-defined multimedia pattern of
environmental contamination found in shallow system ground-water
samples, in soil samples, and in sump samples collected at cer-
tain locations in ring 1 of the Canal Area, was in full agreement
with (and corroborated) the hydrogeologic program results.

Thé/following points highlight the major findings of the EPA
multimedia envirconmental monitoring program conducted at Love
Canal.

e The hydrogeologic program results demonstrated that there
is little potential for migration of contaminants from Love
Canal into the Declaration Area. These findings conformed
fully with the results of the multimedia environmental
monitoring program., Furthermore, the close correspondence
of the multimedia monitoring data to the implications of
the geological and hydrological characteristics of the
site minimized the 1likelihood that potential 1limitations
inherent in the state-of-the-art analytical methods used
during the study resulted in artifactual or fallacious con-

clusions regarding the extent and degree of environmental
contamination at Love Canal.

® The results from the hydrogeologic program suggested that
the barrier drain system, which was installed around the
perimeter of Love Canal in 1978 and 1979, is working as de-
signed. In particular, the outward migration of contami-
nants through more permeable overburden soil has been con-
tained, and the movement of nearby shallow system ground
water 1is towards the drain. Consequently, contaminated
shallow system ground water beyond the barrier drain will
be drawn towards Love Canal, intercepted by the barrier
drain system, and decontaminated in the Leachate Treatment
Facility. Previously reported EPA testing of the effec-
tiveness of the Leachate Treatment Facility demonstrated an
operating efficiency of greater than 99 percent removal of
all monitored organic compounds in the influent leachate.
Discharged liquids from the facility are transported
through the sanitary sewet system to the City of Niagara
Falls wastewater treatment plant for additional ‘treatment.

e Except for some apparehtly isolated pockets of shallow sys-

tem ground-water contamination located immediately adjacent
to the fermer c¢anal, no general pattern of contamination
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was found in the shallow system. Furthermore, no signifi-
cant shallow system ground-water contamination attributable
directly to migration from Love Canal was found outside of
ring 1 in the Canal Area.

Low level, widespread contamination was observed throughout
the bedrock aquifer, However, ground-water samples from
the bedrock aquifer located in the Lockport Dolomite digd
not reveal a pattern of contamination that had migrated
directly from Love Canal,

No Love Canal-related patterns of contamination were found
in soil samples collected in the Declaration Area., Patterns
of soil contamination attributable to contaminants having
migrated from Love Canal were found in ring 1 of the Canal
Area, and were associated with known or suspected preferen-
tial transport pathways: in the soil, and with the occur-
rence of shallow system ground-water contamination.

No evidence of Love Canal-related contamination that had
migrated preferentially through former swales into the Dec~
laration Area was found, nor were "wet" area residences
found to have higher concentrations of contamination than
"dry" residences.

Evidence of residual contamination that had most 1likely
mlgrated from Love Canal was present in sump samples col-
lected in a few residences located immediately adjacent to
the former canal (that is, within ring 1).

Evidence of residual contamination that had most 1likely
migrated from Love Canal was found in those storm sewer
lines which originated near Love Canal in the Canal Area.

Evidence of residual contamination that had most likely
migrated from Love Canal was present in the sediments of
certain creeks and rivers sampled near to those storm sewer
outfalls of sewer lines originating near the former canal.

Results from monitoring activities in the residential por-
tions of the Declaration Area revealed that the contamina-
tion present was comparable to that at the control 51tes,
to coﬁcenEraEzens Eypically found in the ambient environ-
ment, and k6 &ehcentfations found in other urban locations.
In gene:ai ng environmental contamination that was direct-
ly attribdtédble to the migration of contaminants from Love

Canal wa$§ f£éund in the Declaration Area (outside of the
pereviously mentioned storm sewer lines and creeks).




g,

-
-

<:jl:‘inally, a review of the results from the entire Love Canal
environmental monitoring study revealed that:: (1) except for
contamination present in sediments of certain storm sewers and of
certain local surface waters, the extent and degree of environ-
mental contamination in the  area encompassed by the emergency
declaration order of May 21, 1980 were not attributable to Love
Canal; (2) the short-term implications of ground-water contamina-
tion are that a continued effective operation of the barrier
drain system surrounding Love Canal will contain the lateral mi-
gration.of contaminants through the overburden, and the long-term
implications. are that little likelihood exists for distant
ground-water transport of contaminants present in the Canal Area;
and (3) a review of all of the monitoring data revealed that
there was no compelling evidence that the environmental quality
of the Declaration Area was significantly different from control
sites or other areas throughout the United States for which moni-
toring data are available.
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- were determined in water, soil, sediment,

\1'

| APPENDIX A
LISTS OF SUBSTANCES MONITORED AT LOVE CANAL

The following two tables contain lists of substances that
were routinely determined in samples collected during the EPA
Love Canal multimedia environmental monitoring program. Table A-1
contains a list of targeted organic and inorganic substances that
and biological samples.
In Table A-2, a list is presented of targeted organic and inor-
ganic substances that were determined in air samples.

SUBSTANCES MONITORED IN LOVE CANAL

TABLE A-1.
WATER/SOIL/SEDIMENT/BIOTA SAMPLES

Volatiles-Method 624 Analytes
(Medium: .Water/Soil/Sediment/Biota)

Methylene chloride
Chloromethane
l1,1-Dichloroethene
Bromomethane
1,1-Dichloroethane
Vinyl chloride
cis-1,2-Dichloroethene
Chloroethane
trans-1,2-Dichloroethene
Trichlorofluoromethane
Chloroform
1,2~Dichlorocethane
1,2-Dichloroethene
1,1,1-TricHlorpethane
Carbon tetrachl&rlé
Bromochloromethane
BromodicHloFomathana

2,3-DjicHlBropropehia

1,2= dichqukabpaﬁa
%rlcnioroethene

trans-1,3-Dichloropropene
Benzene

Acrolein

Acrylonitrile
Dibromochloromethane
1,1,2-Trichloroethane
Bromoform
1,1,2,2~-Tetrachloroethane
Benzyl chloride

o-Xylene

m-Xylene

p-Xylene
Tetrachloroethene

Toluene

2=Chlorotoluene
3~Chlorctoluene
4~<Chlorotoluene
Chlorobenzene

Ethyl benzene
l,2-Dibromoethane

(continued)
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TABLE A-1 (continued)

Phenols and Base/Neutrals-Method 625 Analytes
(Medium: Water/Soil/Sediment/Biota)

2-Chlorophenol
3-Chlorophenol
4-Chlorophenol
2-Nitrophenol
Phenol
2,4-Dimethylphenol
2,4-Dichlorophenol
2,3,5-Trichlorophenol
2,4,6-Trichlorophenol
4-Chloro-3-methylphenol
2,4-Dinitrophenol
2-Methyl-4,6-dinitrophenol
Pentachlorophenol
4-Nitrophenol
Hexachloroethane
l1,4-Dichlorobenzene
1,3~-Dichlorobenzene
1,2-Dichlorobenzene’
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
N-nitrosodi-n~-propylamine
Hexachlorobutadiene
1,2,3-Trichlorobenzene
N-nitrosodimethylamine
1,2,4-Trichlorobenzene
1,3,5-Trichlorocbenzene
Nitrobenzene
Naphthalene
Isophorone
Bis(2-chloroethoxy)methane
Hexachlorocyclopentadiene
(C-56)
2-Chloronaphthalene
Acenaphthylene
Acenaphthene
Dimethylphthalate
2,6-Dinitrotoluene
Fluorene

'1,2-Diphenylhydrazine

4-Chlorophenylphenylether
2,4-Dinitrotoluene
2,4-Dichlorotoluene
Diethylphthalate
N-nitrosodiphenylamine
Hexachlorobenzene
4-Bromophenylphenylether
Phenanthrene

Anthracene

Di-n-butyl phtalate
Fluoranthene

Pyrene

Benzidine
Butylbenzylphthalate

‘Di(2-ethylhexyl)phthalate

Chrysene
Di-n-octylphthalate
Benzo(a)anthracene
Benzo(k)fluoranthene
Benzo(b)fluoranthene
Benzo(a)pyrene
3,3-Dichlorobenzidine
Indeno(l,2,3-dc)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,1i)perylene
Pentachloronitrobenzene
2,4,6-Trichloroaniline
4-Chlorobenzotrifluoride
(Trifluoro-p-chlorotoluene)
1,2,3,4-Tetrachlorobenzene
1,2,4,5-Tetrachlorobenzene
Tetrachlorotoluenes

(18 position isomers--ring

and methyl substitution)

(continued)

*
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TABLE A-1 (continued)

Aroclors (PCBs) and Pesticides-Methods 608 and 625 Analytes

(Medium:

Water/Soil/Sediment/Biota) :

a~-BHC

B ~BHC

6-BHC

Y-BHC (Lindane)
Heptachlor

Aldrin

Mirex

Endosulfan I.
Heptachlor epoxide
DDE

- Endosulfan sulfate
DDD
Chlordane
DDT
Toxaphene

. Aroclor 1221
Aroclor 1254
Aroclor 1016
Aroclor 1232
Aroclor 1242

Endrin Aroclor 1248
Endosulfan II Aroclor 1260
Dieldrin o
Inorganics . '
(Medium: Water/Soil/Sediment/Biota)
and '
Fluoride and Nitrate
(Medium: Water)
Antimony Mercury
Arsenic Nickel
Barium Selenium
Beryllium Silver
Cadmium Thallium
Chromium Zinc
Copper Fluoride
Lead Nitrate

Note:

2,3,7,8-Tetrachlorodibenzo~-p-dioxin was quantitatively

determined in a select number of samples.




TABLE A-2. SUBSTANCES M
Al

ONITORED IN LOVE CANAL
R SAMPLES

volati
(Source:

Quantitative Analysis

les
TENAX)

Qualitative Analysis

Benzene

Carbon tetrachloride
Chlorobenzene
o-Chlorotoluene
p-Chlorotoluene
1,2-Dibromoethane
o-Dichlorobenzene
p~-Dichlorobenzene
1,1,2,2-Tetrachloroethylene
Toluene

Chloroform
1,2-Dichloroethane
2,4-Dichlorotoluene
o-Chlorobenzaldehyde
p-Chlorobenzaldehyde
Benzyl chloride

(¢ -Chlorotoluene)
1,1-Dichloroethane
1l,1-Dichloroethylene
(Vinylidene chloride)
1,2-Dichloroethane (EDC)
1,2-Dichloroethylene
Dichloromethane
Phenol

o-Xylene

m-Xylene

p~-Xylene

Pesticides and Other Compounds

(Source:

Quantitative Analysis

' PFOAM)

Qualitative Analysis

¥Yy-BHC (Lindane)
Hexachlorobenzene
Hexachlorocyclopentadiene (C-56)
1,2,3,4-Tetrachlorobenzene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
l1,3,5-Trichlorobenzene
2,4,5-Trichlorophenol
Pentachlorobenzeng -

]

Hexachloro~1,3-butadiene
1,2,4,5-Tetrachloro-
benzene
a,a,2,6-Tetrachloro—
toluene
Pentachloro-1,3-butadiene
Pentachloronitrobenzene
(PCNB)
1,2,3,5-Tetrachloro~-
Benzene
g=BenZeénehexachloride
(a¢=BHC)
Héptachlor

(continued)
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TABLE A-2 (continued)

Inorganics
(Source: HIVOL)

Quantitative Analysis

Antimcny
Arsenic
Beryllium
Cadmium
Copper
Lead
Nickel
Zinc

Note: 2,3,7,8-Tetrachlorodibenzo-p~dioxin was guantitatively
determined in a select number of samples.




(i> EPA Observations on the Review of the
National Bureau of Standards of the Love
Canal Monitoring Program

Abstract

The NBS Review highlighted many technical aspects that must be
considered in detail when employing state-of-the-art analytical
methods for the first time in operational programs, particularly
programs being carried out under severe time constraints. NBS
considered the methods used by EPA to have been the best that were
available for the study. The Review underscored the importance of
determining the detection limits and the precision and accuracy of
these methods.

The Review identified many issues that were not adequately
addressed in the initial drafts of documents provided to NBS by EPA.
However, the Review did not identify any technical limitations,
deficiencies in laboratory performance, inadequacies in quality
assurance activities, or other shortcomings in methodological
approaches or procedures that would affect the conclusions of the
monitoring program. The deficiencies in the early drafts have been
corrected, and the revisions of these documents incorporate or
respond to all suggestions and questions raised by NBS.

General

During the fall of 1981, EPA requested the National Bureau of Standards
(NBS) to review and critique a number of initial drafts of a variety of
technical documents prepared during 1980 and 1981 in support of the Love Canal
Monitoring Program. The NBS comments are set forth in the May 1982 report
"Review of Material Presented by EPA on the Analysis for Organic Chemicals in
the EPA Love Canal Monitoring Study" which also identifies the EPA draft
documents that were considered. The Review  identified many issues that were
not adequately addressed in these {nitial drafts and greatly assisted EPA in
preparing the final documentation to support the study. The NBS comments were
particularly useful in EPA's &ffort to document more fully the technical
basis for the conclusions pré&sented in EPA's final report of the study
"Environmental Monitering at Love Canal," May 1982, and in particular, in
helping to eﬂéHFéJEﬁé eofmpleteness and élarity of the associated quality
assurance dofHm&ntation: IR tHi§ regard, the fnitial drafts of Appendices C,
D, and E of Vldme i af the final report which describe the quality assurance
program have H8BR Substantially rewritten to incorporate many suggestions of
NBS. ~




The NBS has extensive experience in the development of high precision
sctentific measurements, in general, with a long-standing interest in
a...ncing the scientific frontiers of analytical methods. Furthermore, NBS
had not been involved in monitoring activities at Love Canal and therefore was
in a position to bring an independent perspective to a review of EPA's
monitoring efforts. This combination of research experience, interest, and
fresh perspective resulted in many useful observations in the NBS Review and
complements internal EPA reviews which drew on EPA's more extensive experience
in conducting environmental monitoring programs.

As recognized in the NBS Review, the analytical methods used by EPA were
at the state-of-the-art. In some instances, the Love Canal effort was
advancing the state-of-the-art. For example, the methods for air and water
analyses had not previously been subjected to multi-laboratory validation
studies. With regard to the analysis of soil and sediment, the initial weeks
of the study were devoted to determining, through abbreviated multi-laboratory
tests, which method of several options would be most appropriate. For
analysis of water as well as soil and sediment samples, fused silica capillary
columns were used on a significant scale for the first time.

In view of EPA's regulatory mission and the need to respond promptly to
complex technical issues at Love Canal, there was no opportunity to conduct a
methods evaluation program and to determine in advance the full capabilities
of the methods to be used. Rather, it was necessary to determine and document
those capabilities during the study. Despite the uncertainties inherent in
using methodologies ‘that had not been thoroughly tested, NBS and EPA agree
that the methods that were employed were the most appropriate given the
objectives of the study. ’

Use of relatively new methods on a large scale strained the manpower
skills of contractor laboratories throughout the country. Given the limited
experience with these technologies, EPA technical specialists devoted
substantial efforts to ensure that the participating laboratories immediately
achieved an acceptable level of performance. In general, the contractor
laboratories responded very well to this unprecedented technical challenge as
indicated by the relatively low rate of data rejection, the few instances of
Jaboratory performance that required major corrective action, and the general
consistency of data generated by many laboratories.

The Love Canal program was the most extensive environmental monitoring
program ever undertaken at & single site. It included the analysis of more
than 6,000 environmental samples and of an equal number of quality assurance/
quality control samples, involving a total of about 150,000 individual
measurements. The effoft was of necessity compressed into an 80-day sampling
period and an analytiéal pRase that lasted about six months. It was clear
from the outset £hat thare wag to be no opportunity to collect additional
samples nor t8 €B8AdUEE Fepedt analyses, Thus, the primary emphasis during the
initial month§ was £6 ensure that samples were collected properly and analyses

performed satisfacterily. Procadures were established to ensure that these
efforts were technically sound. The procedures were set forth in the con-

tractual requirements involving the prime contractor and the subcontractors..




Fron the outset attention was directed to the complete documentation of
the—~rogram, including further elaboration of procedures set forth in
cor..actual requirements when necessary. However, time pressures frequently
required actions before all documentation had been completed, and in these
cases frequent consultations between EPA and contractor technical specialists
were essential in c]ar1fy1ng the details of technical approaches. As
reflected several times in the NBS Review, the written procedures supplemented
by technical consultations achieved their objective. For example, instances
of unacceptable laboratory performance were uncovered and prompt corrective
actions taken. A number of contamination problems were identified and
adjustments made. In a few cases, excessive holding times for samples prior
to analysis were discovered and the implications promptly evaluated. Given
this focus on the real-time operational aspects of the program, the early
drafts provided by EPA to NBS needed substantial improvement to complete the
written documentation supporting the effort.

Response to Sgecific Concerns of NBS'

As suggested above, most of the specific concerns raised by the NBS
Review can be traced to shortcomings in the initial drafts prepared in 1980
and 1981 that were provided to NBS by EPA. The documents prepared since that
time have been substantially modified, and they incorporate many NBS
suggestions. The Review also expressed general concerns over the limitations
of the analytical methods to detect extremely low Tevels of organic chemicals
and the poss1b1e impact of these Timitations on the study's conclusions. As
explained in Volume 1, EPA considers the technical capabilities of the methods
adequate to fully support the conclusions presented. Finally, NBS raised
several issues concern1ng performance ‘of the contractor laboratories and the
problems inherent in coordinating a multi-laboratory program. EPA considers
that the overall performance of the laboratories was quite good and that while
there were complex coordination problems, many benefits were derived from
obtaining complementary data from multiple 1aborator1es as well as from
several environmental madia.

The pr1nc1pa1 issues rafsed {n the NBS Review are set forth in the main
body of the Review. Elaboration of some {ssues and identification of several
other issues are contained in Appendix A of the Review. Summarized below are
all the issues raised in the main body of the Review (pages 1 to 10 of the
Review) with a brief EPA commentary on each issue. In several cases the
commentaries also address additienal issuas raised in Appendix A." Whenever
appropriate the commentary ideritifies the section of Volume 1 of the EPA final
report which contains additional information on the topic.

1. "EPA's stated goals and objectives, as they applied to the analysis for
organic.chemicals . . . were not . . . quantitatively explicit. EPA did
not de‘iqeaat the olitSat . . . the limits of detection or the precision
and d6cdfacy reqhifed : s : (Page 5 oF NBS Haview)




Since the analytical methods had not been previously subjected to
-~ multi-laboratory validation studies, data were not available to make

' a priori determinations of precision and accuracy or limits of
cetection. These determinations were made using the multi-
laboratory data generated during the Program, and the procedures
and determinations are documented in Appendices C, D, and E of
Volume 1. Existing Federal Register methods provided general
guidance for water analysis, but they were based on packed columns,
not the fused silica capillary columns (FSCC) used in this study.

2. "+ . . the requirement for the identification of the 20 most abundant
non-targeted substances was generally not met." (Page 5)

A principal reason that the laboratories did not identify many
non-target compounds is that they were generally not present in the
samples at detectable levels. Specifically, the audit showed that
in about 73 percent of the water/soil/sediment samples non-target
compounds were not present. In the great majority of the cases when
non-target chemicals were found to be present but not reported, they
were present at only trace levels, and the sample was heavily
contaminated with target compounds. The reporting omissions did not
affect project findings.

3.  "The quantitation limits realized by water monitoring laboratories . . .
varied by more than a factor of ten. Few laboratories reported
quantitation limits as good as those reported by the EPA laboratory . . .
Comparisons of quantitation Timits with data provided by EPA from other
studies indicated that the contract laboratories were not uniformly
performing at the state of the art- . . ." ‘(Page 5)

For GC/MS methods the detection Timits were all in the range of 1 to
50 micrograms per liter, and nearly all were less than 30 micrograms
per liter. For certain pesticides, the limit of detection was 1in
the low nanograms per liter range. These values are representative
of the current technology limitations in analytical chemistry.
Indeed, the range is very acceptable since it is comparable to the
‘range obtained in other studies. (See, for example, Environmental
Science and Technology, Volume 15, Number 12, December, 1981, pages
1426-35.) Given the different missions of EPA and contractor
laboratories, it is not surprising that the EPA laboratory with its
highly specialized staff achieved a higher level of performance. We
are unaware of other published studies that had used fused silica
capillary columns which indicated different ranges of quantitation.

4. "EPA has not fully uséd its quality assurance data to derive estimates of
precision, d68UraeYy, and limits of detection. EPA has not incorporated
estimates s « o 1fito 1t8 validated data base." (Page 5)




5.

6.

8.

As set forth in Appendices C, D, and E of Volume 1, . EPA has fully
used its quality assurance data to derive estimates of precision,
accuracy, and uncertainty. However, so few replicates had positive
results, estimates of precision and accuracy were based on results
obtained from analyses of performance evaluation samples and/or
laboratory control standards. ,

"Unless ... 'none detected' (values) are accompanied by estimates of
uncertainty, they are incomplete and of limited usefulness." (Page 5)

. The procedure for determining the method detection limit, which is
“set forth in Environmental Science and Technoloqy, Volume 15, Number

12, December, 1981, pages 1426-35, provides a high degree of
assurance that positive identifications are real identifications. .
Under this procedure the probability is less than 1% that a value
reported as "none detected" (which includes both trace and below
detectable values) is greater than twice the method detection limit.
This represents the worst case situation.

"EPA has not explicitly related included or excluded (target) substances
to specific (selection) criteria.” (Page 6)

Criteria for selecting target compounds are stated in Volume 1 and
were (a) chemicals .known to have been deposited in Love Canal, (b)
the priority pollutants previously defined by EPA as exhibiting
toxic properties in water, and (c) other chemicals of toxicological
concern believed to be present in the area as a result of studies by
New York State and analyses of leachate material. These target
compounds included chemicals with a wide variety of physical and
chemical properties that influence their rates of migration through
different environmental media. -

"For some individual substances, alternative analytical methods might
have been more suitable (for example . . . other than TENAX for benzene
and toluene)". (Page 6)

Given the magnitude of the effort, it was not feasible to tailor
individual methods to very many individual chemicals. ' The
contamination problems associated with TENAX had not been documented
prior to the Love Canal effort. Nevertheless, even anticipating
such contamination, TENAX was the best method then avajlable.

Future resgdréh efforts should take into account this limitation in
the use &F TENAX. The 1imftations of TENAX are further discussed in
Appendik E of Volume 1.

“Some ambiguity existed in the analytical protocols." (Page 6)

We are unaware of ambiguities. To insure that the written protocols
did not raise ambiguities, EPA technical specialists met with
representatives of the laboratories at the outset of the effort to
review the protocols in detail.

5




10.

11.

12.

13.

14.

"Program design did not anticipate the possibility that a significant
fraction of the samples might not contain any detectable levels of

analytes." (Page 6)

EPA clearly anticipated that a larger number of samples would
contain measurable levels of contaminants. However, the same
procedures would have been employed had there been greater awareness
that most of the positive findings would be near the levels of
detection. In interpreting the data when very low levels are
encountered, greater reliance must be placed on the consistency of
the data and on possible patterns of contamination. In this effort
the data obtained from the different media were consistent and were
in accordance with the findings of the hydrogeological
investigations.

"The quality assurance plans . . . vary in detail from one laboratory to
another. The variations in detail could lead to difficulties in
comparing data obtained from d1fferent laboratories and different media.”

(Page 6)

A11 laboratories were required to satisfy a minimally acceptable
quality assurance program specified by EPA. A1l laboratories met
this requirement. As would be expected, a number of the
laboratories imposed more stringent requirements of their own.
Since all laboratories had satisfied the minimum requirements,
comparisons of results were possible.

"The Quality Assurance Plan . . . d1d not require the use of control
charts." (Page 7) ' .

The contractual arrangements required the use of quality control
charts, and they were used.

"The Quality Assurance Pﬁan did not address how the quality assurance
data would be used to qualify the envirommental data." (Page 7)

The criteria and procedures for qualifying data are set forth in
detail in Appendices C, D, and £ of Volume 1.

"Estimates of the limits of detection are critical to the conclusions
which can be drawn when the majority of samples contain no measurable
concentration of analytes. The Quality Assurance Plan did not anticipate
such a possibility." (Page 7)

See 9 aligve:

"Laboratories were fiet uniformly performing at the state of the art."
(Page 7)

See 3 above.
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"Laboratories did not generally identify non-targeted substances."

(:)(Page 7)

16'

17.

18.

19.

See 2 above.

"In isolated instances, contamination of the samples duriné samb]e
collection or analysis may have obscured possible trends and patterns.”
(Page 7). :

Field and laboratory blanks were analyzed together with the
environmental samples to determine whether accidental contamination
“.was introduced during the sample collection or the laboratory
analytical procedures. In a few instances these blanks indicated
such accidental contamination, and corrections were made in the data
on those environmental samples which were subjected to the same
accidental contamination.. While it is conceivable that additional
accidental contaminants may have been present in a few samples, it
is highly unlikely that undetected accidental contamination occurred
to the extent that trends and patterns of contamination were N
obscured. The trends and patterns observed were consistent among
all media and were consistent with the physical and chemical
properties of the chemicals which affect their migration rates.

"The quality control limits set in the Quality Assurance Plan widened
during the study." (Page 7)
The quality control limits.did not change. The use of fused silica
capillary columns required different 1imits than the limits for
packed columns specified in Method 625. Appropriate control limits
were established at the outset and uniformly applied throughout the
program.

"The estimation of precision and accuracy . . . has not been adequately
documented. Only a portion of the . . . data has been used in arriving
at these estimates. The estimates are generally unconfirmed and
estimates for some of the analytes have not been given." (Page 8)

See 4 above.

"The estimation of the limits of detection and quantitation are . . . not
adequately documented." (Page 8)

The data are availabla in project files. While not considered
essential fer inelusien in this report, they are publicly available
and will B8 réperted ih the s¢ientific literature at a later date.
The 1imit§ of dateection and quantitation derived from actual sample
analy8as are discussed in Appendices C, D and E.
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22.

23.

24.

25.

"The rejection of data has neither been clearly described nor adequately
justified." (Page 8)

See 12 above.

"There is no evidence of . . . monthly on-site visits as prescribed in
the Quality Assurance Plan." (Page 8)

A11 participating laboratories were initially audited through on-
site visits. Subsequent visits were generally unnecessary because
the prime contractor, through daily review of quality control data,
took timely action via telephone when questions arose. When
additional visits were needed, they were conducted. In addition to
the reviews by the prime contractor, the data were further examined
and qualified by EPA through a deliberately designed redundant
system of data review, including analysis of surrogate compound
recoveries for each sample.

ENo audit of the air or biota monftoring programs was performed."
Page 9) :

The results of the biota monitoring program were not a significant
factor in reaching the study conclusions. Therefore, a diversion of
limited resources to audit the GC/MS tapes generated during the
program was not warranted. The Love Canal compounds likely to be
detected in air were well identified from analyses of the head space
in liquid samples taken from the French Drain and were on the target
1ist. An audit of the air program did not seem warranted in view of
the unlikelihood that additional Love Canal chemicals would be
detected and the consistency of the data that had been reported.

“The claim that missed compounds were predominantly in heavily
contaminated samples is-not supported." (Page 9)

Documentation is contained in project files and is publicly
availables. Individual sample analyses from the data audit are too
cumbersome for inclusion in the report. Appendix F of Volume 1
presents a summary of results.

"The implications of the audit to the conclusions of the study are not
discussed . . . For the samples audited, most laboratories did not
identify non-targeted substances." (Page 9)

See 2 35@ V&4

"The mea§ureéd values « « o in the validated data base are not accompanied
by estimatas af thair uncertainty." (Page 9)

See 4 abova.
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26. "Recovery factors have not been given nor confirmed for most analytes in
o~ water and in soil and sediment samples." (Page 9)
k ‘t

Recovery factors for laboratory control standards are set forth in
Appendices C and D of Volume 1. Performance evaluation standards
for organic chemicals in soil and sediments were not available, and
therefore recovery factors for analytes in soil and sediment could
not be estimated. Recovery factors are not essential in determining
patterns and trends.

27. "Examples selected to support the conclusions of the study have not
always been confirmed as being truly typical of the data in general."
(Page 9)

Since it was not feasible to include all of the voluminous data in
the descr1pt1ons of the findings of the study, examples were used to
assist in supporting and clarifying the f1nd1ngs. The criteria
used in selecting examples are set forth in Volume 1. For example,
compounds of varying solubility and migratory propensity were
included in the graphical presentations to help ensure that any
significant migration patterns would not be overlooked. Also, in
some discussions examples were chosen to represent each of the
analytical categories (pesticides, volatiles, semi-volatiles,
inorganics). In one case, the highly toxic compound dioxin was
given special attention.

28. “EPA has not addressed exp11c1ty how « « . conclusions are influenced by
the limitations in its ana]ytwcal data." (Page 9)

See 9 above.

29. "Nowhere . . . are . . . results presented which give . . . indication of
whether . . . (chemicals which might serve as) tracers migrated through
the subsurface area." (Page 14)

EMSL-LV:

Compounds which are more soluble in water such as phenols, nitrates,
fluorides and many volatile organics did not indicate patterns of
subsurface migration as would have been expected if such migration
had, in fact, occurred.
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