REALTH EAZARDS AT LOVE CAMAL [12]
Te. _.imony Presented to the House Sub-committee on Oversight & Investigations
March 21, 1979
by Dr. Beverly Paigen

cswell Park Memorial Institute

ITntrocuction

My name is Beverly Paigen. I am a cancer researcn sclentist at
Roswell Park Memorial Institute in Buffalo, New York. Roswell Park
is nart of the New ¥York State Department of Health. I have a Ph.D.
in bioclogy and my research interest is genetic susceptibility to envir-
onmental toxins. I served on the Environmental Protection Agency's
Toxiec Substances Advisory Committee f£rom 1977-1873. I currently serve
on an Environmental Protection Acency group (the Carcinogen Essessment

Group) that makes guantitative risk assessments of hazards from cancer-
causing chemicals.

Summary of Health Effects

The studies that I will present concern the health hazards experi-
enced bv the people still living from one to five blocks from the Love
Canal dump site. I will present inzeormaticon that leads me to conclude
tha+t toxic chemicals are presently mig:ating throuch the seoil along
the paths of o0ld streambeds that once criss- crossed the neighboxr hood .
Farnilies whose homes border these old streambeds show an increase in
several health problems including miscarriages, birth defects, nervous
brezaizdowns, asthma and diseases of the urinarv svstem. These studies
nave led me to conclude that a2 minimum of 140 additional families snould
be evacuated immediztelv and evacuaticn may need to be extended to as
many a2s 500 more families. 1In addition, the results raise gusestions
about whether the presently planned remedial construction to prevent
further outflew of toxic wastes 1s adequate.

Mathodologv

Originally, the State of llew York investigated miscarriaces and

n defects in the residents living in rings 1 and 2 immediately

t

da

bilrtl

spurrou 'ng the Love Chﬁal and concluded that both were increased.

on tqe basis of this they declared a health emergency anéd evacuated 239
families from rings 1 and 2. The residents left behind living in the
arez from one to Five blocks from Love Canal also felt that birth cdefects
and other discases ware higher than should be exzected in thelr neiqgh-
=srhoed. These rosidents began collecting informatien in an informal

~»av cn diseases 1n the neig huo rhood and olotting these on a map. The
Siseesaes sesmed to cluster in particular areas of the neilghborhood.



Wlcer residents suggested that the clusters sesemed +o follow the path

Z 0ld streambeds that had intersected the Love Canal many years ago

anc had been filled when houses were built. At this point the resi-

cents contacted me for help since I am known locally as an environmental
scientist. I discussed with area resicdents how to collect health infor-

mation in a scientifically acceptable way. They put aside all the
information they had gathered and startad making a systematic phone
survey to each home, collecting information about the number of persons
in each family, the length of time thev had lived in the Love Canal
area, and the health prcblems experienced by the family. More than

75% of the homes cooperated in the survey. This information provided
the data base I used. I should point out that this survev suffers

from several problems. First, a layperson reported diseases o a
lavperson and some of the people involved may not understand the true
rature of their illnesses. Second, both the people reporting and the
peoble collecting the information have a vested interest in the -ocutcome
ané there may be over-resporting of disease. 2and third, I &id not have
any resgurces so I could not verify independently the revoris of disease

with physician records. To overcome these problems I concentrated
primarily on those health effects that are diagnosed by a phvsician

and that the layperson knows by name. To correct for over-reporting

I used internal controls in the neighborhood. I will present the

health effects in 3 categories of confidence: the firs:t are those
iseases for which there is glear and convincing evidence of an increase;
che second category are those diseases that are probably elevated but
thich have some problems with the data; and the third category includes
health problems for which there is suggestive evidence, but which I

was not able to evaluate for lack of sufficient information.

The Swales

The first step was to locate the o0ld stream beds. This was done
by examining old aerial photographs and geological survey maps, obtaining
phnhaa*a;hs from residents' family albums, and tal kiﬁg to older resi-
cents. In addition, the State of New York sent interviewers from home
tc home to cdetermine which houses had been built in historically wat
or swampy areas. During this process we discovered that in addition
to the streams, there had been a lake and several swarmps in the neigh-
pornood. I have here, for instance, a photograph of the Love Canal
arza (Figure 1) taken in the early 1950's at the time that Hooker
Chemiczal was stil]l dumping toxic waste. The canal is partially filled.

Here is the path of a stream bed that intersected Love Canal. Area
residents tell us that this could flow in either direction. ®hen "the
~iagara River flooded in early spring it flowed to ihe north. At other

times of the vear it flowed to the south. Hare is an old family photo
Zrom 1938 which shows two children plaving in tha sitiream bed (Figure 2}.
ik to bDe apout 10 fszet deep and more than 20 fzet wide. The

is area is clay and is relativelv immparmeadls to +he flow
When the area was develoned, the streams were f£filled with
sle through which water flows easilv. The resuli is thatr
igh there is no surface evidence of thess olé streams,

ed with toxic chemicalg is migrating along them undar-
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eresent in & 1838 aerial photogranh (Figure 3). In vellow are the
‘tream beds present in & later aerial photograph indicating that some
.elocation oI streams occurred during the construcition period. The
vellow dots in this photograph indicate each homa that lies along a
str2am bed or in a historically wet place, that is whera a lake or a
swamp was. In the health studies which I will be showing vou, I have
compared the disease incidence in these homes on historically wet areas
with the disease incidence in homes in dry arsas. The collection of
health data to the west of the canal are still not ccmplete.

The data I will show you are limited to this area (indicate on photo-
graph). The first map (Figure 4) shows the homes in the study area;
each home that cooperated in the study is covered bv a dot. More than
75% of the homes participated in the survey and the homes which did
not are randeonly sgatt ~ered thvﬂugh the neighborhood. At some points

the study area was divided for statistical purposes into north and
soukh along this line {indicated on map).

It is important to keep in mind that the health effects I will be
presenting are probably serious underestimates of the true health effects.
One reason is that I don't have a normal control ponulation. I zam
comparing & heavily exposed populatiocn - those in wet homes - to a
mocarately exposed population - those in dry homes - and I don't have
any unexposed population. A second reason is that my data usually éo
rot include the evacuated families who were the most heavily exposed.

A third reason is that people with no health problems readily cooperated
in- the survey, but some families with serious health problems did not
wish to participate in a survey conducted bv their neighbors.

Toxicity to the Very Young

One of the most susceptible groups in the general population to
the toxic effects of chemicals are the wverv young. In the Love Canal
arsa, miscarriages, still births, and crib deaths are increased. This
table (Table 1) indicates total pregnancies and miscarrizges verified
by ohysicians i1n these women before they moved to the Love Canal and
aiter mﬂv*nq to wet areas in Love Canal. The freguency of miscarriaces
before ﬁav1ng toc Love Canal was 8 1/2% and this increas=d to 25% for
woman when living in Love Canal homes in wet areas. This is a risk 3 times
greater for women living in the wet areas.

This map (Figure 5) indicates each miscarriacge, still birth, or
crib death with a blua dot. I have omitted the houses and stireeis Lo
nrotect the identity of the individuals who cave coniidentizl medical
information, but I have indicated the stream beds and have cutlinsd the
swamoy arsas. Each dot is about the width 0f£ a house lot. The strean
nads are indicatad by a line even though thev have considerable width.
liscarriacaes are more freguent in homes lving in wet areas +<han in the
homas 1n dry 4arsas.,
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Table 1

MISCARRIAGES IN WOMEN LIVING IN LOVE CANAL AREA

Number of Number of
pregnancies miscarriaces 3
Before moving to
5%
Love Canal 714 61 Rl
Lfter moving to wet
area of Lowve Canal 122 39 &3y
Relative risk 3.0

chi sguare 35; probability that diffarence is dus to
chance is much less than .0005
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A number of women have had multiple miscarriages: these women
ive in or very near the wet places. This woman, for instance, had
normal pregnancies resulting in healthy children before moving to
the Love Canal. %hen she moved to Love Canal she had 4 miscarriages
in a row; the last miscarriage occurred at 6 months and the child was
deformed so the distraught woman decided not to have any more children.
This woman had 3 miscarriages; one of the children she managed to

nave was born with 3 ears, and another has deformed ears.

Within the last month, the Environmental Protection Agency halted
the use of herbicide containing dioxin (TCDD) aifter 8 Oregon women
wrote that they had 13 miscarriages among them. Two hundreé tons eof
this banned herbicide are buried in Love  Canal and the toxic contam-—
inant dioxin has been found in the leachate migrating from the canal.

The presence of birth defects is another sign of chemical toxicity
in the very young. In this map (Ffigure 6) each blue dot represents a
child born with a birth defect. Again clustering occurs with more
birth defects in those homes in wet areas as compared to homes in 4dry
areas. This table (Table 2) indicates the percentage of birth defects
in the official study by the New York State Department of Health. All
these have been verified by physician records. Twelve percent of
children born in tne wet areas had birth defectis compared to 5% of
children born in dry homes. My own survey includes more birth defects
than the official study by the States of New York. My information
indicates that 20% of children born in the wet arsas have birth defects
ompared to about 7% of children in the dry areas. I am currently
cn?resﬁaﬂd ng with the State over the differences, and I believe the
true incidence will lie somewhere between the incidence I have and
the incidence that the Health Department has. I do not know whether
the rate of birth defects for children in dry areas is higher or com-—
parable to that expected for a normal control population.

Some of the birth defects in this survey were minor or easily
corrected by surgery, such as webbed toes, an extra toe or extra oOr
unusually spaced teseth. Others, however, wers much more sericus
including a deaf child, 5 children with mental retardation, 6 with
xidney abnormalities, and 3 with heart defects.

Most people believe that the f£flow of chemicals into the neighborhood
ten worse in the recent past - perhaps because the drums con-

the taxic wastes are rusting through and perhaps bescause we
have had 2 winters of abnormally heavy pre:1:1ta:1an_ We therefors

asVEﬂ whether there has been a particularly noticeable increase in birth
efects among the children born in the last 5 vears to women liwving

in wet areas. From 1974-1978, 16 children were bkorn in homes in wet
areas; 9 of these children had birth defects (Table 3). This gives
an incidence of over 50%, clearly an unaccentable health hazard.
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Table 2

BIRTH DEFECTS IN CHILDREN BORN IN LOVE CANAL AREA

Wet areas 3 Dry areas 3
Mumber of
children born 120 176
Number with birth
defects (New York 15 12.5% 9 5.1%
Health Dept. data)
Number with birth :
defects (residents' 24 20.0% 12 6.8%
data)
Relative risk (residents' data) 2.9

chi square 12; orobability that difference is due to chance
is5 less than .001

Table 3

BIRTH DEFECTS IN CHILDREN BORN DURING
LAST 5 YEARS IN WET AREAS

Children born 16

Number with birth defects 9

Percentage 56%



Cantral Nervous Svstem Toxicitw

In addition to causing birth defects, some of the toxic chenmicals
tound in Love Canal are known central nervous system poisons. Lindane
15 founé in the yards and in 75% of the sump pumps of homes in wet

2as. Lindane causes hyperirritabilitv and convulsions. Three other
:entral nervous system poisons have been measured in the air of these
nomes; tetrachloroethylene, chloroform and triehl croethvlene.

Central nervous syvstem poisons can produce convulsions, loss of
coordination, headaches, inscmnia, hvper*rrltathlty and psychological
dzpression. There is s¢ rong evidence that svmptoms of central nervous
system polsoning are occurring in the pooulation surrcunding the Love
Canal. Each dot on this map (Figure 7) represents a nervous breakdown
elther a sulicide attempt or an admission tn a mental hﬂspltal I éid

not blace on this map the many reports of "nervous condition” Most
of the nervous breakdowns occurred Ln homes in wet arsas. Those that
occurred in dry areas (indicate on map) are verv close to wet areas.
This table (Table 4) shows that almost 9% of
have had a nervous breakdown compared toc 2.2% of adults llvlqg in dry
areas in the southern section and 0.7% of adults living in éry areas
in the northern section. The risk of an adult in the wet area having
2 nervous breakdown is 7 times the risk of all adults in dryv areas.

Table 4

NERVOUS BREAKDCWNS

Number of

Number of nervous
adults breakdowns i
Living in wet areas 149 13 8.7%
iving in drv areas- .
L g &40 Gz, are 226 5 2.2%
south section
Living in dry areas-
: 284 2 0.7%
narth section
Relative risk wat areas to all dry areas: 6.9
chi sguare weit/dry south 8
probapliity that dlffa ance is £ue 40 chance iz less +har .0053
Othaer Kaalth Effaects
several F*Eﬂica15 in Love Canal ara known t2 ba toxic &5 =he kia
ans urinary system. This table (Table 5) shows that urinary dissase
Focurs in Ti cf sersons living in Romes in the ust arsas zs comparad
23 2.3% for homes in dryv areas Thesa ropresent a varissy of disezse

adults living in wet areas
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including congenital malformations of the urinary svstem, loss of
kidney function later in life, injured ureters or urethras leading to
continence and savere, frequent bladder infections. Persons living
1 wet areas are 2.8 times as likely to have urinarv disease as persons

in dry areas. This map (Figure 8) shcws +hs clustering of urinary
disease in the wet areas.

Vs
™o
-

Table 5

URINARY DISEASE IN LOVE CANAL ARER2

Number of Number with

people disease 3
Living in wet areas 314 22 7.0
Living in drv areas 826 21 2auB

Relative risk 2.8

chi square 13
probability that difference is due to chance is less than .000%

Respiratory disease of all types are common in the neighborhood.
-nis table (Table 6) indicates that persons living in wet areas are
3.8 times as likely to have asthma as persons living in dry areas.

Table §

ASTHMA IN LOVE CANAL ARE:

Number of Numnber with

people asthma 3
Living in wet areas 314 14 4.4%
Living in dry areas 826 11 1.3%

Relative risk 3.8

chi sguare 10
probability that difference is dus to chance is less
than .005
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Health Hazards for Which There is Probable Evidance

I would like to turn now to the health hazards that arse orobably

resent but for which the data are less certazin. If there ars central
nervous system poisons in the Love Canal neighborhood, then other
tynes of central nervous system effects would be expected. My data
indicate that the freguencv of suicides, convulsive dosorders such as
epilepsy, and hyperactivity in children are elevated. However, I have
less confidence in these data due to the small number of cases or due
0 problems in diagnosis.

For instance, over the past 10 years 6 suicides have occurred in
the Love Canal area when 1.7 would be expected for a population this
size. Five of these 6 could be related to living in a2 wet area and
the 6th may possiblv be related. The 6th suicide occcurred in a person
who had lived directly along the canal for most of her life but hagd
moved elsewhere in the neighborhood about a year before committing
suicide. This increase in suicides is statistically significant:
nevertheless a scientist fesls uncomfortable working with such small
numbers. Other medical studies have shown an increase in suicides in
persons exposed to central nervous system poisons.

The data indicate an increased incidence of hyperactivity in
children. I feel less confident about hyperactivity because this
diagnosis can be misused but I think it is relevant that 11 of the 13
hyperactive children live in wet arcas.

I also think it possible that chemicals in the Love Canal neigh-
borhood may be causing convulsive discrders such as epilepsy. Twelve
persons with a convulsive disorder live in the neighborhood. These
are more likely to live in wet azreas (chi sguare 3, probabilitv that
this difference is due to chance is less than 0.1). One.nine % of
Dersons living in wet areas have epilepsy compared to 0.7% of persons
living in dry areas. a relative risk of 2.7. 1Indeed one home whose
basemant air has one of the highest readings of tetrachlorcethylens
now houses 2 epileptics. This home is in a dry area but is obviouslvy
contaminated. It is also striking that mos+t espileosv has been cilag-
nosed in the last 7 years, even in adults with no prior historv of
chiléhood convulsions and no other known medical cz2uze of epllepsy.

Health Effects for Which There is Suggestive Evidence

In addition to these health effects, there arz cther health orob-
lems in the neighborhood that it has not been vossible to svaluatzs
statistically. These reguire further study. One is a very high fre-
cuency of skin disease. Second is & strong sucgestion that the
chemicals these pecple are exposad to may be interfeving wi
body's irmune response. The rasidsnts renort 2n unusual
upper respiratory infections, pneurmonia, and ear infactions.
several children hawe suffersd some hearing loss dus to conse:
lnfections. Third, there seems to he a definize imoairment of
»iocd clotting system in these peosle. There are many resorss
sizeding oroblems such as savere and Treguent nosebleads, unexslainesd
uisrinzg zleading savere enough tOo reguire hvstarectony, and gastro-
ntestinal i

intestinal or rectal bleeding for which phvsicans cannot find a cause.



Fourth, chemicals may be interfering with bon® metakslism. Three
2rsons have Paget's disease which is a deminerazlization of the bone.
cher bone problems are not diagnosed at this fime. Fifth, saveral

carcinogens are in Love Canal and I suspect that cancer is elevated

in the area. sSixth, I believe that heart diseass may be elevated in
the area.

In this last map (Figure 2) I have superimposed manv of the diseases
I have talked about including miscarriages, birth defects, nervous
breakdowns, hyperactive children, epileptics, and urinary disease.
The concentration of disease is wvery heavv in certain areas. These
data have led me to strongly recommend that the 140 families living in

wet areas be evacuated immediately.

All of this evidence is statistical. It's important in establishing
the magnitude of the problem, but it does not convev the human dimen-
sions ©f what is involved. For that, I would lika to tell vou briefly
about the history of one house in a wet area. This house is rented and
4 families have lived there during a 15 year period. n family number
1l the wife had a nervous breakdown and a hysterectomy due to uterine
bleeding. In family %2, the husband had a nervous breakdown, the wife
had a hysterectomy due to uterine cancer, the daughter developed epilepsy
and the son asthma. In family £3, the wife had 2 nervous breakdown and
both children suffered from bronchitis. 1In family %4, who lived therse
less than 2 years, the wife developed severe headaches after moving

n the house. She also had a hysterectomy due to uterine bleeding and
+ premalignant growth

Health Studies of Evacuess

Epidemiclogical studies can never prove cazuse and effect: these
studies only show an association of disease with gecgraphical location.
To obtain further information on whether these diseases are relateé o
chemicals from Love Canal, we conducted a health survev on the people
avacuated from rings 1 and 2 4 to & months earlier. I did not know
wnat to expect since studies of people who have lived through disasters
show an increased incidence of disease in the vears following the
disaster as a result of the stress. In addition, many toxic organic
chemicals are stored in the body fat and tend to remain in the bodw
for long pericds of time.

As a result of these 2 factors, I did not expe
in health after such a short time. One hundred and
surveyed. I was surprised to find that 67 rzported
in hezalth since moving (Table 7).

£t much imorovement
1 Zamilies weres
a major imorovement

]

Tanle 7
HEALTH STATUS OF 191 DvACUATED FaAMILIT

[]
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suapoer of familiss reasornoine
Improved health 67
No change 33

Poorar health
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Of the 9 families who reported that frequent ear infections was

major problem while living on the canal, all 9 reported a major
mprovement in this problem. O©Of the 50 families who reported that
colds, pneumcnia, bronchitis and sinus infections were a major problem
while living on the canal, 49 reported an improvement. OF 12 asthmatics,
ll reported an improvement; some of thess have not had a single attack
since moving. OfFf the 17 families who reported skin rashes as z problem,
l: have experienced improvement since moving. Of the 12 families who
reported that severe depression or a nervous condition were health
croblems, 11 have reported major improvements. Of the 39 families

that reported migraine or frequent headaches were a problem, 38 have
reported a major improvement.

Table 8

HEALTH STATUS OF EVACUATED FAMILIES

Number of Families Responding

Health Problem Improved Health Mo Change
Ear infections 9 0
Upper respiratory infections 49 1
Asthma 15 1 1
Skin rashes 14 3
Depression 151§ 1
Headaches 3B ¥

One individual case is illuminating. One chiiLd had been extensively
studled at Buffalo Children's Hospital for severe growth regardation.
- age 3, she had a bone age of 1 vear. Her doctors told the parankts
that thev didn't know the cause of the growth retardation but that the
child would probably be a midget. Since leaving the canal this child
ras begun to gain weight and grow rapidly.

I believe that even this limited survey of pecole who have bean
evacuatsd indicates a major improvement in the hsz2l%th oroblems can be
aciiieved by evacuation despite the stress of loss of home and community.

In contrast, the people who hawve been lef:i behindg, particyularly
e who live in w2t areas, are still facing a2 serious health hazard

1 e T

A they are powerless to correct without governmental action.



necamrmendations

Based on these studies, I have made several recommendztions:

(1) The 140 families living in wet areas in the section studied
be evacuated immediately.

(2) 2ll women of childbearing age who wish to have more children
snould be evacuated. They should be advised to wait 6 months to a

vear before getting pregnant to allow chemicals to be excreted from
the body.

(3) Sick people who live in drv areas should be evacuated if
they wish to move. There are some homes in dry areas with verv high
levels of chemical readings in their basement air and there are families
in dry areas ill with multiple diseases. We do not know encugh about
what 1s occurring underground. Chemicals might be migrating along
sewer oipes and service lines. Drums of toxic wastes may be buried in
discrete areas separate from the Love Canal, as some truckers have
claimed. Toxlc wastes have migrated into the storm sewer system and
thess storm sewers back up and saturate yards with toxic chemicals.

(4} Detailed studies must be initiated on the west side of the
canal wnere I have not done any health studies. A major swale runs
throuch 2 housing development known as Griffin Manor. It touches 15
apartmants. In fact, the entire Griffin Manor area was once low and
swampy. It is possible that the area has been heavilv contaminated.
If 1t is, more families would have to be evacuated.

(3) The remecdial construction work was planned before the
importance of the stream beds was understood. It is important &2
modify tne plan. Otherwise it may be that the construction of a
drainage ditch parallel to the canal will simply lead to an increased
flow of toxic waste down the stream beds.

(6) The stream beds may be so contaminated that thev will have
tO pe cug out, contaminated soil on either side removead, and drainage
tiles be placed in each one. However, it mav be necessary to abandon
the entire ne=ighborhood.

(7) Love Canal is as much a disaster as anv hurricane, earthguzke,
flcod. The Federal government has accepted the responsibility of
ding areas hit by natural disasters. In 1977 cur area in Western
+ Yori suffered a bhlizzard. 11llions of dollars in aid were provided
response to the financial loss anéd inconvenience involved. Now
have a disaster that involves not only financial loss but also
2le health effects from a catastrophe that was totally bevond the

of the victims. They are trapped in a more serious and long-
way¥ than any of us wezre by the blizzard. Thsair chemicals won's
away in springtims. ne of the neighborhocé residents has expressad
sim
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nply. He said, "I've bean through a fire, I've bean through
nd this is far wcrse"

§



	S0050001.gif
	S0050002.gif
	S0050003.gif
	S0050004.gif
	S0050005.gif
	S0050006.gif
	S0050007.gif
	S0050008.gif
	S0050009.gif
	S0050010.gif
	S0050011.gif
	S0050012.gif
	S0050013.gif
	S0050014.gif
	S0050015.gif
	S0050016.gif
	S0050017.gif
	S0050018.gif
	S0050019.gif
	S0050020.gif
	S0050021.gif

