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The following document countains
simplifications for ease of under-
standing. As in most aspacts of
human disease, there are excaptions,
and alternate opiniona. The follow-
ing atzempcs to condense the contamp-
orary, responsible thoughts on the
different aspects of cancer.

This Analysis was prapared whils Dr. Demopoulos was Director of
the Cancer Institute of New Jersey
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SUMMARY
. A RATIONAL VIEW OF CANCER IN NEW JERSEY

This summary outlines the essential points that are explained in the
attached documents.

1. Definicions

0o A major distinction is made between mortality and incidence rates.
Mortality rates simply represent stariscics reported from death certi-
ficates and provide lnsufficient data for any solutions; incidence
rates are the numbers of new cases/year and relate to 1ivi 1g patients.
The status of New Jersey as "the number one cancer state"” is based on
mortality rates.

o The difference between industrial and environmental cancer is stressed.
Industrial exposures in the "work place" cause a minor number of can-
cera, and there is an even smaller number attribucable to industrial
carcinogens that "have escaped into the community” (less than 0.00001%
of cancer dea:hs) Environmental cancer refers to cancers induced by
an individual's personal environment which Zncludes cigarette smoking,
excess alcohol consumption, 1ngestion~of'h{5h “fat/low fibre diets, use:
of ‘nitrite/nitrite tontiining meats, -consumption of. foods. with artifi-
"efal colors, and ‘other aspects of life~style; the occupational aspects

"of the environment are importan:, but relatively less important.

II. How Cancers Scart

o Normal cells have repair mechanisms to undo the damage caused by chemi-
cal and physical agents. However, these repair systems can be over-
loaded.

o Cancer-causing agents generally take 20-25 years to producs a cancer,
The example of the Hiroshima and Nagasaki survivors is given. ' This 20~
25 year period is known as the "lag phase" in carcinogenesis.

o Many substances can act together, either in an additive way or syner-
giscically (che sum total of the effect is greater than just additive).

1II. The Causes of Human Cancers

o Specific cancers have been linked with definita agents, but the major
lethal cancers, lung and large bowel, are linked cto personal habics.
Only a small percent of cancers are industry-relaced.

o Nitrices/nitrates and artificial colors are cancer causing chemicals

(nitrites/nitraces are converted into dangerous nitrosamines when
preserved meats are heated), but specific human cancers have not yec
been linked to these substances.

o Life-styles that inelude obesity, and multiple pregnancies, are asso-
clated wich a greater risk for cancers of the breast and uterus,

respectively. - —
"o The most dangerous. human carcinogens_are c1garec:es, alcohol dietary
1 fats, nitrites/nitraces, and artificial food colors. These araz the
. most widely distribuced in the communicies, and are proven CO be respon-
sible for the largest percentage of cancers, estizated as high as 80X

(by Dr. Frank Rauscher, the recent Director of the Mational Cancer Instci-
Uce tute, and Dr. Theodore Cooper, the receant Assistant Secretary for

Health in HEW).
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Scecific Problems in New Jarsav

There 1s a complex array of medical, socfal, geologizal and gesgraphic
factors that must enter into any analyses and solutions for New Jersey's
cancer problems, e.g., the dense urban population in N.J., inadequate
educational and medical leadership in the past, etc. The sensitive

area of "the quality of medical care in New Jersey" may explain a por-
tion of the high cancer mortality rates during the period covered by

‘the mortality study.

New Jersey's unfortunata prominence as the "number one cancer state"

is based solely on mortality data from 1950-1969 and does not consider
the mobilicy and shifts in populations from New York City and Philadel-
phia. Thesa two cities, as vell as other non~industrialized urban areas,
have death rates as high as those of New Jersey. The density of the
urban population of New Jersey confounds any analyses of the data
available.

- New Jersay Induscry and Cancer

vI.

New Jersey had a 172 greacer death rate, for white malea, and a 14%
greater death rate, for white femiales, compared to the restc of the
country. This is the basis of New Jersey's infamy.

Other urban cencers, even with light industry, share New Jersey's death
rates, e.g., New York City, its Northerm Westchester suburb, its Eastemrn
Nassau suburb, and San Francisco. The stace of New Jersey, when coo-
pared to ocher states, ranks number one. If, however, only populations
are compared and state boundaries are ignored, then New Jersey's rztes
are equal to the rates of urban areas in other parts of the country.

The .problem lias however in the fact that even the rural areas of New
Jersey have "urban rates"; this is the heart of the problem and requires
further study. The answer may be as simple as the fact that many New
Jersey rural dwellers, who died 4in 1950-1969, may have been city inhab-
itants from New York and Philadelphia at some time in the past and
carried their damaged cells with them when chey moved.

The types of cancers that are typically "industry-related" do not
account for New Jersey's excess 2,000 cancer deaths each year. All
types of cancer deaths are increased, and in some cases there is a
negative correlaction (benzene causes lymphomas and leukemias, and
benzene is a prominent induscrial pollutant - yet, the mortaliry rates
from lymphomas and leukemias are not above the national average).
Separace studies by Drs. Louria and Demopoulos have suggested that only
600 of the 14,000 deaths in New Jersey might be "industry-related”.

The Lisc of Carcinogens in $-3035, Section 6

The list includes a mix of substances; some are no longer in use,

some are not carcinogens, some are strong and ochers are weak carcino-
gens. Apparently, at the present time, all are being handled with ade-
quace precautions.

Asbestos and vinyl chloride are weak carcinogens.

Research i{s required to determine permissible exposure levels as has
been done with the most powerful carcinogenic agenc, x-rays.
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A PATIONAL VIEW OF CANCER IN NEW JERSEY

New Jersey has unfortumataly achieved infamy because statistics frenm
a National Cancer .nstitute study reveals that New Jersey had the highest
mortality rate, per 100,000 general population, in America in the period
1950-1969. This reans one of two things: a) if you developed cancer and
lived in New Jersey at that time, you were mora likely to die of it because
your cancer has been detacted at a more advanced stage than in other states,
and/or the complicated treatment that was needad was not as available as in
other parts of the country; b) the risk of developing a lethal form of cancer
was greater in New Jersey than in ocher states. It is not possible to deter-
mine wvhich of these two reisons, or what combination- is the truth because
reliable incidence data does not exisc chroughout New Jersey. The data that
is available is morrality daca, which only shows how many people die each year
from cancer. The mortality data, although very inadequate, has triggered
massive controversies regarding:

induscry-related cancer
environmental cancer

the personal environment
life-styles and cancer
inadequate health resources
toxic substances

dietary factors

banning of so-called carcinogens
policics

early detecrion

financial aspects of cancer
possible solutions

00000C0O0O0OO0CO0OO0O0

Cancer is the most complicated disease process, compared to the other
major killers such as heart disease, strokes and accidents. There are over
a hundred different forms of cancer, and they start in different organs of
the body, in different types of individuals, and under poorly understood
c¢ircumstances. No other disease process is so intricately interwoven with
the very fabric of society; as though to emphasize their perplexing, intri-
cate nature, cancer cells remain very similar to the patient's normal cells,
thereby frustrating most attempts to ''weed” them out.

In order to put cancer into perspective, so that possible solutions
can be evaluated, the major complex aspects must be understood.
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1. DEFINITIONS

Cancer - a malignant growth, composed of solid wasses of disorganizad cells
that are aver-growing, and are capable of spreading to organs far from
the original site, e.g,, breast cancer starts as a lump, and some of its
component cells will miecroscopically invade the blood stream which will
carry them to the luags, bones, liver, and brain.

Metastasis ~ the term used to refer to the spread of cancer cells from its
site of origin, to other organs.

Early Detection - the process of detecting the cancerous mass while it s secill
small and therefore less l'kaly to have metascasized.

Radical Surgery ~ the principal weapoo in use coday for treating cancer; the
surgeon cuts widaly around the cancerous mass hoping that none of the
cancer cells have microscop.cally metastasized; the surgeon and other
capcer experts generally hsve no way of knowing whether an {ndividual case
has already spread microsccpically; however, the smaller the original can-
cer mass, the less liksly it is to have spread.

Mortality Rate - the number of people dying as a result of cancer each year; it
is generally given as the number of cancer deaths per 100,000 general pop-
ulation. 1In America, the average figure is about 170/100,000.

Incidence Rate - the number of new cases that are diagnosed each year, again
given per 100,000; in America the average figure is abouz 340/100,000;
about one-half of chis number will eventually die of their disease, but
over a pericd of 2-8 years; the other half of the newly diagnosed cancer

" casas will live out a normal life expectancy and die of some other causa.

Industry-Related Cancer - a cancer whose cause can be, at least in part, traced
back to a distinct exposure to a chemical or sometimes a physical agent
that was present in the "work-place"; this generally encompasses employees
and, more rarely, members of their families who are exposed to the employees
"contaminated" work clothes. ‘ )

Environmental Cancer — refers to most cancars, possibly 80Z; however, the term
"environment” is all-encompassing and relates mostly to the personal envir-
onment that resulcs from life-styles, habits, and dietary factors; occupa-
tional exposures, and induscry-relaced events comprise a minor component
of "environmencal cancer”.

Carcinogen - an agent, chemical or physical, that is capable of iniriating
irreparable damage to a cell, such that the cell may be untimacely trans-
formed into a cancer cell.

Co-Carcinogen -~ a chemical which by itself is incapable of causing cancer, but
in combination with small doses of carcinogens (doses too small to cause
cancer) will cause the development of cancers.

Epidemiology - the science of studying what disease occurs in which types of
pecple, and under what circumstances - it constitutes medical detective
work.
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1.

HOW CANCERS START

Cancer cells are no longer "celf-controlled”, the way normal calls ace.
Of the many tzillions of cells in our bodies, many 0f them divide and multiply
in order to replace “worn out" cells. Most remarkable is that the normal re-
placements are exactly like the worn~out ones. Cancars start as a resul: of
some cells losing their normal control mechanisms. This happens as a result
of damaging the ganetic material and the delicate membranes of a cell bevond
repair. It is important to realize that from conception, i.e., when a sperm
and egg cell have united to form a unique individual, that single cell and all
of its subsequent dividing cells are constantly barraged by damaging agents such
as viruses, chemicals, and ionizing radiation. In the overvhelming majority
of damaging insults, our cells repair themselve-. When repair is inadequate,

. we see the development of birth defects, cancer, or death. The genetic material

of the nucleus, the DNA, has incredible repal: machinery, and the membranes of
a cell, in spite of their extraordinary delicacy and complexity, are undergoing
ineessant replacement, 24 hours a day, 365 dayes a year. 1In short, eveolution
has given us resilient cells so that our bodier can take a certais amount of
damage. However, the repair systems can be ov:rloaded and some damaging agents
can specifically attack the repair systaems,

It is clear that there are :lrtain tolerance limits, and 1if exceeded, the
results may be birth defects, cancer or cell death.

Most cancers are the result of a complex sequence of damaging events that
have not been repaired. However, the damage need not be expressed; there i3
i need to have other factors which will "bring out" the cancerous damage., In
some instances, i: may take 20~25 years to "bring out" the cancerous damage.
This is refarred to as the "lag phase" and i3 best exemplified by the survivors
of the atomic blagts at Hiroshima and Nagasaki. These large amounts of radia-
tion caused irreparable damage to cells, but the cancerous nature of the damage
was not expressed as a lump of uncontrolled cells uotil 20-25 years later. In
these and a few other instances, there are exposures to a single damaging agent
and ¢lear cut blame can be affixed to that agenc.

In the overwhelming majority of cancers, there are multiple agents which
interact and cause cumulative damage. While there are many hundreds of dam-
aging agents, there are only a few different types of parts inm a cell; hence,
the same type of cell part may be damaged by several different substances.

We can therefore see additive effects, and sometimes synergism, wherein the
result is more than just addicive.
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TI1. THE CAUSES OF HUMAM CANCERS

‘ The causes of many cagcers are known and are listed below. The nuchers

in parentheses represeat the percent of total cancer deaths caused by that
particular type of cancer.

Type of Cancer (X of Daaths) Causes
o lung cancer (202) cigaretta smoking*
o mouth cancer ; (22) cigarette smoking* plus

excess alcoholism** plus
inadequrte mouth care

o larynx cancer (12) cigarecte smoking* plus
("voica box") excess alcoholism¥*

o esophagus cancer . (5%) cigaret .e smoking* plus
("food tube™) excess alcocholism*

o colon and rececal (162) high dierary fat plus

low diecary fibre

o liver cancer (0.52) excess alcoholism**
(ordinary type)

o urinary bladder cancer (5%2) unrestricted use of certain
chemicals used in dye
production

o mesothelioma {0.0012) unrescricted use of asbastos

o hemangiosarcoma (0.00L%) unrestricted use of vinyl

(a special type of chloride

liver cancer)

From the preceding list, it is clear that we know what causes over 50%
of cancer deacths. There are several major cancer types whose causes are not
known and account for a total of 30%Z of the deaths; these are cancers of the
breast, ovaries, pancreas, and prostate. In some of these cancers, we know
a spectrum of associated findings that add up to a greacer risk, as in cancer
of the breast, but this does not mean that a causal factor(s) that can be con~-
trolled has been discovered.

In addition to the above known causes of cancer, the followlng substances
have been identified as porent carcinogens that are consumed in significant
quantities (milligraws/day) by the majority of Americans; these substances
have not yet been linked as causative factors to a specific type of cancer,
as in the case of cigarecte smoking and lung cancer, but they are aonetheless

* generally sore than one pack/day
** generally nore than three ounces of diszilled liquor/day, or more than
. sixteen ounces of wine/day
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suspected of causing several different types of cancers. They may acr asg co-—
carcinegens, Or act synergistically.

. o nitrites/nitrates -

preserved meats, such as frankfurters, ham, etc., are heated
o artificial food ¢olors - some colors that are widely used in a
nulcicude of foods and beverages are powerful carcinogens

Some aspects of particular lifestyles are assoclated with a greater risk
for developing cancer and include:

o obesity associated with breast, colon and
rectal cancer
o multiple pregnancies associated with cancer of
coupled with inadequate the uterine cervix

gynecologic care

o repetitive sun
exposure

are converted to dangerous nitrosawines when

cayses cancer of the skin

Added to all of the above are many ocher agents that ara carcinogenic, but
they are either weak, sparsely distributed, or not well delineated. This

includes:

© hormones used to relieve assoclated with cancer of
sywptoms of the menopause the endometrium

o pharmacologic drugs
to treat high blecod
pressure

o high benzene levels
o varied organic com—

pounds in the work
place

used associated with cancers of
the breast and colon

capable of causing leukemias
thought capable of causing

cancers of the skin, stomach,
liver, lungs and urinary bladder

The conclusion that should be reached atr this point is that everyone is

exposed to some couwbination

of carcinogenic substances every day and the most

significant ones are uncontrolled. Many agents are carcinogenic and there is

a despavate need to study and define which of these agents should be brought
under more rescrictive control. Logic would direct immediate attention, at

this time, to those carcinogens that cause the greatest number of cancer deaths,
and are also widely used. This would resulrc in a lisc, in order of importance,

as follows:

0000

cigarettes

alcohol

dietary fat and fibre .
nicrites/nitrates
artificial food colors




. Iv. SPECIFIC PROSLEMS IN NZW JERSZY

The State of New Jersey is characterized scacistically in a number of

areas that have a relevance to tha high cancer portalicy rates, and which
may also be involved in the solutions:

Most densely urbanized population
Lowsst average land elevation with respect to sea-lavel
Highest unemployment rates
Reliancs on local water sources of housshold consumption, in
conzradistinction to other states where water sources are not
derived from the water table or tivers found in the concentrated
urbag areas. ,
0 Ranks 46th among the states in mouey spent for higher education
per capita.
o Until recent years lacked any credible medical schools; the
two existing ones are developmental aand reportedly rank 85th
and 87th out of the approximate 100 American Schools according
to the average scores of the students on the Nacional Medical
Board Examjinations.
© 75X of the interms and residents in the hospi.tals are foreign
medical school graduates; this is the highest in the country; in
New York, the second highest, the figure is 507, while in Cali-
fornia, this number is 5Z; the reliance on foreigners is directly
traceable to the absence of a large enough pool of graduating
aedical students who have a desire to undartake or continue their
training in New Jersey hospicals.

0000

The intermingling of medical, social, geographic, and geological factors
lisczed above, provide c¢lues for analyziang New Jersey's complex cancer problems,
and the thought that is required for the solutions. Thers is no simple azoroach,
and to highlighz cthis, a critical examination of the New Jersey cancer daca is
in order. ‘ )

The Nacional Cancer Insticuyte, under a program directed by Dr. Fraumeni,
conducted 2 nationwide county-by-county study of cancer death rates per 100,000
general population. This was done by transcribing what was written on the
death certificaces. The medical records of the pacients were not examined.

The death rates from 1950-1969 were catalogued from deach certificates, and
were classified by anatomic site, and sex. Hence, the aumber of deaths from
cancer of the mouth, or of the stomach, in males or females, in Atlancic
County, or Essax County, and other such numbers becase available. Thesa num=-
bers are interesting, and, in general, there is no county in New Jersey chat
could be considered "safe" according to these data.

The 1950-1969 mortality study was not desizned by Dr. Fraumeni to provide
information for definitive solucions. To employ this type aof data for direct-
ing conclusive solutions is a frank misuse. The study wvas conducted to pro=-
vide an overview of the scope of the cancer problem in the nation and nothing
mora. The reasons that the Fraumeni data of 1950-1969 cannot be used to dir-
ect any solutions stem from the lack of medical records data such as:

o Size of cancer and extent of disease when the patlent was
first admicted and diagnosed Ln che hospital. These two
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factors, size and extent of disease at rime of diagnosis,
are the principal determinants of the patient's prognosis
as to life or death; if the cancer is large, chances are
very high that the cancer cells have already metastasized.

o No treatment data i{s avaflable to judge adequacy of therapy,
and of long term, dedicated follow-up.

0 No patient histories with respect to dangerous hadbits, nature
of the diet, previous places of residence, occupation,
income and educational level.

Tf the Fraumeni data were to be used for a direct attack on the cancer
problem, without any further extensive studies, several false leads would
be pursued based simply on mobilicy and shifring of the population, espec-—
ial"y in the years from 1950-1969. Miami, Florida has cancer death rates equal
to chose of New Jersey. With a moment's careful thought, the reason becomes
obious — many Miami residents are retired Northeastemmers who have come from
crivded urban sectings. It i3 critical to remember that a 20-25 year lag period
is required to develop a cancer from the numerous enviroumental exposures (in-
cluding cigarettes and alcohol).

Further examination of the N.C.I. mortaliry studies raveals the following
deacth rates of other urbanized areas and their suburbs.

o New York Cicy 215/100,000

o Westchester County (a Northern 200/100,000
suburb of New York Cicy)

© Nassau Councy (an Eascern 212/100,000
suburb of New York Cicy)

o Philadelphia 221/100,000

o Chicago 206/100,000

o St. Louis City, Missouri 220/100,000

o San Francisco 206/100,000

Since New Jersey received former dwellers of New York Cizy and Philadelphia
during the post-war years of suburban expansion, circumstances in these two cities
may ultimately be responsible. Westchester and Nassau Counties may be high in
mortality rates for the same reason that New Jersey is, i.e,, the city dwellers
led life-styles that predisposed to cancer and when the population shif: out of
the cities occurred, these individuals carried their irreparably damaged DONA
and altered cell parcs with them. If many of these individuals were in the lag
phase (20-25 years), this could explain, at least in part, the findings. This
is a similar explanacion for the high races in Miami, Florida.

There are many other confounding factors that preclude conclusions, and these
are as follows:

0 While the popuylation was shifting into the suburbs, including
into New Jersey, industry also continued to grow in the state.

o In the 1930's-1940's (the period of time when people were Leing
exposed in order to develop their cancers and live 20-25 years later
in 1950-1969), industry and government were largely ignorant of
chemical carcinogens, hence fewer safeguards may have been used
in this period.
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NEW JERSEY INDUSTRY AND CANCER

The county-by-councy death statiscics of 1950-1969 ara divided by anatomic
site and by sex. The overall death rates for white males was the highest in
the country, but this was not the case for females or non-whites. This can

lead to a great deal of speculation, but the data is insufficient for reach-
ing a solution.

The Fraumeni numbers indicate that the pational average death rate from
cancer was 174/100,000 (for white males), while in New Jersey, it was 205/100,000,
a 17X increase. In females, the national average was 130 and, ia New Jersey,
148/100,000 about a 142 increase. Thesa are the increases that have precipi-
tated the current controversy. The increasaes are significant and were consis-

tent through the 19 years (1950-1969) of the study. More detailed numbers are
presented in appendix A.

Adding to this data are the estimates of the American Cancer Society,
regarding N:w Jersey incidences and mortalities. Thesea are given in appendix

The conclusions pertaining to New Jersey are as follows:

1. General Tindings on New Jersey:
Proportionally, New Jersey's figure oun cancer mortality is greaCer than
that of any other state in America. Nesarly all of New Jersey falls into

the highest decile in che U.S. (top 10X) for white males and for white
females (Appendix A).

2. Caocer categorfes in which the mortalicy, propertional te population,

is higher in New Jarsey than in any other state:

o Rectal cancer (males and females combined)
The raving of New Jersey as having the worst concentration of mortalicy
from rectal cancer {s based largely on the extremely high deach rares
among both men and women in northern New Jersey, the Trenton-Princeton
area included. This would not be classified as an industry-related
cancer by cancer specialists,

o Bladder cancer (males only - women not significantly different from
the rest of the Uniced States) A proportion of these are industry-

related.
o Cancer of the ovary - The mortality figures among the women of New
Jersey's northwest corner ~ Sussex and Warren Counties =~ ranks

with the worst in the country. Mortalicy figures are nearly as high
among women in Bergen, Morris,. and Passaic Counties. This causes

the mortality figures for women in northern New Jarsey in this cancer
classification to be worse than for any ocher single concentrated
area in the nation. This would not be classified as an industry-
related cancer.

3. Cancer categories in which the mortalicy rates for the state of New Jersey
rank approximately with the worst stacevide records in the nation:

o Cancer of the large incestine (males and females combined)
New Jersey ranks with Rhode Island as the worst in the nation. This
is not regarded as industry-related.
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o Cancer of the Trachea, Bronchus, and Lung - Mortality figures
among New Jersay males rark as the highest in the U.S., along
with the mortality azcng males in Louisiana and Florida. A
. small propotrtion of these are i:iduscry—relaced.
o Breast Cancer armong fewmales - The record in this tategory is worst

in New York, with New Jersey, Rhode Island and Massachusetts juse
behind. This is not classified as industry-related.

4, Cancer categories in which mortality for portions of New Jersey ranks
with the worst areas in the nation.

© Cancer of the Esophagus (males only) - Northeru New Jersey, Comnecti-
cut, New York City, Long Island, and the Greater Philadelphia Area
of Pemnsylvania, cowlined, cowprise the worst single area in the U.S.
for mortality figurns in this category. The rate for females in
northern New Jersey is above the national average. This is generally
caused by a combination of cigarette smoking and excessive alzoholisa.
In addition, women w.th rare benign esophageal problems are predis-
posed to cancer of th.is organ. It is not generally regarded as being
industry-related.

o Cancer of the Larynx (males only) - The highest concentrations of
mortality from this type of cancer are in northein New Jersey, New
York City, Long Island, the Greater Philadelphia Area and the
‘Pittsburgh area. A swmall proportion of these are industry-related,
but generally are caused by a combination of cigarecte smoking and
exceasive alcoholism.

If an attempt is made o correlate the types of cancers that are knawn to
be "industry-related” (i.e., industrial substances contribute together with
other factors to the development of cancer), with the types of cancers occur-
ting in New Jersey, it would be expected that most of the excess cancer deaths

in New Jersey would fall into the “industry-related” types - this is not the
case. —

There are about 14,000 deaths each year i{n New Jearsey, and abour 26,000
new cases each year (from appendix B, estimates for 1974). If New Jersey had
average U.S5. rates, these numbers would be 12,000 and 22,000, respectively.
The excess 2,000 deaths each year and the excess 4,000 new cases each year
should fall into the classical "induscry-relaced' catagories which include a
small portion of cancers of tche:

Urinary bladder
Respiratory system
Liver

Skin

Lymph organs and bone marrow (lymphomas and leukemias)

0000

Instead, the "excess" 2,000 deaths are spread across all of the anatomic
sites in the N.C.I. mortality study (lip, salivary glands, nasopharynx, mouch,
esophagus, stomach, large intestine, rectum, liver, pancreas, upper and lower
respiratory tracecs, breast, uterine cervix, body of urerus, ovaries, prostacte,
testis, kidneys, urinary bladder, skin, eye, brain, endocrines, bones, and
connective tissues). Further, there are some negative correlations, e.g.
benzene is reportedly an industrial pollucant in New Jersey and supposedly is
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the highest in the nation, yet the cancer that should be caused by benzene,
such as lymphomas and leukemias, occur at the lower natioaal rates.

o Lymphomas N.J. (White males) 4.93
U.S. (White males) 4.89
o0 Leukemias N.J. (White males) 8.74
U.S. (WVhite males) 8.81

Analyses performed by Dr. Donald Louria, Chairman of cthe Department of
Preventive Medicine and Community Health, New .ersey Medical School, Newark,
and presented under the title of "Cancer in New Jersey: An Overview'" at the
"Seminar for Physicians: Cancer Risk Idencification within New Jersey, and
Methods of Caacer Control”, May 12, 1976, in Cherry Hill, found that only 600
of the 14,000 cancer deaths in New Jersey might by industry-related. A
different analytic study conducted by Dr. Harx B. Demopoulos, former Director
of the Cancer Institute of New Jersey, also revealed the same types of pumbers,
i.e., no more than 500 of the 14,000 cancer deaths gould be industry-related, among
the deaths reported in 1950-1969; this report was given by Dr. Demopoulos te the
"Skevin Committee” in testimony on November 5, 1976.

These two independent analyses therefore indicate that 4.3%2 of the total
cancer deaths in New Jersey could be "industry-relaced". These percencages
are important and yet it i3 essential to realize that these analyses are based
on insufficienc data and represent the highest possible number of "industry-
related” exposures. This does not mean that industrial pollutants waere solely
respousible. " If an analysis is attempted of how many cancer deaths were caused
s lely by industrial poliutants, the data {s found to be totally inadequate and
very soft estimates yield fractions of 1Z.

While the cited studias and analyses refer to past events, there s meager
data since 1969. The American Cancer Society 2stimaces do not provide sufficient
information to answer the obvious question - are cancer mortality rates and inci-
dences in New Jersey the same, better, or worse than for the period 1950-19637
Curtent, but inadequate, "samples" from hospitals that have excellent Tumor
. Registries indicace that their cancer case workload has increased by 507 in
the past 5 years, and that the average age of the cancer patient 1s younger
by 5=6 years. This type of data is fragmentary and may reflect changesa in
referral patterns to some hospitals, or it may indicate a worsening of the New
Jersey cancer problems., ' Clear cut answers require far more data.

-10- Uucce
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VI. THE LIST OF CARCIMOCGENESIS IN BILL NO. S-3035, SECTION 6

The list includes a mix of suybsrcances

¢ Some are no lenger in use, e.g., 4 Aminodiphenyl

© Some are not carcinogenic, e.g., alpha naphchylamine - its
carcinogenicity was proven to be due to contamination of
alpha naphthylamine

O Some are very potent carcinogens, e.g., benzidine

o Some are rather weak carcinogens, e.g., asbestos and vinyl chloride

0 All are currencly handled with precautions that lea. to low expo-
sures of workers such that cancers will not develep.

Ashestos and vinyl chloride are termed weak carcinogens on the basis of
careful analyses of the cancers that they cause. Excessive cc¢.ceras over
asbestos as a carcinogen has been prompted by cases such as that of a 14 vear
old boy who developed mesothelioma; he apparently was exposed to this when he
was helping his father to smooth down the joints of the newly replaced plaster
board walis in their home. Asbestos was in the joint material, not in the plaster
board. There was no other known asbestos exposure, and the father did not other-
wise work with it., Cases such as this are exceedingly rare and form an inade-
quate data base. Meso helioma does occur in nature, without asbestos exposure,
and i{c cannot be ascertained whether this 14 year old boy would have been a
"Natural" victim, or whether the asbestos was indeed causal. Far more numbers
are needed for statistically valid studies in such unusual cases.

The relative weaknesses of asbestos and vinyl chloride are borme out by
the fact that vorkers wvho wvere exposed ta very large, uncountrolled levels devel-
oped relacively few cancers as a resule. This is fa contrast to a powerful car-
cinogen such as },4-dimechyl 4~aminodiphenyl, vwherein 15-20X of expcsed workers
devaloped urinary bladder cancer in a short lag phase (7-8 years). When the
amounts of asbestos, viayl chloride, and 4—aminodiphenyl are comparad, versus

the numbers of cancers developed, then asbestos and vinyl chloride are weak
carcinogens. ' ’

The idea of a comprehensive ban on all carcinogens would lead to the
restriction of many activities and substances. Radiation, by x-rays, is the
most powerful carcinogenic agent. There are mathods for converting physical
carcinogens into chemical equivalencs, and when this is done, x-rays are quite
vocent. When the Manhattan Project (building the A-Bomb dyring World War II)
was in full swing, the Department of Pachology at Rochester University was given
the job of dectermining the 1ll-effects of radiacion. There were some individuals
who were so impressed by the pathologic changes that they decreed a "Zero-expo-
sure”. When subsequent, rational studies were done, it was found that small
doses of radiation could be tolerated, even though the effects were cumulative
over a life cime. This type of exacting research has made it possible o use
x-rays for medical use, nuclear plants for energy, etc. The same type of informa-
tion must be obtained for chemicals.
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APPENDIX A- EXHIBIT 1

CANCER MORTALITY
1550-1969

All Maligznant Neoplasms

(All cancer categories) causing mortality
(Male, Female Combined)

1 Annual (per 100,000 pop.
Number Rate whites only)
Total deaths,
United States 2,572,038 - M 174.04 - M
2,253,282 - F- 130.10 - F
Total deaths,
New Jersey - 106,900 - M 205.01 - M
93,379 - F 147.92 - F

Highest Rates by New Jersey Counties:

Hudson 14,089 - M 231.8 - M
Middlesan 6,558 - ™ 220.8 - M
5,231 - T 49.2 - 7

Essex 16,975 - M 215.1 - M
- F 154, - F

15,258

Hizhest Number by New Jersey counties:

Essex 16,3975 - M 215.1 - M
15,258 - F 54,8 - F
Hudson 14,049 - M 231.8 - M
11,004 - F 153.5 - F
Bergan 12,883 - M 202.1 - M
UccC
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APPENDIX A - EXHIBIT 2

ALL MALIGNANT NEOPLA .5 (all cancer categories, :ausing mortality

New Jersey, by counties

10 187.7

i

Male Female Male Female

Total Rate Total Rate Total Rate Total Rate
Atlantic 3,213 185.3 2,897 145.2) 598 220.1 | uss 150.8
Bergen 32,863 202.1 11,894 1u8.1 373 281.4% auy  192.2
Burlington 2,632 188.5 2,395 139.9 | 196 216.3 | 138 141.0
Camden 6,329 204.7 5,647 148.4 | 586 228.0 | 520 177.1
Cape May 1,264 194.7 1,037 1s2.91 72 184.2 78 176.8
Cumberland ° 1,683 181.4 1,551 1%0.0 | 150 155.8 | 141 1u4.2Z
Essex 16,975 215.1 | 15,258 154.5 2,385 219.2 |2,155 154.5
Gloucester 1,835 181.1 1,674 141.8 % 182 183.1 1u2  146.0
Hudson 14,049 231.8 11,00% 153.5 E 645  289,7 | 571 197.3
Huntesdon 1,025 175.7 @25 143.3 % 17 287.1 L 19 303.2
Mercer 4,639 205.4 3,973 185.2 | 422  203.5 | 351 150.1
Middlesex 6,556 220.8 5,251 149,2 3 282  279.0 | 223 208.2
Monmouth 5,754 139.0 5,380 147:6 | 515 225.4 ., 350 135.3
Morris 3,851 179.2 3,606 135.5 | 109  248.6 98 170.1
Ocean 2,577 185.5 2,028 137.2 69  265,3 } B4 231.5
Passaic 7,981 209.5 6,631 147.8 § 355  271.5 ; 302 182.7
Salem ave 185.9. | 731 1es.s | 187  232.0 .97 1sl.s
Somerset 2,151 182.8 1,820 135.7 | 7%  226.9 | 65 228.5
Sussex 923 180.8 797 140.5 18 913.3 12 485.4
Union 8,311 203.4 7,757 151.5 | 620 252.2 | 53% 166.3
Warren 1,281 189.3 | 1,162 187.7 b 15  274.2 {

l

Mew Jersey 106,300 205.01 | 3,379 147.527,830 230.33}5,709 163.u1

Rates indicated are annual per 100,000 pocpulation uce
Total deaths, for "he period, 1950-1963, are given. 057567




: FAITE naLe MONUHITE NALE YHITER PEBSALE - KOYIHITE Z7ZAALEZ
TITE Noasea RATE NONEER | nrte yunaren aire NOBRER Rive
LABANL 29066 152.48 101548 140, 24 | 25641 113.08 10915 127.17
111031 14782 156.19 1062 120.8) i 11301 110,48 g1 111,76
AXANSLS 2219 144,14 8315 132.11) B | 17726 108.08) 9660 121.99

‘CILIPORYIL 216761 171.39 1500¢ 170,77 | 195111 128.09 10785 12%.10

‘coLoaxng 21816 148,19 620 169.99 .. i 20219 117.29 ] 462 116.1317
ONVECTICOT 44501 195.468 1519 231,18 ] jaind 110.86% 1047 139.)9
ELAVARE 5691 179,15 1100 235.97 J S171 134,42 T4 162.57

:PISIilCI Or COLOABI 7915 201.15 6799 364,55 S | 8121 e 73 5445 166.05
TLORIDL 76859 16).58 . 10£8) 179. 18 [ Su+75 110.5% 8959 113,14

Lrescis 33493 153.71 11546 152.21 | 1638} 11,27 12652 110.%0
10100 8546 - 119,02 19) ¥21.67 | 6647 110. 15 73 109.217

htlllﬂls 162672 182.81 15012 216. 17 [ 14231%4 131.18 13080 160.98

~INDLAML 61615 164.24 41319 216,85 i 62111 130. 60 Juos 157.917
10wl 46897 156.60 Sié 213.45 | 42106 128. 14 . Jao 151.28

13513 : 10949 14).89% 1643 18%. 14 ] 20094 115,08 1248 181

AEENTUCKY 18811 146,39 9220 193.50 ] 36016 121.61 3500 154, ¢
QuUIsSIiN} 12662 190.19 14576 193.68 ] 2611 118.98 . 12466 143,17

Ang ue 1717%) 178.53 %7 154. 11 ; 161135 140.46 48 161.70

quallllln 319157 192,4) 8099 224,04 1 35166 138.66 €080 154.7)

MMASSACHUSETTS 95772 192.1) 1M1 215,92 [ 90506 139,47 1480 141,86

JHICHIGRN 113118 182.42 9840 210,58 i 929ué 1315.6) 7830 151.26
NINIESOTL Sa422 158. 2% 519 176.18 (] 87219 127,05 joo 128.98

JEISSISSIPPL 18050 156,40 b L UTA 1)}6.0% ] 15610 11}.0) 10146 129.44

SRESS0URI 70822 164,55 TI9%% 213,58 ] 632113 125.58 5882 159.07

%onraua 10201 153,07 21 140.49 i 745) 119.128 207 157. 24

ISEPRASK] 23955 157,40 576 219.9) (] 20718 123.75% 48z 175.99
VEYAL) 4050 162.239 179 1)6.61 ] 2654 118.79 t80 148.97

(MEY HARPSHIRE 11944 $09.19 . ‘17 1]0.20 ] 10655 140,20 16 110,072

gy J%pyEY 106990 205.0% T0) 230,31 1 91129 147,92 6709 161,41

JEIV aLYICO 7689 136.10 k7] 95.50 i 6915 115.10 3152 96.418

IKEV TOBK 107997 199.24 21592 227.69 | 273316 148,01} 18920 152.80

JIOITH CIPOLINA : 3651) 140,11 105% 3 187.11 ] Jinéy 106.97 10701° 124,139

YOATH CiNKOTR 9019 Tul, I 97 143.57 1 7084 119,45 19 165. 1%

jok10 186265 170,41 12523 ¢+ 226.35 i 130411 136,295 3762 159 ¢

'OXKLEAHOER 34295 155.95 24)é 184,80 i 20870 116.0) 2904 13 1
IOREGOY 28314 15612 g1 158,47 i 23148 119.217 107 122.48
PENNSYLYANIA 189018 181,08 15046 236.09 I 110851 130, 26 11528 157. 10
‘RHCLZ ISLAMD 16614 203,17 342 236,56 | 147170 183,17 212 11).6u
SOUTH CLROLIMA 16754 154,96 7135 145,59 | 15295 111.59 1647 123.97
‘SOUTH DLKOTA 14511 149.86 252 137.79 | 8lag 119,38 Ja2 184.07
TESHESSEE Jaisé 146.28 . 174 161.79 ] 3576) 115.95 17194 .51
TLXLS 167557 158.51 1502 1617, 5) ) 90072 113,08 13452 128.45
UT Il 8369 132.14 190 15t.86 i 1233 102.06 101 108.96
FERHOKT o c 6301 173.02 S ¥ | 0.2 I 65351 114, 41 i 119.06
VIRGINIX No 38218 152.5) ) 11991 189,62 | 35279 119,12 9754 118.9%
VASHINITON o O 45015 163.20 1242 1€9.12 | 36251 12).8) 7171 139.149
VEST 173GIS1Y S5 26025 153,62 177 131,29 | 22241 123,75 117) 112,77
WISCCHSTY 65376 156.2) 274 191,54 [ s6894a 112.38 701 160.97
'YYCAINS 1851 118.%) (29 123116 i 2962 109,09 52 130,08

! _ :
UNITED STATES 3572035 174,04 265103 160.78 2251292 130,10 226561 139,18
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APPENDIX B - EXHIBIT

Estimated Cancar Deaths for All Sitas,
Plus Major Sites, by State ~ 1974

Al Sites Major Sites
Numbar | Death Rata

_of per 100,000 Calon Leu-

Stats Deaths | Population Bruast | Rectum | Lung Oral | Uterus | Proctate | Stomach | Pancreas | kemia
Alabama ) 5,400 155 425 350 1,200 128 250 328 17% 25 200
Alaska 200 62 15 20 S0 5 10 10 10 10 10
Arizana 2,600 134 225 300 650 70 50 150 100 150 125
Arkanas 3,500 175 228 400 850 78 100 250 125 200 200
California 33,200 153 3200 ) 4200 7.300 750 | 1,000 1,400 1,400 1,800 1,400
Colorada 2300 122 275 400 500 80 10 175 100 175 . 150

Connectieut 5400 167 500 *20 1,000 178 125 250 50 275 50
Delaware 900 152 70 125 225 25 20 3¢ 30 50 30

Qist. of Columbia 1,600 153 17% 200 328 60 80 80 60 20 40

Florida 14,500 197 1,200 { 1,300 3500 350 400 800 80Q 700 500

Gaorgis 6,300 130 550 50 1,500 150 275 375 250 150 275

Hawait 800 110 80 %0 150 30 20 ki) 90 70 S0

|dahe 1,100 150 90 128 178 20 25 80 A9 70 70

Minois 19,300 172 1,300 | °,800 4,100 450 700 1,000 850 1,100 900

Indians 3,600 158 800 ; 1,300 1,800 175 25 450 250 450 350
lows 5,200 182 500 850 259 100 128 150 175 750 215

Kanms .- . . 4,000 17% kyi ) 550 750 40 128 278 100 228 200

Kentueky 5,400 165 425 700 1,200 150 200 300 150 328 2758

Louisana ’ 5,900 156 475 £00 1,500 150 200 325 250 300 250

Maine 2,200 12 175 Jog |- 425 . 40 60 1258 S0 100 j 80

Maryland 5,400 150 §00 350 1,600 178 200 300 200 325 290

Massachumcty : 11200 189 1,206 | 1,700 2,200 no 300 475 325 600 400

Michigan 14,500 ! 155 1,400 1,300 3,100 300 425 750 525 _ 700 850

Minnssata 8,500 163 60 950 1,100 128 12% 450 300 178 15

Missiwippi 3600 ! 162 s 400 750 70 128 250 154 228 200

Misouri 8,500 ' 184 800 ! 1,200 2,100 175 275 550 215 475 400

Mantans 1,308 135 100 150 200 i 3a 10 g0 30 3]

Neratka 2,800 185 250 428 418 60 70 178 100 175 150

Navada 750 133 80 30 200 15 20 25 10 0 30

New Hampshire © 1,500 189 150 250 135 30 50 20 40 30 10

New Jersav . 14,000 184 1400 ; 2200 | 3000! 300' 400 | S50 | %0 700 | 500

Hew Mexico 1,200 115 100 125 200 24 30 L) 50 70 H)

MNew York { 37,760 200 4,000 | 5,800 7400 8ca | 1,000 1,500 1,700 2.000 1,300
North Carotine l 6,300 132 600 700 |- 1,400 118 300 378 225 ars 350

Naorth Dakoty 1,100 181 90 150 17% 15 il 10 60 70 50

Ohio 19,000 in 1,800 | 2,700 4,100 425 850 900 100 900 75Q

Okiahoms 4,500 170 350 550 850 80 125 300 150 75 200

QOregon 3,700 165 s 838 850 30 100 200 128 200 200

Pennsyivania 23,500 197" 2,300 | 3,500 4,600 500 150 1,100 950 1,200 954

Rhode idand 2,000 204 200 350 400 60 50 80 100 90 1]

South Carofing 3,500 132 300 s 750 30 150 200 100 200 150

Sauth Dakota 1,200 182 80 17§ 200 20 40 100 50 30 80
Tannmsee 6,300 158 550 750 1,400 150 25 375 200 350 275
Teaxas 17,100 144 1,400 1.200 4,000 315 6500 300 850 950 300
Utah 1,100 97 100 150 175 20 30 80 50 60 50

Vermont 350 182 70 150 175 20 30 50 k1] 50 40

Virginia 6,300 139 650 800 1,500 17% 250 375 25 7% 27%

\Washington 5,600 154 500 700 1,200 125 150 300 225 325 275
Wast Virginia 3,400 pi}} 50 400 850 70 125 200 125 ! 200 128
Wiscansin 7,800 163 . 800 1,200 1,300 175 200 450 350 400 3128
Yyaming 500 149 40 60 15 10 10 40 18 30 20
United States 355,000 167 33,000 | 48,000 | 75,000 | 8,000 | 11,000 | 18,000 | 14,000 | 19,000 [ 15,00Q
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APPENDIX B8 - EXHIBIT 2

Estimated New Cancer Cases for All Sites,

Plus Major Sites, by Stata — 1974 ucceC
055N
All Sites* Major Sitrs
Number .
of Calan. Utsrus Leu-
Stata Casas Bresst | Rectum | Lung Orai | (Invasive) | Prostate | Stomseh| Paneress! kemia

Alabama 10,000 1,100 1,100 1.300 350 1,200 950 300 350 300
Alaska 3a0 S0 50 1] 1% 20 30 1H 10 20
Arizona 4 300 600 | 500 700 150 350 450 150 150 150
Arkunas £,400 500 800 1,000 200 500 750 200 200 300
California 61,000 700 | 8700 | 8100 | 2300 3900 | 4200 | 2300 | 1900 | 2000
Coioradag 5,400 750 800 550 150 350 554 150 200 200
Connecticut 10,000 1,400 1,700 | 1,100 500 550 | 78 400 300 150
Oulawars 1,700 200 308 250 70 100 %0 50 L)) 40
izt of Columbia 3,100 500 400 350 200 250 250 90 80 60
Flarids 27,000 3300 | 2800 | 3300 1,100 1,500 | 2,400 1,000 750 700
Geargia 12,000 1,500 1,400 1,700 450 1,100 | 1,100 480 150 400
Hawsii 1,700 150 |, 200 200 S0 go ! 60 1@ | 70 70
idaha 2,100 250 250 200 50 100 250 10 10 100
Iltinois 37,000 5200 | 5,800 | 4500 1,400 2,700 ; 3000 1,400 1,200 1,200
indiana 18,000 2200 | 2700 | 2400 500 1,300 | 1.400 400 450 500
lowa 9,500 1,400 1,800 1,000 o0 650 | 1,700 300 250 400
Kanss ' 7,300 1,000 1,100 800 300 550 800 150 250 300
Kentucky ’ 10,000 1,200 1,300 1,300 450 300 200 250 380 400
Lovisana 11,000 1,300 1,200 1,700 459 8s0 950 400 300 350
Maine 3,600 500 600 450 125 250 400 150 100 100
Maryiand 12,000 1,500 1,800 1,300 500 300 g00 350 150 300
Mimachusery 21,000 3300 | 3500 | 2400 300 1200 { 1400 | --850 500 550
Michigan , 27,000 1300 § 39300 | 3.400 300 1,800 | 2300 850 750 750
Minnesats 12,000 1,600 2,000 1,200 400 600 | 1300 500 400 400
Misistgpi 6,600 750 809 8og 200 700 750 50 260 200
Misauri 16,000 2,200 2,400 2,300 500 1200 | 1,700 450 500 550
Montans 2,000 250 300 250 10 150 200 80 80 80
Nebraks - 5,300 700 300 550 150 300 500 150 200 200
Nevada 1,300 150 150 250 50 50 80 15 50 40
New Hampshire 2,800 400 500 350 L1 200 250 10 . 80 130
Hew Jersey 26,000 3800 | 4500 | 3300 900 | 1600 § 1,700 1100 | 750 700
New Mexica 2,200 250 250 250 [i] 150 150 80 70 10
New Yark 10,000 | 10,800 | 12,000 | 8200 | 2,500 4300 ; 4500 | 2800 | 2,100 2,000
North Carolina 13,000 1,600 1,400 1,600 S00 1,200 | 1,100 350 400 500
North Dakota © 2400 150 100 200 S0 80 200 100 70 10
Ohio 35,000 4900 | 5600 | 4500 | 1,300 2,500 | 2700 | 1200 950 1,000
Qklahoma 8,200 950 1,100 1,100 250 600 00 250 300 00
Cregon 6,800 300 1,000 950 250 500 500 260 200 300
Pennsyhania 43,000 6300 | 70400 | 5,100 1,500 25800 | 3300 1,500 1,300 12300
Ahode island 3,700 550 700 450 200 200 300 150 30 a0
South Carolina 6,300 800 150 850 250 700 600 150 200 200
South Qakona 2,200 250 350 250 50 150 300 80 90 100
Tennestee 12,000 1,500 1,600 1,500 450 1,000 | 1,100 300 350 400
Texns 31,000 3800 | 3700 | 4.400 1,100 2,300 | 2.400 1,100 1,000 1202
Utah 2,100 300 300 200 50 200 250 80 50 80
Vermont 1.500 200 300 200 80 100 150 50 50 50
Virginia 13,000 1,800 1700 1,700 500 1,100 | 1,100 350 400 400
Yashington 10,000 1,400 1,500 1,400 400 700 300 asa 380 400
West Virginia 6.200 700 800 300 200 600 500 200 290 150
Wiscansin 14,000 2,200 2,500 1,400 500 850 | 1300 600 400 439
Wyoming 800 100 100 30 20 60 30 20 30 0
United States ‘ 835,000 | 90,000 } 29,000 | 83,000 | 24,000 | 46,000 [54,000 23,000 | 20,000 21,000

“0oex nat include @rcinama<nitu ol the ulerine corviz or sucerlicial skin cancers These estimates are effered as a rough quide and shauid net be
reqarded a5 definitive. They sew calculsted according 1o the distnbutian of estimarsd 1974 cancer desths by frate, Expaciaily 70ts that year ta year
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