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President
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Trenton, New Jersey 08625

Dear Mr. President:

The Senate Commission on the Incidence of Cancer here-
with respectfully submits to the Senate its Interim Report.

At this time, I respectfully request that a spec1a1
session of the New Jersey legislature be convened in order
that we may act on the Commission's anti-cancer program in
an atmosphere unencumbered by normal legislatlve distractions.
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M. Skevin, Chairman
idence of Cancer Commission .
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INTRODUCTION






_ part of this report the Commission believes a brief explanation

_'mission members have heard a large number witnesses, and an im-

‘the Commission 8 task would have been simple, it could have com-

: piled a set of recommendations based on undisputed facts and con-

As a preface to the recommendations which will be made as a

is in order regarding its "philosophlcal" approach to the problem.

: Over the course of thefour hearings conducted to date, Com—~’
pressive amount of information has been gathered relating to the
incidence of env1ronmenta1 cancer in New Jersey. Some of this
1nformation concerns. facts which are now accepted by most, if not
all, recognized authorities in the field, other information con-
cerns large areas of the problem for which factual data is still
lacking, and some information is actually contradictory.

Had there been no contradictions, no areas of the unknown, a

fidently expected the unanimous support of all reasonable persons.
However, this was not the case. . ,
Accordingly, the CommisSion s first deCision was to choose
between two alternative‘courses which were clearly available.
(1) Should the ‘State of New Jersey act now to launch a legis-
lative counterattack against environmental cancer based

on those facts which we now have; or

(2) Should: the State of New Jersey continue to rationalize
_indeCision and inaction on the baSis of‘what we do not
Know. i | | | |

To the members of this Commission,_the choicetis:clear; we

must act now.




' ~foff1ce.l,.r‘

'pointed State Senate Commission, it appears to the Commission

lmembers that any failure to act 1s tantanount to nonfeasance ihli»

fditional "facts" submltted into the record of these hearings, as.

yfollows.'

kdoom" Commlssion members find - inaction to be uncon801onable.v.'

Prompting this decision 1s known 1nformatlon. As examples.

(1) 14,000 deeths 1eer1v in New Jersey as a result of en—

vironnental cancer' wan

_(2) ZALOOO new cases‘yearly in New Jersex of environmental

cancer,

‘ ~ 'Neiiaﬂgﬁéytréﬂiﬂsate’caane
. QXpected to die from cancer, -  A

o (4) 1 out of every h New Jersey fnmilies will be. touched by }

by tragedy and lose a loved one to cancer,

(5)‘§_ 1,000, 000 000 annu Ly, . in economic tenms of dollar
1oss directly attributed to cancer. e
~FW1th such statistics now in the record cf an officially ap—_

“Making'Commissioh‘ihaction evenrlesa defehéible‘are two'adpc

(1) The belief based on prevailing sc1entific thought that
- somewhere between 70% and 85% of all enwironmental cancer
ljcould be prevented from occurrlng if we were to remove
” h',;all cancer cau31ng substances from our environment* and
;1(2)“The 1nd1cation that as many as SQ% of all environmental
- };cancer cases could be cured if detected at an early stage

Wlth such "statistlcs of hope" to offset ‘the "statistics of :

3.0
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~broad principles as a basis for its actual 1egislative~recommenda-‘

|l and not to chemicals.'-ChemicaIASubstances should be judged guilty
‘until proven 1nnocent with the burden of. proof on the chemlcal

| and the benefit of the doubt extended to the people;
is not whether the people have the right to clean air, but whether_

‘anyone has the right to contamlnate it. It is the Commission s

| belief that the power to pass legislation intended to protect the

vof the arguments that prlmary respon51b111ty for action in this

“area belongs to other Jurlsdlctlons, or that it w111 be ineffec-

ing states oontlnue to tolerate cancer causing substances in the

 for Federal and regional programs.

4,
Finally, the Commission reached agreement on the following

tions:

(1) Burden of Proof: It is the Commission's contention that

the principle of "innocent until proven guilty" applies to persons

(2) Right to Clean Air: The Commission contends the question

people's 11ves and health is impllclt in both the Federal and
State Constltutlons,‘“ ‘

(3) Federal Reglonal Local Action: The Commission is aware

tlve for the State of New Jersey to act on 1ts own whlle nelghborb

alr. These arguments, the Commission agrees, are 1n the realm of
all other arguments used to rationalize" 1naction. ‘The Commission
recognizes the need for effective Federal and reglonal action.
Indeed, as the recommendations whlch follow w1ll 1ndicate, the
Commission is urging such actlon. However, passing the buck to
other authorities will not relieve New Jersey of the responsibil-
ity for acting now in behalf of its citizens. ‘As limited'as our
overall contribution to the battle against cancer might be,‘at

least it‘may serve as a good example to others and as a catalyst




'science will uncover a cure for all forms of cancer or perhaps a

| serum which}might‘actually prevent it. Such answers to the prob-

' government must assume leadership. It would be folly to expect

Central RegistryVfor:cancer,‘areiintended‘as an aid to research.

' now; within the framework of the information currently available.

fitting place than in the State of New Jersey.

{

5.

(4) Role of Research: It is possible that SOmé‘day medical

lem are, of course,ftofbe’diligehtly soﬁght -7HOWever,Ait is'

clear to the Commission that this is an area: 1n which the Federal

that any single state could provide the facilitles and the - |
finances for this program.' The Commiss;on»byvno means,intends
to neglect the role 6f'resear0h Within'the State. In fact, sev-
eral of its proposals, most SpéCifically‘thatﬂwhich calls for a'

Further, the Commission will do everything within its power to
éhCOuragevprogréms which would énable Stafé.research facilities
to‘receive matbhing Federallfunds. HoWeVer,"the main thrust'of'
the Commission's ihitial‘recomméndationé'isfaiﬁed at a program of

action intended to prevent and/or detect environmental‘cancer

~ The CommiSSiOn, before}proceeding»tb;its‘initial legislative
recommendations,“wants‘to emphasize this is not a battle which' |
New Jérsey has sought This State did ndt aspire tolsuchndesig;
natlons as "Cancer Alley" or to its status as the leadlng 31te“
for deaths from environmental cancer. These dubious dlstlnctlons
were thrust upon us. If New Jersey must be the battlefield -

against environmental cancer, then so be it. The counterattack

e

must begin somewhere, and“there'would appear to be no more

‘W
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C ONCLUSIONS
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_concerning}the high}incldence‘of environmental cancef in New Jer-

‘mended legislation, are outlined in this Section.

sey, based on the testimony of those expert witnesses who have .

vvappeared at the four hearings conducted to date, concludes that:
of our current adult population, but to our children, their child—

. v1ronmenta1 cancer caused by the emission of cancer causing

- || substances into the,atmosphere,,air,contamination by carcinogens

’fing center, pafticularly of chemicalS‘and related>materials,

and security" in "the publlc good." Fallure to do so, would be

Before proceeding to,actual,recomﬁeQQations for legislative

action,vthe Commiss@on[has reached a»nUmber of broad conolusions
sey. These'concluslons, which became the basis for the recom-

1

- The Sehate'Com¢ission on the Incidenoe of Cancer in“New Jer-

(1) Env1ronmental Cancer represents a clear and present dan—

ger in New Jersey, a threat not only to the lives: and happlness

ren and those yet unborn,

(2) Desplte confllctlng testlmony as to the degree of en-

is a primary cause of many types of cancer; ‘
(3) There is a correlation . between the high incidence of

environmental cancer in New Jersey and its status as a manufactur-

(4) While coordlnated action on both a regional and Federal
level is to be dlllgently encouraged the State government faces
a Constltutlonal obligatlon lnherentiln Article I, Sectlon 2, of

the New Jersey Constitution, to act now to provide "protection

to default on this Constltutional requirement.




to determine the impact_of‘car01nogens in our food and water, as

‘well as the synergistic effect of personal health habits.

' mindful of the fact that the Legislature can only make the laws.
. The Executive Branch must implement the laws, and the "attitude“‘

'of those responsible forvsuch implementation plays a_vital part
' m1851on is hopeful these legislative proposals, once enacted

power needed to implement a meaningful program against environ- »ﬂ

- that which has been displayed by Federal and State agencies in the

Cancer fully believes that w1th the enactment of this program, our

to signal an end to the lip-service and the hand~wringing.

‘| have no direct control over either the Federal or Regional efforts

(5) Ample evidence exists that air contamination is but one

‘source of environmental cancer. Additional hearings must be held |

The recommendations;which follow are based'on7these conclu-

sions, and in making'these recommendations, the’Commission is

in the success or failure of the program Accordingly, the Com—
will prov1de the proper agen01es of “the State government with the

mental cancer in the State of New Jersey., The Commission also

!

hopes the program w1ll be pursued with more forcefulness than

past. | |
In submitting its series of proposals and resolutlons to the

New Jersey Legislature, the. Senate Commission on the Incidence of

State will have taken at least the first step 1n the right direc-

tion.c What we are attempting to do with these recommendations is

Basically, the prOposals which follow recognize the need for

action on three. levels. Federal Regional and State. Since we

we have recommended an emphatic call for action on those levels,
a call which hopefully will be endorsed by an overwhelming ‘vote

of the State,Legislature.

&



9.

There is no excuse for inaction on the State level. We can
énd, in the‘judgment'of this Commission, we must aot;*partiéular»'
ly if we eXpect Federal and regiohal authorities to Jjoin with us. |

The legislative proposals might be considered drastic by
some. This Commission believes the brqposals to be equitable,
fair and 1png overdue. Fundamentally, the intent is to name and
ban ffom‘the_airkthosé substances which are killing our citizens.

While we are thus trying to prevent environmental cancer, the
Commission is also recommending;the establishment of a statewide
Early Detection_Program which can save the lives of many for whom
pre#entidn is too late. ’_

Though thg value of such programs designed to save human
lives can hardly be measured in terms of doilafs'and cents, theV
reality of the situation is that proper implementation does cost
money. The Commission recommends fundé for this program‘be’ob—
tained from an increase in the.cigarette tax. While opposition
is expected from the tobacco industry, and has been expressed at
the hearings, it is anticipated the majority of smokers will
actually support the proposal.

Another dimension of this problem recognized by the Commis-
sion is the oft repeated_warning that any "get tough" program in
New Jersey will result in a mass exodus from our State.‘ The Com-
mission tends to doubt such statements.‘ We believe all responsi-
ble persons will join with us in our endeavors. No one is immuner
to cancer, neither management nor labor; neither doctor nor
patient., Cancer strikes male and female; black and white, adult
and child. It can strike any individual whb is now reading these
words, or some loved one in his or her family. It will, as a
matter of record, strike one out of every three! As a reéult,

the Commission does not believe there will be any meaningful




/

10.

loss ofrbusiness:for New Jersey Those who do leave, simply to
01rcumvent laws intended to protect our’ 01tizens from cancer may
represent a loss to our economy but certainly not to our quality
of 1ife. In the final analysis, of course, the best deterrent

to industrial relocation would be the enactment of equitable,}
‘but stringent codes on a. Federal level The Commission not only
awaits such Federal actlon but deplores the fact that recent
»developments in the area of clean air regulations indicate an
alarming trend to the contrary o '

A final thought on the subaect of 1ndustry 1s that fair ‘

v codes, properly enforced might ln actuality be a boon to indus-
Al tey, providing impetus for the stepped up growth of companiesv
devoted to the engineering and manufacturing of emission control
‘devices. | | |

Specific 1egislative proposals follow.

&

@
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12.

~ Based on its analysis offtestimony,at the heariﬁgg‘and its
evaluation of other available litefature;_the Commission having
conciuded that environmental cancef represents a '"clear aﬁd
‘present danger in New Jersey" and that elécted and appointed
officials face a Cohstitufional obligation to act decisively'in
the face of such danger, recommends the immediate enactment of a
comprehensive legislative program of couhter—meaSures. These

recommendations, summarized in this Section, include:

The Cancer Control Act

Cancer Registry Act

1.
2.
3. Early Detection Act
4, Funding Act

5.

Resolutionsvas to Federal and Regional Action




| stitute of Occupational Safety and Health as carcinogenic (see
'”Page 26) from emission into the atmosphere in the State of New Jery
|| sey. Further, require that the Cancer Control Council, utilizing

||with the approval of the Cancer Control Council, be directed to

| promulgate rules and regulations to control:

13.
CANCER CONTROL ACT

To: | |
1. Establish a Cancer Control Council composed of three (3)
Commissioners from existing State agencies and four (4) others,
all to be appointed by the Governor with the advice and consent
of the State Senate,‘such members to elect their chairperson with
the provision that the chairperson shall not be one of the Commis—
sioners. | |
2. Immediate banning of asbestos, vinyl chloride and those

fourteen (14) chemical substances now listed by the National In-

the best available Federal and State data, diligently add to this
list as evidence warrants.

3. Provide that the Commissioner of Environmental Protection,

a. The release of carcinogens into the.environmenf;
b. The production, manufacture, sale and labeling of
products containing carcinogens. ‘

4., Provide that the‘Commissioner of Health, with the approval
of the Cancer Control Council, be empowered to promulgate rules
and regulations to control the use of products containing carcin-
ogens. | -

5. Authorize the Cancer'Control Council to:

a. Approve or disapprove the rules and regulations to be

promulgated by the two Commissioners;




14,
. b, Recommend grants to thoseaapplicants fof cancer re-
search funds which are prdposihg to éonduét the highest
priority research;

c. Authorlze each Department to enter and 1nspect any
bulldlng or place for the purpose of 1nvest1gat1ng any
suspected violation of 1aw_or‘any health hazard;

- d. Provide a penalty of up fo,%j;OO0,00 per day for any
violation and procedufes fdr obtaining injunctive
- relief; , |
d. Provide appropriations of f$500;000;00 éach to the

Departments of Health and Environmental Protection.

. CANCER REGISTRY ACT

|

To require the establishment and maintenance of a Cancer In-
cidence Registry in the Stéte Qf'New,Jefsey. »Virtually all
medical authdfities_agreé such'a cancer data bank would serve as
'an invaluable_tool inwdiscovering patterns of cancer'ihcidenqe
and, thus, direct prevéntive efforts to those environments and
gebgraphic afeas‘where'such efforts are likely to prove most ef-
féctive. The bill will include the proVision‘of the sum of
$200,000.00 for the Departmeﬁt of Health to establish and admin—’

ister this registry.

EARLY DETECTION ACT

This proposal to provide the creation of an Early Detecfion
Program against cancer. Its administration will be through the
Department of Health and under the supervision of the Cancer Con-
trol Council. ‘It will provide for the licensing of para-medics

trained in early dection methods and for the neceséary_laboratoryﬁ




| testing equlpment to be used at Early Detectlon Cllnlcs located

strateglcally throughout the State

' be dedlcated spe01fica11y to the antl—cancer program, as follows.

| Vnwba50ne-hﬂlf cent increase spec1f1cally dedlcated to the

||Résolutions 1ntended to express "the sense of the Leglslature "

150

FUNDING ACT

‘ To" prov1de for an increase in the State tax on c1garettes to

‘a, One-half cent 1ncrease in the cigarette -tax to be used
. _exc;us;vely in the "preventatlve"«program and, accordlng-
’;: ly,'earmarked'for use by the Departnents'of'Health and

| Environmental Protectlon in the enforcement of the propos—'

L ed ban on car01nogens,;dg;_p

7train1ng of para—medlcs, purchase of equipment and 1m-

plementatlon of the Early Detectlon Program

. REGIONAL and FEDERAL thOLUTIONS :“

S In additlon to speciflc 1eglslat1ve proposals for the State

of" New Jersey, the Comm1551on will submlt to the Leglslature two

'*1!“To call upon the new Admlnlstratlon in Washlngton and the
'?incomlng Congress to support an all out effort agalnst
' cancer 1ntended to 1solate 1ts cause and uncover effeotlvev
means of preventlon, treatment and cure w1th1n a decade,
42; To call upon the nelghborlng States of New York Pennsyl-
“ vanla and Connectlcut to JOln in the creation of a
.Reglonal-Cancer Control Authorlty whlch will establlsh '

’Hcrlterla for carc1nogens and procedures for the ellmlna-

utlon of same on'a cooperatlve,'reglonal ba31s.
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~of related material. To add to the understanding of its "Con-
| lights some of the evidence which it considers pertinent. In

‘the impression that the statements alluded.to in this section‘do

| that New Jersey ranks first for a number of types of environmen-

17.
In addltlon to the actual hearings, four of which have been

held to date, Commission membe s have reviewed innumerable pages
clusions" and "Recommendations", the Ccmmission herewith high-
so doing, however, the Commission by no means intends to convey
more than underline some of the more vital points. A thorough
understanding of this complex problem would inVolve a complete

readlng of all supnlementary materlal

CANC ‘R_IN NEW JFRSLY

The Comm1551on had llttle dlfflculty in establlshlng the
high 1n01dence of cancer in New Jersey. While there may be room
for academlc argument concerning varlous_statietical methods used

and the accuracy of all figures, there appears . to be little doubt

tal cancers. However, the Commission feels that whether New Jerse
ranks first, second or third is unimportant. The main point is
clear: Too many of our citizens are dying from cancer.

EXTENT OF THE PROBLEM

Reports bearing on the problem in New Jersey are readlly
available from many‘ihterested and'recognlzed agencies, officials,
etc., however,'the most generally Quoted source for stetistics is
the "Atlas of Cancer Mortallty for U. S Counties; 1950-1969",
which was publlshed by the Natlonal Cancer Instltute (NCI). Repre-
senting what is probably,the‘most,comprehensmve,.501ent1f10 study

of its kind, a Study which was conducted“byeNCIvSCientists in co-

'operaticn with the U.S. Department of Health, Education & Welfare,

y
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'“this "Atlas" clearlyfindicates that<a“number'of'New Jersey coun=

'tles are among the leaders for certain types of env1ronmenta1

‘cancer. This 1s a dublous dlstlnctlon which has been further €8=

’tabllshed by reports from the u. S hnv1ronmenta1 Protection

'Agency.v Accordlngly, many experts have come to accept the desig—tt'

;nation of New Jersey as the,"Cancer Capltal" as fact.
‘Lew Coriell M“D,,‘Ph D., Chairman, Research Committee,

:'Cancer Instltute of New Jersey, in hls report '"Cancer ana Cancer
|| Research in New Jersey, writes:
' "Statlstlcal analysis 1ndicates that New Jersey has

3.5 per cent of the U. S. populatlon, but 4 per -
cent of new cancer cases, whlch makes the 1n01dence _
of cancer lh per cent hlgher 1n New Jersey than in

~ the United States."' N

In the Appendlx to a report entltled CANCER and the hNVIRON—

MhNT which was forwarded to Governor Brendan T. Byrne by Commls-
sioner David J. Bardln of the Department of hnv1ronmental Protec-
tlon on May 25th 1976 flgures are presented which 1ndicate the
follow1ng mortallty rates from all cancers SRR y o
2 NLW JERSEY T O A S.,,
Male...ii.ieeiiiieine e 2050010 nentnn. s 167,92

Female...........vvese. 174, 04..,..........130 10
: Above 1s based on Rate 1oo ooo

, Comm1351oner Joanne h Plnley of the Department of Health
1n a 51m11ar report 1ssued in May, 1976, entltled CONTROLLING V
CANCLR in NEW JERSEY, states- -

"New Jersey, the natlon s most densely populated

state and one of its most highly 1ndustr1allzed has
taken on a new distinction in recent years; the
nation's most cancer-prone state.!

)

w»



19-

In his remarks at the first hearing of this Commission,
Commissioner Bardin quoted from statistics prepared by the Cancer
Society, which estimate

‘there will be over 26,000 new cancer cases discovered
in New Jersey in 1976, and that this year 14,600 peo-
ple in our state will die from cancer." o V

As to the reliability of these statistics, Commissiohef Jo—
anne Finley of the State Department of Health outlined in some
detail the methods used in these studies, and those interested
in the procedure are diredted to Commissioner Finley's complete
statement. ‘

| In summary, this much can be said with certainty; the death
rate from cancer in the State of New Jersey is no longer toler-
able. - All those appearing at the hearings, while their opinions
might have véried,as to ways in which to approach the problem, at
least agreed on‘tnis appraisa! of the problem itself.

The following tabular material compares the statistics.
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Ratios of New Jersey County Mortality Rates

to the Unlted States Mortallty Rate. All Mallgnant Neoplasms,

1950 - 1969

White — Non-White — White Non-White

Males ~._Males . Females Females
New Jersey 1.18 1.25 1.14 ’;1,17
l‘Atlantlc County 112 1.19 1.12 1.08
Bergen County 1.16 1.53 1k v1.38
Burlington County =~ 1.08 1.17 | 1.08 1.01
Camden County - 1.18 1.24 S 1.14 - i;27
Cape May County 1.12 1.00 - 1.10 - 1.27
Cumberland County 1.04 0.85 1.08 1.04.

~ Essex County 0 1.24 1.19 1.19 1.11
Gloucester County 1.10 0.99 1.09 1.05
Hudson County . 1.33,' 1.57 | 1.18 1,42
Hunterdon County 1.01 1.61 1.10 2.18
Mercer County . 1.18  1.10 1.12 1.08
_Middlesex County 1.27 1.51 1.15 1.50
 Monmouth County 1.14 1.22 1.13 -~ 0.97
Morris County 1.03 1.35 1.04 1.22
Ocean County 1.07 1,44 1.05 1.66
Passaic County 1.20 1.47 1.14 1.31
Salem County 1.07 1.26 1.13 1.16
Somerset County - 1.05 1.23 1.04 1.64
Sussex County 1.04 4.96 1.08 3,34
Union County 1.17 1.37 1.17 =~ 1.19
1.49 1.14 1.35

Warren County 1.09



- | 22,
Comparlson of New Jersey and Unlted States ,
- Caneer Mortality Rates by Cancer Slte 1950-1969

_ | - ~No. of States
Upper De011e with Mortality
Mortality Rate/lOO OOO - . Rate: -Al1l  -Rate Higher

'Body Site N. J. " U.S. ' States . Than N, J,
— M F M fF M F M 0 F

SLip .27 .02 .33 .03 .62 10 39 12
salivary Glands .46 .24 .44 .22 .75 .36 12 19

Nasopharynx .42 .15 .38 .12 .56 .25 6 %

Tongue and Other o
~ Mouth Parts ~ 5.52 © - .95 4.71 1.05 8.91 . 1.86
. Esophagus = 5.73  1.25 4.0  1.03 7.17  1.34
. Stomach - 18.92 = 9.82 15.22 7.70 20.77 11.79

: Large Intestlne H-ililt e o "‘f'af~,-'fs"‘f;“ S
Except Rectum 22.13  -21.12 16.54 16.25 22.64 . 21.31
Rectum ~  11.65  6.80 7.65 4.8211.73 . 6.80
Biliary Passages o ”ef:s ' "f_; TRl :}- ‘ ;fjfn ®
and Liver = 5,91 -  5.77 5.16 5.34 6,05  6.80° 3.
s.Pancreas - 10.62 - 6.34 9.63  5.83 11.77 - :6:915 3 2

Nose, Nasal Cav- i BT Ty -
~ ities, Middle Ear DU e o E - - :
“and Acc. Slnuses 42 .22 .43 .23 .70 - .30, 25 . 26

 larynx 1.39 .27 2.54 .24 5.00 .50 4 11

-
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~Trachea, BronCus< T P - L o o

 and Lung ~ 46.83  7.22 37.98 6.29 51.97 7.96 2 3
"Breast_' N a 30.61 -~ .28 25.51 .43 31 53f"t 2 2

Cervix Uteri ~  =--- . 6.29 m—— 7T e 11 76 Eately /:42

B Corpus'Uterl - ‘ ' “L' o - B o |

Other Parts of . V LT oo

Uterus  --= 737 =e= 613 --- 756 - 2

:,Ovary, Falloplan j ' IPRRRER P R 's

Tube and. Broad. : , e I S |

- Ligament - 10.03 = === 8.57 ~-= 10.03 = --- .0
Prostate B YOV A 7-+:,17L8& E -f-"21;12",'_e-—']uf26a.ﬂ e——
Testis .78 em= 83 === L1 === 300 =me

Kidney ~  4.40 2,15 3.86 1.99 460 3.19 6 11 -

. Bladder & Other - | ' | R R .
Urinary Organs ,9.68v1 2.91 - 6.78 2.39 9.68 - 3.27 . 0 . 4

‘ Melanomaof Skin 1.59  1.11  1.65  1.11 2.29  1.72 19 21
Neoplasmdf Skin 1.28 .62 1.51 .71 3.15 1.k 33 23
- Neoplasm of Eye .22 .21 .23 .19 .34 .28 26 13
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R No. of States
‘. " Upper Decile With Mortality

~ Mortality Rate/lo0,0oo; : Rate: All Rate Higher °
Body . Site ’ N, J. Ui, S, _States ~~ ~ Than N. J.

M F M__ ¥ M F M F

Neoplasm of Braih
& Other Parts of

‘Nervous System 4.54 3.06 Lob2 2,91 5.40 3.8% 16 14
" Neoplasm of o Lo _ '
Thyroid .48 .81 .43 .69 .67 .88 . 5 = 2
Neoplasm of Other LT e , I '
Endocrine Glands .33 .26 .31 .20 .59 .36 10 3
Neoplasm of Bonel.58 - .91  1.35 .85 1.63 1.21 6 13
Neoplasm of Con- ' .
nective Tissue .63 45 .65 .48 .84k .62 20 27
Hodgkin's Dise ' o . -
ease 2,41 1.58  2.29 1.32 3.00 1l.89 13 7
Lymphosarcoma & ” ' o
Reticulosarcoma, ' ‘ ‘ ‘
Other Lymphomas 4.93 3.16 L.89 3.25 5.48 3.66 14 ‘ 22
Multiple Myelo- . - | g
na - 1.59 1.24 1.76 1.24 . 2.35 1.69 38 21
Leukemia & - v
Aleukemia 8.74 5.73. 8.81 5.74 10.00 6.58 22 21

A1l Cancers 205.01 147.92 174.04130.10 178.06 136.32 = 0 1

Cancer and the Environment _
. New Jersey Department of Environmental Protection
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[ CARCINOGEN Any dlscussion of the cause of cancer must 1nc1ude

fagreement on the word "carc1nogen" 51nce 1t 1s used repeatedly in

: 11terature on the substanoe. Dr.,Martln Zanna,_Actlng,Dlrector,’
Chronic‘Disease Services;.New Jersey Department'oflﬂeaith ’gave
- the Comm1551on a simple worklng deflnltlon at the beptember 10th
‘hearlng | |

"A car01nogen by deflnltlon 1s a. cancer-cauSLng

agent" he testlfled.-

to
The Comm1551on has tended/
throughout 1ts own dlscu351ons and in the preparatlon of 1ts

leglslatlve proposals

ENVIRONMENTAL CANCER 1he entlre thrust of these Comm1331on hears

*1ngs ‘has been dlrected coward what is loosely termed "env1ronmen—
tal"‘cancer, the onset of cancer resultlng from some exposure to
our env1ronment Thls can involve 1nvoluntary exposure, as in
+he case of contamlnated alr' or self—lnfllcted etposure, as in
the case of 01garette smoklng. In elther case, we are referrlng'
to “manmade" cancer, and since it. 1s "manmade", it could presum—
ably;be_prevented Many of those testlfylng before the Commls—
sion enlarged on. thls ‘point. Dr. Glen Paulson , A531stant Com-
'm1531oner for Sc1ence, New Jersey Department of Env1ronmenta1
/Protectlon testlfled on Seotember 10th, 1976 as follows.,

"I think we have to keep in mind that 90 per cent :
or 75 per cent, it depends on what authority you -
go to, of all cancers being environmentally re-
lated, is based on the use of environment in'the -

‘-way that we use it in DEP, “to include everythlng
We con51der that env1ronmenta1 carc1nogens are
derlved.from exposure to cigarette smoke, to Qood
agents, to stand pollution exposures in the air, |

—

stay w1th that 31mple deflnltlon -

®
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water solid waste, and the llke: to. personal hab- ”
its, life style, dietary matters'and the 1like.

So it is a very, very broad concept of environ-

ment that lies behind that designation." = -

The remaining types of cancer, other than those "environ-
mentally induced" are, agaln in Dr. ‘Paulson's words due to

"genetlc factors beyond the control of the human
individual or society, for that matter, and pos-
sibly viruses."

Dr. Joanne Flnley, Commissioner of Health, New Jersey
Department of Health, added to this picture of'environmentally )
induced cancer when she told the Commission:

"Numerous experts in the field of cancer have
estimated that greater than 80% of céncer is
caused by environmental factors. No one
knows at this point whether those environmen-

'~ tal factors are only in the working place, or
in the home, or in the air we.breathe.“

IDENTIFICATION OF CARCINOGENS:

Havihg established that as much as 80% of all cancer in
New Jefsey, and ic the nation, is "environmental', and that the
cause 1is generally believed to be cancer-causing substances known
as carcinogens, the'Commission inquired of witnesses whether,thesé
carcinogens could be identified. In summary, the answer to that
specific question would seem to be that while there is general
agreement as to tﬁe eXistence_of carcinogenic materials throughout

our environment, there is considerable uncertainty as to just

|which materials meet the definition.

~ Returning to the testimony of Dr. Martin Zanna, we get an

indication as to the complexity of the_problem:




"There are many suspected chemlcal carclnogens for
-which we have 1nsufflclent ev1dence to be cer-

tain that they 1ndeed cause cancer.: NIOSH, the

‘Natlonal Instltute of Occupatlonal Safety and

'Health has publlshed a list of over 12,000 tox1c“
_msubstances, many of which are felt to be. poten—

f’tlally capable of inducing cancer."

 26.

To further compllcate the problem, Dr. Aanna p01nted out

"there are over 500 new chemlcals 1ntroduced 1nto

1ndustry yearly "

However, as the Commission learned while the evidence

agalnst many of the suspected chemlcals must be con51dered "in-

sufficient”" to- currently label them as carc1nogenlc, there. are

| sixteen substances on whlch almost all experts agree:

13,

Concernihg\the seeming agreement on the cancer inducing prop+

& Asbestos

Vinyl Chloride
4-Nitrobiphenyl
Alpha Naphthylamlne

. 4-Methylene bis (2~ Chloroanlllne)
"Methyl Chloromethyl_hther
. 3, 3-Dichlorobenzidine

Bis-chloromethyl Ether :
Beta Naphythylamlne

.fBen21d1ne
fh-Amlnodlchenyl

Ethylenelmlne

- Beta Propiolactone
.>2-Acetylam1nofluorene
.A-Dlmethylamlnoszobenzene
N-Nitrosodimethylamine

erties of the substances named above,‘it should be noted these

|lmaterials have been called carcinogens by the National Institute

of Occupational'sefety end Health; and_moSt were prc?ided'to the -

.

C

"
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Commission in a letter dated September 8, 1976 from Dr. Joanne 7

Finley in direct response to a Commission quiry on the subject;
and Were - also cited by Dr. Zanna and others duriﬁg their
testimony. In falrness, 1t should be mentioned that witnesses
:-before the Comm1531on appeared to: prefer the term "potent1a1
Gcar01nogens” even whlle speaking of materlals on this list, but
ev1dence presented indicated that‘the fourteen_chemicalsa(Nos. 3
thrd 16)-were’not named without due consideration. Commissioner
 Finley explained the background of this 1ist,of chemicals, as |

- follows:

"The National Institute of Occupatlonal Safety ‘and
Health (NIOSH) has produced a rather limited list

of 14 chemical substances for which there is

enough evidence of potential carcinogenesis for

OSHA to set standards coverlng ‘the necessary and
requlred protectlon of workers and the occupatlon- .
al environment. NIOSH is an arm of the Department
of Health, Education and Welfare, administratively
within the Center for Disease Control. Its re-
sponsibility under the Occupational Safety and Health
Act is, among other things, to use expert input

to sift data on chemical and other toxic substances.
Where the evidence of human hazard meets accept-

able scientific criteria, NIOSH proposes standards
for the protection of those etposed to these sub-
stances. The emphasis of protectlon is on workers
because their exposure is the most intense, and of
the longest duration. In the case of cancer, ani-
mal and epidemiologic research proves the degree

and duration of exposure to be of major importance

in the likelihood of developing cancer."

The most recent development in the compilation of carcino-

gens by name was the release to the public Qf a memorandum from
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”ffComm1551oner Bardln of the Department of Env1ronmental Protectlon‘
' to Governor Byrne in whlch the - Commlss1oner llsted approxlmately
’elghty (80) car01nogen1c substances. In submlttlng 1ts report
to the Governor, the Department 1ndlcated 1t had used the follow—
| ing crlterla. : o
 "The substance must be known to‘cause’canoer in

 humans or 1aboratory animals, and it must be

~either w1dely used or hlghly potent "

Because»of‘lts potential as a basis for future-legislative
action 1n New Jersey, that report has been entered 1n 1ts entlre-L‘

_ty 1nto the Comm1551on S records

CANCER 'INDUSTRY RELATFD' Testimony before“the'Commission7wou1d;

have seemed to 1ndlcate that exposure to all aspects of our en- :
v.v1ronment, 1nclud1ng personal hablts, 01garette smoklng, dlet .

- can be-respon51ble for cancer. The Comm1331on has no intentlon
of dismisSing anybof theseﬁ}actors llghtly and will concentrate
on-these when its hearings resume. However,'the initial publi-
Citp and reports from'the Environmental;ProtectionrAgency in
Washington, which were widelyjcirculated in New Jersey, tended to“
empha51ze the carolnogens emitted 1nto the alr from lndustrlal
»sources and accordlngly, the Commissgion also concentrated on
thls part cf the problem durlng 1ts 1n1t1al hearlngs. Is indus-
try and New Jersey' s p031t10n as a leadlng 51te for manufacturlng
respon51ble for env1ronmenta1 cancer9 _Itels,the Commlsslon s

4 £firm conviction that no reasonable person;can deny the fact that
car01nogenlc contamlnatlon of our alr is a contrlbutlng factor t0'

the onset'of cancer._ The maln argument ls the questlon of" degree.v
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It is, or course, quite possible that food additives may be more

dangerous than;air pollution; or that a combination such as cig-
arette smokingkgg§3exposure to-asbestos,may greatly increase the
incidence ofncancer; In fact, there has been enough specific
evidence concetning ‘the synergistic effects to'COnvincelthe‘Com—
 mission ~ this mavaell pose_the'single most potent threat to
our citizens. However, this cannot be used to dismiss the fact
that industrial pollution is a factor,‘and it was to this area of
concern the Commission directed its first hearings. |
The Comm1s51on, hav1nfr entered into its record tne report
| oi Dr. Joanne blnley, Comm1s51oner, Department of Health "Con-
trolllng Cancer in New Jersey”, noted in thls regard the follow~
ing statements‘l” | |

"New Jersey has the highest overall mortallty rate
for cancer in the United States. At the same
~time, New Jersey has one of the,greatest concen-
trations of chemical plants in the world. One
chemical, vinyl chloride (a known cause of angio-
sarcoma of the liver), is manufactured in 58
plants in the U. S., five of which are in New Jer-
sey. It is a plausible, although, as yet, an
unproven cne, that a part of the very high cancer

“mortality in New‘Jvrsey may be related to environ-
mental factors and, spec1flcally, the occupatlonal
environment."

It was also noted by the Commission that the Department of
Environmental Protection's recent report on possible carcinogens
frequently tied these substances into*industrial usage. The in-
troduction to that report would seem to 1ndlcate the pos51b1e
presence ln‘our‘env1ronment of the named carc1nogens-

"These chemicals, compiled in this document, will be the
basis for a survey of the use of these carc1nogens and

for future environmental monltorlng act1v1t1es "
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The report also 1ndlcates the llst was
“llmlted to those that may result in non—occupa—»‘

 tional env1ronmenta1 exposure and that are used
or produced by industrlal facllltles "

'_jhven more definlte is a statement in Cancer and the Environd
ment prepared by Commlssioner Bardin of the Department of
fEnvironmental Protectlon and submltted to Governor Byrne, which
| reads: | | | L

_"We'cannot‘precisely estimate, for New Jersey or
for the nation, the extent to which observed can-
~cer-rates and changes in those rates are,cauSed_":
»byjchémicals;'“Somelcancer undoubtedly arises from
‘natural sources, such as cosmic or solar radiation.
Our best judgment is that this is a small fraction.
‘However, there are many examples of cancer directly
traceable'to industrial or other human activities
‘,that involve chemical or other cancer—producing
‘agents." ' ’

- Possibly moSt;persuaSive to the“CommiSSlon}are'statements
contained in*"Fact Sheet: Atlas of Cancer Mbrtality.for U. S.
Countles. 1950 1969"; prepared by the U. S. Department of Health
Educatlon and Welfare, which accompanled the release of the |
Natlonal Cancer Instltute s “Atlas of Cancer."  In that "Fact
Sheet" the following statements are made:

' WNCI scientists believe the Atlas prov1des clues
to occupational and other environmental factors
that contrlbute to cancer causation.... .

"High rates in the Northeast for cancers of the
esaphogus, larynx, mouth and throat, and blad—"
. der were limited to males, suggestlng the “influ-
ence of occupatlonal factors.... ; o
"In a correlatlon study, the NCI 501entlsts 1dent1—"

fied high rates of cancers of the lung, . liver and
" bladder in countles w1th 51gn1flcant employments'

in the'chemlcal industry....
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"It is nearly certain, the NCI SCientists believe,
that industrial exposures have produced the
strlking geographlc concentratlons of bladder
» ~cancer deaths in: males in the East.
- "The NCI 501entlsts also found above-average
- lung cancer death rates 1n countles where a 51g-
5n1ficant percentage of the work force is engaged
" in smelting ‘and refining copper, lead and ‘zinc - -
.ores. Arsenlc, a known human cancer—producing
gent is an airborne byproduct of the smelting
operations for these ores."

While the CommlsSLOn also noted the NCI's statements 01ting )
the 1nf1uence of other enV1ronmental factors such as diet and
"01garette smoklng, as well as the ex1stence of sex and ethnlc
- patterns, members were 1mpressed by the data 1ndlcat1ng that 1n-’
dustrial exposure, whlle certalnly not the" only cause, is a con-
trlbutlng factor 1n many forms of cancer o ‘,\ »

Lhrls A. Hansen, Jr., Vlce Chalrman,vChemlcal Industry
Council of New Jersey, testlfled before. the Comm1851on on Octo-
~ber lst 1976 and, 1n falrness, the Comm1531on 1nv1tes a reading
of hls complete remarks contalned in the transcrlpt of sald hear—
ing. However, the Comm1s51on finds Mr. Hansen s contentlon that
"the number of cancers caused-by.chem;cal manufacturing 1s'very
_small“ to be less than persuasive.V'The'Commission“wasbimpressed
/w1th other aspects of Mr. Hansen s testlmony, spec1flcally, the :
statement that presumably if the 1ndustry could be conv1nced
it was playlng a role in creatlng the problem,‘lt;would "act

aggressively and v1gorously to ellmlnate" same.‘

PRJVUNTION OF ENVIRONMENTAL CANCER The Comm1551on belleves the

I

answer to,thlsrkey question is inherent in the;deflnltlon of en-

vironmental cancer itself. If, by "environmental cancer", we
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we mean cancer'which is induced by some environmental factor,
i.e., factors "out81de" the human body 1tself then it would seem
self-ev1dent that -such cancer. could be prevented by remov1ng
those env1ronmenta1 factors. However, the solutlon, while simply‘
stated, is 'by no means one whlch can_be simply 1mplemented, The
first phase of,theicommission‘hearings hasiconcentratedlon'such
environmental factors as those produced by industry. However,
|| many other factors within the controlzof the individual are also
~involved, and these inclnde diet, lack of exercise and such per-
‘,sonal habits as drinking and smokln There seems to be littie
.doubt that such factors not only contribute to the development of
~cancer, but these‘factors may have,a synerglstic effect° that-ls,l
when comblned with other factors such as 1ndustr1al carCinogens,
they tend to drastically 1ncrease the rate of cancer onset

It should be emphasized here that at this point, the Commis-
.sion is considering evidence concerning‘the prevention of environ-
mental cancer rather than its cure. As Dr, Lew Corielle; Chairman
of the Research Committee, Cancer Institute of New Jersey, points
out in his paper "Cancer and Cancer Research in New Jersey" it
1s quite likely that someday research w111 uncover a cure or even
| a va001ne to prevent cancer. Dr. Corlell wrltes.

"Advancement of knowledge through sc1ent1fic re- f
search has amply demonstrated that it is the -
most efficient process yet devised by man for
solving problems as shown by itS'applications in
western culture" | |

The Commission wholeheartedly concurs With Dr. Corlell'
contention that New Jersey must do much more in the area of cancer
research however, at this p01nt in 1ts investigation, the

Commission has concentrated its consideration on the aspect
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of 1ndustrlal contamlnatlon, and there would Seem to be ample ev-
vldence, even lf of a 01rcumstant1al nature, to 1nd1cate ‘the elim-
ination of carc1nogens from the air can prevent the onset of some
f types of env1ronmental cancer. Actually, no w1tnesses appearlng

before the Comm1s51on dlsagreed w1th the ba31c promlse that en-

"’.vironmental cancer can be prevented. In fact the general bellef

lis that as much as BOA, or three out of every iour cases, of all
cancer could theoretlcally at least be prevented. »1

The maln area of dlsagreement evolves around whlch env1ron-
mental factors, or what comblnatlon thereof, lS the most dangerous
‘threat. , , | v
| : Senator Joseph L McGahn M D. , a member of the Commiss1on,
touched on the complex1ty of the problem when- he referred aLthe
hearlng of September 10th 1976 to.

"the genetic background" 1nvolved and "the dlfferlng
,1mmunologlca1 responses on ‘the part of individuals
.e.the 1nterdependence, if you will, and not only

that of an envxronmental factor plus...a virus, act-

1ng upon the nucleus, actually to throw the. program—

: mlng of that cell completely out of whack., ~And, in-
stead of hav1ng normal reproductive growth, you have
abnormal, wild growth, which is basically cancer,"

To tHis comment by Senator McGahn, Dr. Glenn Paulson, Assis-
tant Commissioner for Sc1ence, State Department of Env1ronmental
"Protectlon, replled. . }ll
"Dr. McGahn, we could not agree With you more. . We
are very much aware of the multl-factorlal approach

if you will, that probably results in cancer- ‘
‘causing agents."‘ ‘




-the ellmlnatlon of 1ndustr1ally produced car01nogens from the at- B

"tlons in related env1ronmental areas. -

3. |
In 1ts flndlng that env1ronmental cancer can be prevented by '

mosphere, the Comm1551on is well aware that it 1s currently
dlreotlng its autentlon to but one faoet of a many faceted prob-'y‘
lem. | | |
Ao However, we'must start somewhere, and the Comm1s31on 1ntends _

to iollow 1ts current proposals w1th s1mllarly detalled recommenda~

*

] g Respectfully submitted . .
SENATE COMMISSION on the INCIDENCE OF CANCER

~ Qobe . oo

n/ IN Chairman
/0 f /77,9.(’

022D AN, lce_ alrman

WRINPDONONT, 20847 7V -

BARRGAT, JARKER

| TRV, L UL
: A. WARESSA

.INDELL

* As to Senato ‘Wayne Dumont Jr., w1th the exceptlon of the
proposed Funding Act, whlch prov1des for an 1ncrease in the
State tax on 01garettes..
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Appoendix 1.

CONTROLLING CANCER
IN NEW JERSEY

Let’s Protect Our People

\
/

Brendan T. Byrne Joanne E. Finley, M.D., M. P H,
Governor Commissioner of Health






***‘********

“PREVENTION OF CANCER SHOULD NOW TAKE TWO DIRECTIONS:
AVOIDANCE OF‘EXPOSURE TO CARCINOGENS IN THE FUTURE AND
IMPROVED CARE OF PEOPLE IN HIGH-RISK GROUPS TO PREVENT

OTHERWISE INEVITABLE DISEASE.” 1

_**b*******"**
"AN EFFORT TO CURE CANCER AT THIS TIME MIGHT BE LIKE

TRYING TO LAND A MAN ON THE MOON WITHOUT KNOWING
HEwToN's LAWs OF MOTION,” 2 |

» * »* ‘*'*"*‘* # *M* *
“"UNTIL MORE FUNDAMENTAL KNOWLEDGE 1S ACHIEVED, CANCER

IS BEST VIEWED AS A PROBLEM OF DISEASE CONTROL AND
PREVENTION,"” 3

* 03 ¥ ¥ % ¥ # O ¥ ¥ #
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INTRODUCTION

: New Jersey -- the natlon s most densely populated state
and one of its most highly industrialized -- has taken on a
new distinction in recent years; the nation's most cancer-prone
state. ' .

Cancer has long been recognized as a nationwide and a
worldwide %;oblem, and statistics such as thOSe_highlighted
in Table 12X (see page '2) have alerted us to the growing
‘dangers and ever 1ncrea51ng incidences of certain types of
cancers. i ‘ :

New Jersey has the highest overall mortallty rate for
cancer in the United States. New Jersey's cancer rates for:
males, females, whites and non-whites alike are in excess of
the national rates (see Figure l). For certain specific
cancers, the mortality rates in New Jersey are strikingly.
high, particularly for cancer of the bladder, which has been
‘shown to be related to certain chemicals such as beta-naphthyla-
mine used in the manufacture of dyes and pesticides. :

At the same time, New Jersey has one of the greatest con-
centrations of chemical. plants in the world. One chemical,
vinyl chloride (a known cause of angiosarcoma of the liver), is manu-
factured in 58 plants in ‘the U.S., five of which are in New Jersey.

It is a plausible hypothesis -- although, as yet, an
unproven one -- that a part of the very high cancer mortality
in New ‘Jersey may be related to environmental factors and,
specifically, the occupational environment (see Table 1).

The New Jersey Department of Health believes that in those
instances where a cause and effect relationship could be
empirically demonstrated between occupational environments
and cancer, preventive measures can be instituted that would
have a significant effect on the health of the publlc.
Sometimes cancer might be prevented altogether. Certalnly,
alarming death rates can be reduced. When a problem is of
this magnitude, a scientifically grounded, people-oriented
control program is imperative. This must use all the exper-
tise of involved and interested federal, state and local
agencies with the New Jersey Department of Health as the lead
agency. A discussion of such a Cancer Control Program follows.

BACKGROUND OF CANCER PROBLEM

New Jersey has among the highest rates of cancer mortallty

of any state in the nation. Mason and McKay> showed that

in the 20-year perlod 1950-1969, New Jersey led the nation in
cancer mortallty for white males, with a death rate of 205.01
per 100000 population, compared to a national rate of 174.04.
For white females, the New Jersey mortality rate of 147.92 was
exceeded by only one other state, and compares to a national
rate of 130.10. For non-white cancer mortality, New Jersey

|
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TABLE 1:

The Most Common C ancers

Change in l‘ncldence

5-Year Survival Rate*

‘New Cases Deaths
Site 1976 (est.) 1976 (est.) . -Over Past 25. Years - (Al Stages) - Localized**
©23.000 114,000 —62% . S 13% 41%

Stomach
: ~ Mortality ‘rate has declined 40 percent over the past
‘twenty-five years, for reasons unknown. High-risk
groups: native Japanese:. persons with close relatives

who have had the disease: frequent consumers of -

smoked fish or-meat, pickled vegetables, dried salted
fish:. some association with type A blood group.
Symptoms: chronic indigestion.

99.000 46,000
Occurs more frequently in urban and developed countries.
Suspected dietary influence. High risk groups: persons
having ulcerative colitis-for more than ten-years, or with
close relative- having such genetically influenced condi-

Colon-rectum

_30“
* tions as familial polyposis. For earliest possible detection,
digital ‘'exam and- proctoscopy should be included in

44% - : 71%

routine checkups, especially with persons over forty.
Symptoms: change in ‘bowel habjts. rectal bleeding.

- Pancreas 22.000 20,000

“blacks: High<risk groups: cigarette smokers: diabetics, es-

) +22% 1% - . 5%
Seen most often in men fifty-five and older, particularly in .

pancreatitis. - Is. extremely difficult - to..cure because

- symptoms are not manifest ‘until disease has already

‘pecially - women: ‘professional  chemists ‘and chemical - metastasized. Symptoms: pain in_ abdomen and back,
workers: -persons with close rclauves who have had = weight loss, some jaundice.
Lung 93.000 84.000 +1 29% : 9% 33%

Leading cause of cancer deaths among men: sharply rising
‘mortality rate in women. Possibly. 80 percent of lung
- cancer would be prevented if cigarette smoking were
stopped. (Smokers also run a higher risk of getting cancer

of the larynx,-oral cavity, bladder, and pancreas.) Early
detection: chest X ray, sputum exam, especially for men
over forty-five who smoke. Symp!oms persistent cough
lingering respiratory discomfort.

Breast, 88.000 33.000
femaleleadlng cause of cancer deaths in women. High-risk
groups: women over. age thirty-five, especially whites;
women who have never had a child or who bore first child
after age thirty: women with a mother. sister, or aunt
who has ‘had the disease. women with early menarche

+4%

64% 84%

and/or late menopause. Cancer in one breast increases
risk for other breast. Best detection: regular: self-ex-
amination, annual checkup.- Symptoms: lump or
thickening in breast.

Uterus . 47,000*** .. 11,000
. Mortality rate has declined 65 percent during the past

- forty years probably because of wider use of Pap test.
Possibly: associated ‘with- early and/or frequent sexual

. activity. High risk: women who had first child at an early

age: seen more frequently in American blacks. Effect of

—37%

64% - 81%
birth-control devnces is unknown. Early detection: post-
menopausal women with abnormal bleeding should get
exam;.every woman should have an annual pelvic exam
with Pap test. Symptoms: unusual bleeding or discharge.

17.000 11,000
Mortality rate is. down slightly over the past twenty-five
vears. Most common between ages 65-69; infrequent

Ovary

—-=10% ) )
under 35. High-risk groups: women with close relatives
who have had the disease. Symptoms: irregular menses.

32% 76%

Prostate 56.000 19,000
- Rare in men under fifty; uncommon in Orientals, Indians,
Mexicans. and Filipinos. Familial risk. For early detec-

 +23% 56%
tion. checkup should include urinalysis and palpation.
Symptoms: urinary difficulty, bleeding, discharge.

68%

30,000 . 10,000 .
Over the past twenty-five years, incidence rate has in-
“creased 21 percent for men and decreased 26 percent for
women. Strong association with industrial. carcinogens.

Bladder

+7%

61% ) 72%
High risk groups: industrial chemical workers; cigarette
smokers. Early diagnosis is by means of urinalysis.
Symptoms: urinary difficulty, bleeding.

“* Adjusted for normal life expectancy. :
**Localized refers to cancers caughl before metastasis occurs.

*** Does not-include carcinomas in situ (cervical cancer); which would add 40,000 cases to the figure.:
Numerical data based on figures published by the American Cancer Society. Leukemias (21,000 new cases) and lymphomas (30,000) omitted.
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FIGURE 1: ‘RATES OF CANCER IN NEW JERSEY
‘ Co .7 . AND U. S..BY RACE AND SEX ~ "~
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ranks fifth among the states (excluding the District of
Columbia) for both males and females, with rates of 230.33
and 163.41 respectively, compared to national morality rates
of 184.28 and 139.18. Mason, et al® showed that almost every
county in New Jersey has overall cancer mortallty in the top
dec1le for both white males and females.

_ The relative ratio of New Jersey cancer rates by county
as compared to the national rate, by sex and race, is ex-
hibited in Table 2 and Figures 2-5 on the following pages.
As can be seen, most cancer death rates in New Jersey are
greater than the national average. These data are presented
graphically for race and sex, as well as for specific cancer
sites in Figures 6-15 (See Appendix I) and tabulated in
tables 3-10 (See Appendix II). If the bar goes farther to
the right than the ratio of 1, it shows that the New Jersey
rate exceeds the national average. These data by county and
cancer sites are not presented for non-whltes, because some
of the numbers are too small to make the compariscn statisti-
cally valid. However, where the data ‘can be compared they
suggest that the same problems exist for non-whltes in New

- Jersey.

o

Bladder and lower urinary tract (Figure 6 Appendix I)

. .This is perhaps the most striking example of
a high specific cancer mortality rate in New Jersey.
Mason and McKay showed an adjusted white male rate
of 9.68, giving New Jersey the highest mortality

‘rate in the nation, far in excess of the national

rate of 6.78. While the rate for white females is
high in New Jersey, it is not nearly as striking as
the male rate, with New Jersey ranking twelfth among
the states (5.94 compared to a national rate of
5.05). Such sex-related information suggests the
possibility of an occupational relationship among
males. Among non-whites, New Jersey shows a death
rate for bladder cancer that is fifth and sixth
among the states for males and females respectively.

County data are even more striking. Mason et
al noted that 18 of the 21 counties in New Jersey
have white male bladder cancer mortality rates in
the highest decile of all United States counties.
The rate for Salem County (16.1l) is the top of all
United States counties with a population of over
10,000, and far exceeds the national rate of 6.8.
Twenty-five percent of the male labor force of Salem
County is employed in the chemical industry. While
the Salem County rate 1s suspected of being related
to a single large chemical plant, there is obviously
a higher risk of bladder cancer in many parts of
New Jersey deserving of investigation.




Table 2

Ratlos of New Jersey County Mortallty Rates to the
*Unlted States Mortallty Rate. All Mallgnant Neoplasms - 1950 1969

‘ White".Nonwhite i;f White V’LNonWhiteﬂf '
_Males ~ Males - Females ~Females

New Jersey  1.18  1.25 1,14  1.17

. Atlantic County 1.12  1.19 1.12  1.08

Bergen County 1.16  1.53  1.14 1.38

Burllngton County,tril.08¢k :11,17 S f: 1;08*.‘ l.bl

. Camden County ' 1.18 ~,l.24‘ B ,t 1.14' ‘ 'l,27f'

Cape May County - 1.12  1.00 . o 1l.10 f '”lt27'

Cumberland County  1.04  0.85 '~ 1.08 _ 1.04

Essex County - }l:g4u,ﬂigl,l9; i ﬂ'«ul;lg' >f'1,11‘

Gloucester County  '1.10  0.99 1.09 1.05

Hudson County ~ 1.33  1.57  1.18 1.42

Hunterdon County 1.01 1.1 1.10 _ 2.18

Mercer County ©1.18 1.10 ' 1.12_: 1.08

Middlesex County 1.27  1.51 ©1.15 . 1.50

Monmouth County 1.14 1.22 0 1.13 0.97

Morris County 1.03 1.35  1.04 1.22 .

Ocean County 1.07  1.44 _1.05 1.66

Passaic County o 1.200  1.47 1.14 1.31

salem County 1.07 - 1.26 1.13 1.16

Somerset'County ;i,OS - 1.23 . 1.04 1.64

Sussex County 1.04. " 4.96 1.08 3.34
Union County R }1.I7Lﬁv 1.27  1.17 0 1.19

Warren County  1.09 1.49 1.14  1.35



FIGURE 2: RATIOS OF NEW JERSEY COUNTY MORTALITY RATES TO THE
| U.S. MORTALITY RATE: ALL MALIGNANT NEOPLASMS 1950 - 1969
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FIGURE 3 RATIOS OF NEW JERSEY COUNTY MORTALITY RATES TO THE
U S. MORTALITY RATE ALL MALIGNANT NEOPLASMS 1950 1969
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FlGURE 4 RATlOS OF NEW JERSEY COUNTY MORTALITY RATES TO THE
' ~U. S MORTALITY RATE ALL MALIGNANT NEOPLASMS 1950 1969
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FIGURE 5: RATIOS OF NEW JERSEY COUNTY MORTALITY RATESTOTHE . |
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3)

4)

' Gastr01ntest1nal tract and a55001ated organs
(Flgures 7-13 Appendix I)

The cancer mortallty for almost all of the

“gastrointestinal tract and associated organs is

exceedingly high in New Jersey. For cancer of
the esophagus, New Jersey ranks fourth and fifth
among the states for white male and female rates

respectively; for stomach cancer, New Jersey is

third and fourth among the states for white males
and females; for large intestine; except rectum,
New Jersey is second and first for white males and
females. The rates for non-whites are not as
striking, but are still high, particularly for
cancer of the rectum, where the non-white female
rate for New Jersey is highest in the country.

New Jersey also shows particularly high death
rates among some groups for cancers of the liver,,
tiliary tract and pancreas. The State is fourth in
the nation in white male liver and blllary passage
cancer mortality; fourth in the nation in white
male pancreas cancer mortality; and third in the
nation in white female cancer mortality.

Respiratory tract (Figure 14 & 15 Appendix I)

In both the upper and lower respiratory
tract, New Jersey has high cancer mortality. 1In
cancers of the tongue, mouth and oral pharynx, ‘
New Jersey ranks sixth for both white and non-white
males. Similarly, high rates are seen for laryngeal
cancer in males, where llew Jersey ranks fifth and
third for white and non-white males respectively.
For nasopharynx, New Jersey is seventh for white
males and fourth in rank for white females.

Mortality in New Jersey for cancer of the
trachea, bronchus and lung, is high "across the
board." New Jersey ranks third for white males,
fifth for non-white males, fourth for white females
and sixth for non-white females.  In county pro-
files, while almost all New Jersey counties have high
white male mortality rates, it 1s particularly
striking 1n the more industrial northern portion
of New Jersey, 1in counties such as Passaic, Bergen,
Essex and Hudson.

Breast (Table 7 Appendix II)

New Jersey has particularly high rates for
breast cancer, both male and female. In all

10
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race-sex categories, New Jersey ranks third

among the states for breast cancer mortality,
except for non-white females, where New Jersey

is fourth. The high rate of breast cancer in
females is especially marked in counties near the
cities of New York and Phlladelpﬁla.

Other Cancer

, Relatlvely high mortality is present in New
Jersey for uterine cancer, excluding the cervix

‘uteri, where New Jersey ranks third among white

females, and for the ovary,’fallopian tube and broad
ligament cancer, where the State is first for white
females and fifth for non-white females.

New Jersey also has high cancer mortality for
some categories of endocrine cancers. In thyroid
cancers among whites, the State is sixth and third
for males and females respectlvely For other
endocrine glands, the State is fourth for white
females. New Jersey also has a high relative mor-
tallty for neoplasms of bone in non-whites, ranking
third and second for males and’ females respectively.
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'CANCER CONTROL

From the long range . p01nt of view, the most effectlve.
method of cancer control is prevention. This is. best accom-
plished by 1dent1fy1nq the causes of cancer -and curtailing
their presence in the environment. In today's state of
knowledge, several factors have been thought to be causative
of cancer, some of which may be interrelated. These include
genetic factors,; viruses and environmental factors.u.It is :
now believed that environmental factors play a much larger -
role in causing cancer than was previously thought.

Preventive aspects of cancer control can be divided into
two areas; namely, 1) collecting evidence of what causes
cancer; .and 2) controlling known or suspected cancer causes.

The collection of evidence, supported by scientific
findings, will neécessarily require a multi-faceted approach.
On the one hand, compounds with known cancer causing effects
must be located in our personal environments (high-risk areas
must be identified). On the other hand, rates of cancers must
be defined. We must know in whom, where ‘and. when cancers of
‘various sites of the body occur (development of a cancer reg-
istry). From the basic data, it is p0531b1e to scientifically
‘"zero-in" on why cancer rates are high in certain groups and
- not in others. The working hypotheses can be tested (epidemio-
logical 1nvestlgatlon) Armed with this new knowledge of the
causes of cancer, programs of preventlon, control and protectlon
‘can be designed.

1. Cancer Registry

One of the hlghest prlorlty needs in New Jersey at

the moment is a simple cancer registry. This is basic to
“all the information qatherlng systems that will be needed.
There is no method now in use to determine the occurrence
~0f cancer in New Jersey The only method we have of any
knowledge of cancer in New Jersey is mortality data. This
is insufficient for the development of adequate data.

A reglstry of the occurrence of cancer, in specific pop-
ulations is need

' As an example, the State Health Department at present
is involved in the study of bladder cancer through a grant
from the National Cancer Institute. Cases for the study
are based on the only registry we now have available -- the
death certificate registry. Since the causal exposure may
have occurred two decades prior to the diagnosis of the
cancer, it is obvious that interviewing live patients
available through an incidence cancer registry would be much.
more valuable and productive than the minimal data available
on a death certlflcate.

12



"Thebdata:generated by a cancer registry will be most

- valuable in at least two instances. First, major varia-
- tions in rates of cancer may be pinpointed. This informa-
- tion will generate hypotheses that can-be tested. Secondly,.
' an increased rate of disease in a particular location such

as near - an industry, in a particular work setting, or in the
delivery pattern of a water supply; should trigger a search

 for carcinogens in the environment by the Department of.
" Environmental Protection. If partlcular industries display

a. pattern of cancer higher than that in populations nearby,
a whole armanentarium of occupatlonal health expertlse should
be set in motlon.g . : :

The Publlc Health Counc11 has the power to make cancerva
reportable disease. - They are prepared to do so. But: 51mply

- to make cancer a reportable disease without the resources to
- effectively use the data that would be generated by this

reporting system would be of little value. What is obviously

' necessary 1s the establlshment of a system of data utlllza-

tlon.

It is: antlclpated that reportlng of cancer from dlagnostlc

E laboratorles will be a wholly adequate method for New Jersey.
- Almost every cancer is diagnosed, at some point, in a laboratory.
~In the climate of laboratory reporting that has already been

generated in New Jersey, it is estimated that 95 percent of the
cancers could reach the registry by this route alone. The

- addition of other methods of reporting would get the last
- 5 percent, but would!so:greatly add to the cost of reglstry

that 1t would not be cost effectlve.

The data from the reglstry would be avallable to State
and other quallfled investigators. Methodology will have to

be established to insure confidentiality for individuals, and

at the same tlme prOV1de necessary data for proper 1nvest1qa-
tlon. .

The cancer reglstry is necessary . to prov1de the correla—
tions between the occurrence of' cancer cases and possible
environmental factors. It is also necessary for proper evalua-
tion of cancer treatment and prevention measures that are
currently in progress, or will be initiated in the future.

'The question to be answered is: "has the incidence of a
_particular cancer decreased with the institution of early

detection, adequate treatment and follow-up programs for
that partlcular cancer'> - :

-Epldemlologlc Investlgatlons

The New Jersey State Department of Health is in a
position to lead other interested state and federal agencies
in investigating possible environmental relationships to
high cancer mortality. in our state, and to institute appro-
priate preventive measures and controls. This Department

13



has demonstrated over the years an expertlse in epldemlology -
the "detective work" of public health -- that has become .
natlonally known and respected. . ,

The current example of this. abllltV is the 1dent1flcat10n
by the‘New,Jersey Department of Health of the "Swine" influenza :
outbreak at Fort Dix;. but other examples in the infectious ‘ -
disease field -- in hepatitis and in virus disease spread by
mosquitoes —-- are ‘abundant. In the noninfectious disease area,
- investigations into relatlonshlps of phenothiazines to encephal-
opathies and. possible adverse effects on human health of pesti-

- cides have been conducted

Slnce the expertlse requlred for cancer’ epldemlology is
'essentlally the same as that which we have already demonstrated
‘in studylng infectious and noninfectious diseases, this Depart-
.ment is confldent that it can expand into thls new area 1f
adequate resources are prov1ded : v :

The State Department of Health has custody of “or direct
‘access to, vital records and hospital and laboratory'reports
" that are critical to good epidemiologic research. - In addition,
we have developed a close relationship with hospltals allowing -
_rev1ew of necessary’ records,“and reportlng, that has allowed
epidemiologic investigations throughout the State. ' The Depart-
ment also has regulatory authority over: hospltals and labora- '
torles to assure access to data.-v&\; : :

o

Thus, we" are unlquely quallfled, competant and able to
»1nvest1gate the problem of Cancer in New Jersey

Epldemlology is the: study of the occurrence, dlstrlbutlon
and cause(s) of disease. With the information gained through
’the reglstry,‘epldemlologlcal 1nvest1qat10n may begln.‘

TWo areas of 1nvestlgat10n are 1ndlcated 1) the study of
distribution of ‘the cancer and 2) the search for the causes of
the observed distribution. The first activity would describe
the type and site of cancer in terms of age, sex, race, residence,
occupation, family history, personal habits such as’ smoklng,
diet, cultural factors, nd would p01nt out varlatlons in the
dlstrlbutlon. ‘ S ! , R ‘ -

The second area would attempt to explaln why the distri-
bution is different in one population group than in another.
Hypotheses will be developed as to potential cause and statis-
tical methods utlllzed to test the 51gn1f1cance of these hypo-
theses.‘ : o :

These types of 1nvest1gatlons and 1nformat10n prov1de
the sc1ent1f1c basis for. measurps to control cancer.
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5has probable or proven human carcinogens by HEW's National . BT
~Institute of Occupational Safety and Health (NIOSH). The g v

“In other words these studles allow us to - plnp01nt the

,1at—rlsk populatlon and env1ronment, and to 1nst1tute indicated -
. controls. . ‘ o .

- Identlflcatlon of- ngh Rlsk Areas

Fourteen chemlcal agents have already been recognlzed N

chemicals and the1r uses are tabulated 1n Table ll on the
follow1ng page. - | : . .

" We do not now . know what quantltles of these known

carcinogens are manufactured, used, or 1mported into the

state. We do not know what plants use ‘them, manufacture
them, or produce them as ‘by-products of some process. We

know nothing of the 1dent1ty, or numbers of workers who come

in contact with them, nor of the levels to which they are

exposed. We do not have the necessary knowledqe of the

industrial- screenlng and ‘medical” serv1ces available to the»-i
workers ‘exposed to. these substance, or the protectlons
offered them. We have 11ttle idea whether humans acquire

‘cancer from exposure to these substances by . repeated occupa-

tional contact, or:by. their release through- sewage, air, or

~other means, ‘including even transport by workers -cloth;ng }
‘ 1nto their households.v‘\, : AR

B These known 51gn1f1cant carc1noqens must be traced
through New Jersey. We must know how much is imported and

how much is producéd, who is exposed and what are the con-’

sequences of SUCh exposures.» .

Spec1f1c'knowledqe that carc1nogens are utlllzed in

a partlcular industry will suggest searchlng the cancer

registry for excess cases working in that industry. Fa1lure
to identify excess ‘cases will justlfy re-directing attention
to the next hlghest priority carcinogen. However, documenta-
tion of increased risk will mandate further ana1y51s such as
length of exposure, adequacy of customary protective devices,

" interactions with other cancer risks such as smoklng, etc. -

Suspicious flndlngs from the registry in'the environs of an
industry. us1ng a carc1nogen w1ll mandate a search for env1ron-

«'mental contamlnatlon

‘We view this . cataloglng as an on901ng process.; ‘As.
susp1c1ous agents are suggested, industries utilizing the
agent must be: catalogued by the Department of Labor and
Industry. Carcinogen-use cataloging by the Department of.
Labor and Industry will be a new endeavor. The law on. Wthh

‘this effort will be' based will have to be reviewed and the
. mechanism for its implementation will have to be developed.
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__TABLE 11: KNOWN (OR PROBABLE) CARCINOGENS AND THEIR USES

USES

. AGENT

4 Nltroblphenyl

'_Alpha Naphthylamlne

' 4,4-Methylene bis
(2 - chloroanlllne)

Methyl chloromethyl ether.:

3,34Dichlofébenziaiﬁé7"“
Bis-chloromethyl ether

"‘Beta'ﬁaphythylamine‘
Benzidiner
J4;Aminodiphenyly
ﬁthyleneimine.

,Beta‘PropiolaCtOne‘"'

2~ Acetjlamlnofluorene

4- Dlmethylamlnoazobenzene_

N—Nltrosodlmethylamlne

i Analytlcal standard

In manufacture of herbicides, ' "

- . dyestuffs, food colors and color

film, paint, plastics, rubber and

'Vpetroleum products.

" Curing agent for epoxy and other

v_polyurethane re51ns.

In manufacture of ion exchange

"fre51ns,btext11es, and drugs.

In manufacture of prlntlng inks,
dyes, plastlcs and crayons.

In. manufacture of 1on exchange s

R res1ns

In manufacture of dyes and pesticides,
in uhotography, and as a chemical
reagent.

o

In production of dyes, rubber and
plastlcs, printing ink, fire prooflng

.and 1n medlcal laboratories.

. As an’ ant10x1dant in rubber manufacture

and as an intermediate chemlcal in
dye productlon

'In paper and textlle industries in

fuel.

herbicides, re51ns, drugs, and jet

In_plastic‘manufacture.

Potentially as a herbicide

'As a dye.

synthesis of rocket fuel.

As an 1ndustr1al solvent and in

—y
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‘ The reglstrv, therefore, will be used to evaluate ‘the
“extent of the potential problem: created by industrial use of
carcinogens. 'Most carcinogens will be adequately contained,
but when rates generated by the registry 'suggest, and epidemio-
‘logical studies confirm that the carcinogen is actually respon-
- sible for cases in a specific locale, controls will have to be
instituted to limit the exposure. The laws necessary for such
“control act1v1t1es w1ll have to be reviewed, and supplemented
where necessary. ‘ ’

Thus, by homlng in on agents demonstrated to be actually
carc1nogen1c, in regions where the registry has identified
high cancer rates rather than sampllng hither and yon, from
the long list of potential carcinogens, we will both most
effectively expend our resources and protect the publlc s
“health. - - .

In summary then, based upon the epldemloloqlcal 1nvest1-
gations of the State Department of Health alluded to above,
certain environmental '‘and biological spec1mens will ‘be
obtained from "high-risk" areas and "at—rlsk" persons by the
Department of Environmental Protection and’ ‘the State’ Depart-
‘ment of Health respectively. The laboratory testing of - :
- these specimens will indicate ‘what partlcular chemicals are
polluting the environment, particularly in the work place,
and indicate that engineering techniques must be changed
to control and prevent the release of these materials, or
that known protective'measures must be vigorously employed.

The laboratory testing is an integral part of a meanlnq—
ful occupational health and safety program to insure the
well-being of our work force. Currently, due to Federal
malaise and historically due ‘to weak state leadershlp no
statewide program of occupatlonal health and safety exists.
Such a program should be re-established in the State Depart-
ment of Health, 1n1t1ally as part of our Cancer Control
Program. * ‘

The epldemlologlcal 1nvestlgatlons that plnp01nt the
areas to be studied by laboratory methods will lead to true
primary prevention;,; i.e. finding a population with a high
frequency of a particular cancer, identifying the deter—
minants of that cancer and instituting the necessary regula-
tions and controls to prevent the people from being exposed
to or coming in contact with the causal acgent.

17



4., Early Detection--Screehing‘

Certain cancers in the early stages are amenable

to mass or selected screenlng programs which are now

sometimes provided by various agencies at various times with-

out coordination. There should be a coordinated effort

led by the HNew Jersey Department of Health utilizing

the expertiSe‘of the Medical and Osteopathic Societies, .
‘American Cancer Society, local health departments,
‘hospital clinics, neighborhood and family health centers
and industrial medical programs to provide for early

identification of rectal cancer by rectal exam, cervical
cancer by pap smear, oral cancer by oral exam and breast
cancer through self examination,regular palpation and
possible thermography or mammography.

The Department will utilize and encourage those
screening techniques that have been found to be cost-
effective and technically sound in identifying potential

" cancers and will continually evaluate newly proposed
methods by limited clinical trials before embarking on
a mass screening technique. The Department, in essence,
will be involved in the evaluation of the effectiveness
of screening techniques, and then the encouragement to
the local agencies to utilize the effective methods,
rather than "jumping-on-the- bandwagon" for any newly
descrlbed procedure.

.The purpoSe,of any'screeningfprégram,is to intervene %
as early as possible in the course of disease. If we ’
look at the model7 below of the natural history of un-
treated disease in an individual and deal with cancer-
the disease in question--then we can see that during
the periods C-D (early physiologic changes) and D-E
(early symptoms), are the times when screening techniques
for cancer would be most effective i.e. before the
cancer has progressed too far. '

FIGURE 16: The Natural History of Untreated Disease

A B C | D E F G

Birth Exposure Precursory Early Frank, but Disabling Death
to Risk Physiologic Symptoms . not dis- Illness
: Changes abling ill- .
: : ness

«— : TIME — : 3>
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Several screenlng techniques: that are accepted and/or
'1n the developmental stages w1ll be dlscussed brlefly

Cytologlcal Screenlng

For a number of years the use of cytology (the
microscopic examination: of'body cells) has béen advocated
and studied as a selective screening procedure to 1dent1fy
early cancer’ 1n various srtes

Cerv1cal Cytology

The most widely accepted and one of the most ea51ly
- accessible sites for this technique has been the uterine
cervical smear (Pap test). Cervical cancer discovered
early in its course (in-situ) by this technique has an
‘almost 100% cure rate. The rate drops.when the cancer
becomes invasive. ~All women, over the age ‘of 30 years,
should have a Pap test at least annually in order to

,detect ‘the dlsease as early as possible.’ A recent- study
in Massachusetts® however, indicates that' the most- :
‘important age groups to test, are not being reached.
Routinely, women in the chlldbearlng ages are given Pap
 tests prenatally, early in pregnancy, in famlly planning
clinics or during their annual check-up. - The study showed
that only 44% of the total number of Paps were. performed
on women over 35 years of age. Women in this age group:
~accounted for 97.5% of ‘the deaths due to cervical cancer
and more 1mportantly ‘the death rate increased steadily
with age while the proportlon of women who -had Pap tests

decreased with age

' The means for early detection and virtual elimina-
tion of cerv1cal cancer through proper treatment is
‘readily avallable, yet thousands of women nationally, -
‘and hundreds in'New Jersey, annually die needlessly of
this disease. 1In fact, a study in British Columbia
screened 80% of the women over 20 years of age and the
mortality for this group fell from 11.4 deaths per
100,000 population in 1958 to 6.9 deaths per 100,000
in. 1970 " The 1nc1dence of clinical cancer of the
cervix in the screened group was only 14% of the un-
screened populatlon.

The State Department of Health has recently
submitted an‘application‘to the Department of Health,
Education and Welfare's National Cancer Institute to
support a statewide program of cervical cancer screening and
follow-up in the high-risk populations. This is one
of the few programs of cancer control which NCI
~ budget presently supports. With the proper word
from Congress, which "watch-dogs" NCI's budget,

' some programs of environmentally related cancer
control might also be supported in States. such as.
‘New Jersey
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1B1adder Cytology

Certaln 1ndustr1al processes are assoc1ated
with a high incidence of bladder cancer. Selective
urinary cytological screening of this populatlon is
of value to identify bladder tumors 'in their early

. stages. '‘Such’ a selectlve screening program is in-

dlspensable 1n ‘any work setting where the hazard of "
foccupatlonal exposure to potentlal bladder carc1nogens
exists., Urlnary cytology is ‘also indicated: for patients
_Jpresentlng w1th any symptoms suggestlve of urlnary '
‘tract cancer. ' . . : . .

Lung Cytology

) Several researchers have advocated that heavy
“smokers with a. productlve cough be screened cytologl—'
cally. 10 If the sputum shows ‘abnormal ¢ells, then the
j~f1beropt1c bronchoscope, would allow visualization-of
all major areas of - the lung and p0551bly locate an
operable cancer., : ‘ : :

Colon and Rectal Cancer Screen1ng,»V7

o Over 2 000 New Jerseyans d1e annually from cancer of .
- this site yet the American Cancer Society contends that
approximately 75% of these patients’ might be saved through -
‘early dlagn031s and treatment.v One method belng advocated
annually for all patients over 40 years of age and those
with a- hlstory ‘of cancer, ulcerative- colltrs, ‘polyps or
. familial polyposis is a take-home specially prepared slide-
- packet to ‘test for occult blood in stool specimens. On
- three successive daysf—because gastr01ntest1nal bleeding
may be intermittent--the individual patient smears thin
- fecal samples on a paper slide and then mails the -slides to
the physician or lab. The addition of a spec1ally prepared
mixture to the sample Ly the physican or technician pro-
- duces - a blulsh—rlng on the slide paper if- any blood cells

are present._ Persons must be on a meat-free, hlgh -residue

diet. They must not take medications containing iron or
~aspirin during the testlng period, nor be bleedlng from
hemorrhoids or menses prior to- taklng the specimens. This
test has been well recelved by patients. It can be used

- as a mass screening device by labor ‘groups and community
organizations, with. cooperatlng physicians and laboratories.
It does not provide conclu51ve ev1dence of the presence or
absence of pathology, but" it ralses the index-of- susp1c1on -
~and helps the physician to decide whifher and wh1ch L
dlagnostlc procedures are 1nd1cated%‘ o

: A recent report on-a 25-year follow—up study of 18,000
‘persons older than: 50 years emphasizes the value of perlodlc
proctoscopic exams for colon-and rectal cancer. Those
individuals who had received the periodic exams had ‘a. cancer
rate of only 15¢ of that expected 1f exams had not been dorne

regularly.__
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Experimental Techniques

Active research has led to technlques for 1dent1fy1ng
potentially carcinogenic agents much earlier than is pre-
‘sently possible.! Animal studles have proved meanlngful

It has also proven useful in ideptifying persons in the
' population- that may be more prore to develop cancer due
o to. inherited traits.: ~

. Mutagene51s

If a chemlcal 1s carc1nogen1c (capable of produ01ng
cancer) then it mlght also be mutagenic (capable of pro-
ducing a genetic change in a cell). It has been found
that when such an agent is "fed" to mlcroblologlc (bacteria
‘cells etc.) systems, genetic changes may occur in the cells.

- Individual cell duplication can be visualized and changes
identified more rapidly than from present methods of research
- on the interactionof agentswith animal tissues. This gives
- researchers a new method to identify"potential carcinogens.
Controls can then be applled more rapidly, to protect indivi-
~duals from contact and exposure to the particular agent.
This is an 1mportant screening technique to which the
State s laboratory could be adapted

leferlng Susceptlblllty to Cancer

, Susceptlblllty to cancer appears to be 1nher1ted or
at” least a predlsp051tlon to develop cancer under the right
conditions seems to be inherited. Some persons have a higher
: susceptlblllty to develop cancer than others.__ :

Studles 1nd1cated, in the past, that particular types
of cancer tended to occur in families. Newer studies,
however, show’ that relatives of cancer victims even appear
to be at increased risk for completely different. cancers.lﬂ,

Grow1ng evidence indicates ‘that the metabolite(s) of

a chemical rather than the parent chemical may be carcino-
‘genic and that the human body reaction to a specific metabo-
lite depend upon certain enzyme levels in the body. One
such enzyme which increases markedly with certain chemical
exposures is aryl hydrocarbon hydroxylase (AHE). The levels
of this enzyme activity appears to be genetically determined.
Subsceptibility to lung -cancer, for example, is associated
with higher levels of AHH activity. If this work can be
further substantiated, then ffiture screening programs might
include tests for "AHH inducibility." Those" persons found
to have highly inducible enzyme activity would require
closer and more frequent screening and possibly even ex-
clusion from the hazardous environment.l2 Wcrk placement

.. physical examinations are used in enlightened industries.

. Certain workers can do certain things, and should not be

- introduced to other activities. Placement by standards of
physiologic protection does not exclude people from the
work place, but rather ensures the use of thelr talents for/
a greater number of productive years.. :
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This‘potential screening technique could identify sus-
ceptible individuals before they become exposed to potential

carCinogens and prevent the occurrence of disease.

These techniques are in the developmental stages, but
emphasize the fact that through scientifically grounded
programs we may be able to effectively and efficiently
identify potentially hazardous chemicals and potentially
susceptible individuals. Then, through these techniques
effect a change in environmental contamination and indivi-
dual exposure in order to prevent cancer.

Follow-up and Treatment

All screening programs must provide the mechanism

_ whereby a positive screenee and hl° phySiCian is notifieo

and proper action instituted

It is,wincumbent upon the State in conjuntion with the
organizations and individuals mentioned above, to make maximum
use cf present means for detecting cancer in its early stages

-and insure prompt definitive follow-up and treatment.

It is not the role of the State to carry out treatment

~kut it is the State's role to assure the quality and effect-

iveness of the therapy in each institution after appropriate
referral is made. This assurance is accomplished through

the State's responsibility to set standards for the operations
and staffing of health facilities. Also, the certificate-of-
need process ensures that there is a documented need for the
specific cancer treatment modality in a specific area of the
State. and that the expertise to operate such a facility

does indeed eXist ,

Furthermore, through the development of the cancer
registry, institutions would be encouraged to develop
active evaluation committees to study the effectiveness
of their diagnostic methods and treatments of specific
cancers. Once the registry is established and statis-
tics are available, we will be able to define that cer-
tain cancers in certain hospitals are diagnosed much

~later in their course than in other areas of the State *

because the five-year survival rate for a speCific
cancer is markedly different from one area of the State
to another. This will tend to push hospitals to be
more effective in increasing their survival rate be-
cause they will not want to look "bad" compared to
other New Jersey hospitals. :

The New Jersey Cancer Institute once fully estab-
lished will have an integral role in assuring that up-
to-date, effective means of diagnosis and treatment are
instituted throughout the State, and will depend on the
registry to conduct their own scientific investigations
of the effectiveness in diagnOSis and treatment in varicus
institutions. :



Laboratory Support

Cancer investigators will be searching for carcinogens
in human and environmental samples. Control programs, in
part, will be based on eliminating exposure to carcinogens.
Laboratory facilities capable of analyzing for carcinogens
at levels of parts per billion are a necessary part of this
_effort. Essential to this laboratory effort is a gas chrom-
- atograph and support personnel. The Chemlstry Laboratory of
the State Department of Health has had experlence in the
field of gas chromatography, primarily in a pesticide re-
‘search project, u51ng equipment loaned by the Federal Gov-
ernment. This experience should be expanded.

As mutagenesis testing becomes an accepted screening
technique for identifying potential carcinogens, then the
State Department of Health Laboratory should be equipped
to augment studies performed at the Federal level for
~chemicals peculiar or common in New Jersey.

The State Department of Health Laboratory role in
other laboratory services, (cytological examinations and
AHH enzyme activity) is to . insure the quality of the in-
dependent and hospital laboratory services through the
States' Clinical Laboratory Improvement Program.

Health Educatlon

If there is to be control of existing disease as
well as preventlon of occurrence and progression of
cancer, then Health Education must be an 1ntegral part
of each aspect of the program.

The incidence and mortality from various types of
cancer, but especially lung cancer, are broadly the re-
sult of the use of tobacco, espe01a11y cigarette smoking.

If we are really to effectuate a change in cancer
incidence and mortality then this one factor must be
attacked vigorously.

Tobacco-related cancer can best be avoided, of
course, by avoiding the cigarette habit. Education
programs must be developed and directed to sensitive
and susceptible age groups especially the young school-
age child. This is very important because the younger
~the individual is when he begins smoking, the greater
the chance of developlng lung cancer and other related
diseases.

For the established smoker other possibilities

exist. First, is enticing the individual into parti-
cipating in "smoke-ending" clinics and programs by
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interesting him more intimately in his personal health .
and assuring him that the effects of cigarette smoking,
~are not 1rrever51ble except after very long, excessive’
-use.

~.Second, is through the release"of;information on
the tar and nicotine content of cigarettes to give
“smokers. the alternative of smoking cigarettes with
- lower concentrations of these substances. The tobacco'
industry appears to have been motivated through this ’
“technique to decrease the levels of nicotine and tar,
- because of the potential competetion for sales. Ulti-
mately, State and Federal legislation .or- regulatlons
‘with maximum allowable concentrations for tar and nic-
otine may be enacted and promulgated.

Uppermost, in cancer control and in any control
program is the prevention and early detection of
'dlsease. In. order for this to occur, there must be
a hlgh—lndex—of suspicion in the professional and
lay community. “The Cancer Control Program must by
-necessity address the health education activities
outllned 1n Table 12 on the follow1ng page:

Role of State Agenc1es

Several state agencies are necessary for the
1mp1ementatlon of an effective Cancer Control Program. .
The tasks of each of these agencies as they relate to
the entlre program follows- :

~ Department of Health

1) Registry - A cancer incidence registry of diagnosed
cases 1n New Jersey patients.

2) The epidemiologic’ process - Define in whom, where,
’ and when, cancer rates in New Jersey are hlgh
From these data, establish through further in-
vestigation why the cancer rates are high in
certain groups and not in others. From this
- knowledge, programs of prevention, control and
protection can be designed. '

3) Preventlon

. "prlmary —'curtall the known carc1nogens in
: relation to populatlons at risk;

. secondary - develop methods, or apply known
methods for early detection;

. - develop and'applyiworkable*health education

methods to change human behavior to reduce
exposure to carcinogens. : :
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TABLE 12: HEALTH EDUCATION ACTION, ACTIVITIES, AND AGENCY INVOLVEMENT IN CANCER CONTROL

"ACTION

TYPES OF ACTIVITIES

‘ TYPES OF
AGENCIES INVOLVED

Individual action
and behavior change

~

Medical;and Health
Professionals Education

Community Act}on R

-early attitudinal and - value formation
.as regards one's health (school
currlcula) :

‘—adult education'program relating to: .

- -seven danger signals. for cancer .
“.smoking withdrawal
~+avoidance of undue exposure to sun _
+breast self-exam -~ - e
-change of dietary practlces ’
-occupathnal programs srelating to:
-wearing protective clothing and
equipment and observ1ng pro-.
- tective measures - ,
-avoidance of known hazards

7—tra1n1ng and contlnulng educatlon to

improve expertlse in-
*counselling- SRR,
*early detection, treatment
} of cancer :

. *preventive technlques for hlgh-rlsk

‘ population '

-educatlng patlents

ﬁcontrol

-control the phy51cal~and_biologic environ- -
- ment by developing the climate for
environmental pollution‘cOntrol ‘environ--
mental design .and: safety englneerlng,
and human factors englneerlng.

- =control the social env1ronment through:

-dissemination of 1nformatlon
-smoklng control codes
provision of smoking w1thdrawal resources

Schools, Voluntary
Organlzatlons, Labor
Unions;: Management,
Community. Groups,

| Professional Groups,
‘| Local Health Departments

Academy of Medicine,

Medical Schools -

Nursing Schools
Other Health .Training

o Schools, Voluntary
'hOrganlzatlons, New

Jersey Cancer Institute

Community and Civic
Organizations, Elected
Representatives, Local
Health Departments,
Special Interest groups
(consumer groups.




4)

5)

~6)

7)

- 8)

Human Surveillance

Extend the present health protection of workers.

and others at risk, through surveillance, screen-
1ng,_laboratory back-up and follow-up.

Referrals to treatment and*rehabilitation

I.A381st in the development of the approprlate ‘network

and ensure" referral of patlents detected to have

“cancer to 1t.

Program‘and facility standards —vThrough.the'planning
and regulatory process, provide New Jersey with se-
lected high quality cancer treatment sites.

Food and products safety enforcement - Continue
cooperation with FDA to ensure elimination of
carcinogens from food and drug products stored
and dlstrlbuted in New Jersey.

Health education - Communlty based programs, and
assistance to Department of Education 'in teacher -
training and curriculum development.-

Department of Labor and Industry

1)

2

3)

Industrlal mapplng - Relate potentlally hazardous
industrial processes and em1531ons to geographic

'areas.

Historical data - Define relevant industries active

' In New Jersey during the last five decades.

Process Surveys - Locate and inventory suspected

- carcinogenic substances in the occupational env1ron—

ment. (carcinogen- use cataloglng)

Department of Environmental Protection

1)

2)

3)

Carcinogenicity testing - Provide aggregate samples
of air, water, etc. to the appropriate research
laboratory to be tested for their carc1nogen1c and
mutagenlc propertles.

Monitor - Determlne the presence and concentrations
of carcinogenic substances in the environments, par-
ticularly those to whlch Department of Health studies
point as suspect. .

Inventory - Determine the use, production, transport

and waste products known or suspect of being carcino-
genic.
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5)

6)

uEm1331on Standards - Establlsh standards to llmlt
'~ the emission of carc1nogen1c substances into the air

and water, oxr through improper dlsposal of wastes.‘

-Cluster monltorlgg,- Monltor exten51ve1y and compre*
. hensively at sites where Department of Health studles
.;show cancer cases: to be clustered ' : :

o S v
Permlt review - Rev1ew of ex1st1ng and new permit
applications to-ensure that carc1nogenlc substances

!

are - not emltted to the env1ronment.

'-Department of - ngher Educatlon

3)

Training of ' industrial hyglene,‘occupatlonal health
and safety spec1allsts, and- contlnulng educatlon for
those currently employed. :

Tralnlng of medlcal and allled profe551ona1 manpower _
for cancer control, treatment and rehabllltatlon, and
contlnulng educatlon -

*Industrlal Research andbDevelopment'performs a feas--

ibility study on the academlc basing in New Jersey
of an industrial R & D Institute to be 1nvolved in

- training, andialso in the testing of processes prior
- to their introduction into. the work environment to

, determlne their safety to humans, or alterations

"~ which will make them safe.. Also test current pro-

cesses suspected of hazard for alteratlon.

»

Department of Agrlculture'

1)

2)

Investlgatlon of foodgproduction - to‘determlne
presence or absence of use of carc1nogens as in

anlmal and poultry feedlng.

”Enforcement ; enforce‘the ellmlnatlon of car01nogens
vfrom food productlon.

Department of Educatlon ‘3du‘1 S ' "

1)

Develop currlcula for a total health ‘education pro—

- gram to teach children to develop positive attitudes
' toward health, self- -responsibility, and appropriate
~decision maklng skills relatlve to cancer prevention,

detectlon and perlodlc exams.-

~Mandate teaching of the developed curricula in all

schools by qualified, capable teachers.
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. FEDERAL AGENCIES

OSHA

Congress' goal in enacting the 1970 Occupational
Safety and Health Act was "to assure as far as possible
every working man and woman in the nation safe and health-
ful working conditions..." This act created the Occupa-

~tional Safety and Healfh Admlnlstratlon in the U.S.

Department of. Labor to set mandatory safety and health
standards and to enforce,these OSHA, unfortunately,
woefully understaffed. ' There is only one inspector for

- each several thousand workplaces. OSHA has primarily

directed its attention to the more visible and sudden

"safety hazards and has not, by and large, addressed itself

to the more chronic concerns of health hazards such as
occupational carcinogenesis. OSHA is neither staffed
with medical competence, nor can it examine workers. It
is constrained to look only at the industrial environment.
The New Jersey experience with OSHA supports these con-
tentions.

New Jersey may be able to augment OSHA's activity
by calling for its increased funding. New Jersey must
also make clear that the message is for more and vigor-
ous activity in New Jersey,vrather than a shying from
dellcate situations. As the New Jersey cancer control
program delineates carc1nogen1c exposures that must be
ellmlnated OSHA must be called on for enforcement.
Falllng an augmentatlon in OSHA's act1v1ty, a state
program may have to 'be relnstltuted

NIOSH

National Institute of Occupational Safety and Health
is a division of the Center for Disease Control, DHEW.
Its primary responsibility is to establish, through
research, occupational hazards that are to be controlled
by OSHA. NIOSH has only research capablllty, ‘and no
regulatory power. NIOSH also responds to requests by
labor or management to investigate potential health
hazards in the work place. NIOSH is staffed with five
physicians to respond to Health Hazard Evaluation for the
entire United States. :

New Jersey's relationship to NIOSH is again two-fold.
On the one hand, we must encourage proper funding so that
NIOSH can adequately respond without unreasonable delay
to Health Hazard Evaluation. On the other hand, NIOSH
is a potential partner in demonstration programs of
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occupational health services that can be launched by the
New Jersey Health Department's Cancer Control Program.

- They are not only a potential funding source, if their
'lbudget is adequate to respond to our requests, but also
a source of consultatlon and expertlse.

. NCI

The National Cancer Institute has several missions.
It not only conducts clinical treatment research and
development, but also more basically, seeks to expose the
etiology of cancer. For twenty years, the National
Cancer Institute has explored infectious agents relation-
"ships to causes of cancer. It has explored "biology gone
wrong" at the molecular level. Their efforts have not
been bent toward actually controlling cancer. If the
NCI is to be a further partner with New Jersey, their
budget and program priorities must be re-examined.
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SUMMARY

ey The appalllng StatlSthS presented certainly glve
. New Jersey the dlstlnctlon as "Cancer-State-U.S.A.
Why is New Jersey's cancer death rate so hlgh for so
‘ many dlfferent types of cancer?

, These statlstlcs are merely the "t1p of the- 1ceberg
"How many of our citizens have, as yet, undiscovered

cancers, and how many are belng exposed on a daily basis
to high levels of carcinogenic substances in the occupa-
tlonal settlng, and other environments? - : :

These,are the.questions that must be answered if we
are to truly;control ‘and prevent cancer. A

Accurate information is essentlal, if we are to -
, answer these questions. This information must be obtained
- ‘through a registry of cancer patients as soon as they are
diagnosed, not after they succumb to the disease. Also,
we must pinpoint areas of the state where known carcino-
genic substances are produced, used, stored or given off
as by- products in order to know what populatlon groups
are most at-risk. S

Then, based upon this 1nformatlon, we can undertake
vigorous on-going epldemlologlc 1nvest1gatlons to answer
- essential questions. 'The information gathering, epidemio-
. logic studies, and education are the cornerstone of a
Cancer Prevention Program. When linked with screening,
early diagnosis, treatment and follow-up, these activi-
ties constitute a total Cancer Control Program. Such a
Control Program for New Jersey has been outlined in the
previous pages. ' o

} . Finally, a "Cancer Control Cycle, which in essence
is a flow chart summarizing a. New Jersey Cancer Control
Program follows: :
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', ‘,HGURE17: CANCER CONTROL CYCLE
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NEW JERSEY STATE HEALTH DEPARTMENT CANCER CONTROL BUDGET

Personnel including, but not limited to a Director of Cancer

Control, Epidemiologists (M.D. and non-M.D.),

Research Assistants, Statistician, Cancer Regis-

trar, Public Health Nurse(s), Nurse Consultants

or Project Nurse(s), Field Personnel, Health
‘Educator(s), Media Specialist(s), Curriculum

- (Specialist (s), Industrial Hygenists(s), Occu-

pational Health and Safety Experts and Clerical
Sstaff...... e e e aeee e C et eees ettt $ 350,000
208 Fringe.....i.oeiviviiineasosianesansoanens PO 70,000

Othér Costs

Travel | . $10,000°

Equipment 5,000
Furniture = 5,000
Telephones o » 2,000
- Supplies - 2,000
Conferences, Seminars . 10,000
Printing o 10,000 , o
' ‘ ' $44,000........ ceeee 44,000

Grants-in-Aid to local- agéncies on matching basis
and subject to meeting standards of per-

formance..' ....... AT T enieesas 500,000
'Initial Laboratory Support..;.;.,....;...ﬂ;.;..;,}.. 350,000
Registry COSES e v v v e s anneeeeannneeaaninseannn. cevee.. 200,000

TOTAL $1,514,000
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FIGURE 6: RATios OF NEW JERSEY COUNTY MORTALITY RATES TO THE
~ U.S.MORTALITY RATE: CANCER OF THE BLADDER 1950 - 1969
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Pfepared by the Public Heaith Statistics Program

~ New Jersey State Department of Health -
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Key: Relative rate of 1 = no

difference between N.J.
rates & U.S. average rates.



‘ FIGURE 7: RATIOS OF NEW JERSEY COUNTY MORTALITY RATES TO THE
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"Key: Relative rate of 1 = no
difference between N.J.
rates & U.S. average rates.

Prepared by the Public Health Statistics Progréhi

New Jersey State Department of Health
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FIGURE 8 RATIOS OF NEW JERSEY COUNTY MORTALITY RATES TO THE
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" New Jersey State Department of Health
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FIGURE 9: RATIOS OF NEW JERSEY COUNTY MORTALITY RATES T0 THE
o U S MORTALITY RATE CANCER OF THE STOMACH 1950 1969
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FIGURE 10 RATIO OF NEW JERSEY COUNTY MORTALITY RATES TO THE
us. MORTALITY RATE: CANCER OF THE LARGE INTESTINE, EXCEPT RECTUM
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Prepared by. the Public Health Statistics Program
New Jersey State Department of Health
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FIGURE 11: RATIO OF NEW JERSEY COUNTY MORTALITY RATES TO THE :
- U.S. MORTALITY RATE CANCER OF THE LARGE INTESTINE, EXCEPT RECTUM
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FIGURE 12: RATIO OF NEW JERSEY COUNTY MORTALITY RATES TO THE
: ' U S MORTALITY RATE: CANCER OF THE RECTUM 1950 - 1969
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Key: Relative rate of 1 = no
difference between N.J.
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FIGURE 13: RATIO OF NEW JERSEY COUNTY MORTALITY RATES TO THE
P u.s. MORTALITY RATE CANCER OF THE RECTUM 1950 1969
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_JFIGURE 14 RATIOS OF NEW JERSEY COUNTY MORTALITY RATES TO THE
' ) u. S MORTALITY RATE: CANCER OF THE RESPIRATORY SYSTEM
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FIGURE 15: RATIOS OF NEW JERSEY COUNTY MORTALITY RATES TO THE
U S. MORTALITY RATE CANCER OF THE MOUTH & ORAL PHARYNX 1950 - 1969
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FIGURE 16 RATIOS OF NEW JERSEY COUNTY MORTALITY RATES TO THE

N

New Jersey
-~ Atlantic County '

Bergen County

' Burlington County-

* Camden County -

"~ Cape May‘Cb"unfv W

’ iCumberrland County ,

. Essex.County
_Gloucester County :

" Hudson County

" "Hunterdon County =~

- Mercer County

"Middlesex-County .

‘ MorTméutH Céunty
Morri$ County
E Ocean County‘
Y'Pas\saT"c Cél;mty ‘
Salem. Conty
"SOmerset County.v
" Sussex County
" Union County
' FWarren County
: State ‘Ins‘titut'ions'

Military Posts

U S. MORTALITY RATE: CANCER OF THE BREAST 1950 - 1969 o

45

j WHITE FEMALES G
RO ,RATE o : .
L5 .6 .7 .8 1 2:..3 677 8.9 |- 2
1T T T 1 T T T T o
1
L e
R — ]
—
i ]
1 1
-
: 1
:?. i ‘
i 1
. \
- ] |
i i
‘ f Key: Relative rate of 1=no
‘ difference between N.J.-
rates & U.S. average rates.

' Prepared by the Public Health Statistics Program
- New Jersey State Department of Health






APPENDIX II



-



TABLE 3:

“Ratios of New‘Jersey‘County"Wbrtality Rates to the

' United States Mortality Rate: Cancer of the Large Intestine,

Except the Rectum = 1950 1969

Whité MAlé - White Female
New Jer§ei s B ‘ 1;3h »  : " - 1.30
Atlantio Cownty 1.3 IR I
,.Bergen County o bbv‘  1.32 ' o  ”‘1.27
“ 'Burllngton County 13 1.38
”7Camden County ’ | v 1.&& ‘ S 1.&3‘
Cape May County _— 32 | __1.13
)Cﬁmberland>Count§ ot 1.3
Essex Counfy : ‘ 1 . 1.50 v _ 1.3
Gloucester County 1 1.28
Hudson Countyb.v . RN _ m
Hunterdon Countz; ‘- : ' 0.89 | v 1.38
. Mercer County ‘,‘ o i;38" i 1.35
’Middlesex County ‘ 1.41 ; 1f26
Monmouth County "kf' 'U 1.38 . i
Morfls County L “ 1.11 »  ‘ f;22
Ocean County 1.15 1,27
Paséaic County. | 1.27 v ) 1.25
Salem County . 0.97 _1.25
Somerset Coﬁnty SR 1.08 o 1.13
Sussex_County 0.8 . 1.07
Union County R T R IV
MemremOownty 43 4.

47



TABLE 4:

_ ‘Ratios of New Jersey Cbunty‘Mbrtality Rates to the
United States Mortality Rates: Cancer of the Rectum - 1950~1969

White Female

 New Jersey

_ 51.u1'

C1.8L

Atlentic County

~Bergen Couhty L

1.39

Burlington County

- Camden County

Cape May County

 Cumber1and County

Essex Coﬁhty::

Glougester County

Hudson'Cbﬁan“ 

Hunterdon County,v‘

Mercef County

Middlesex Cdunty

Mpnmouth Counﬁy

_Morris County

OceanlCoﬁnty

Passaic County - .

Salem County

Soﬁerset‘CQunty

SQSsex Coﬁnty

1Union.County

Warren County
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TABLE5:

 Ratios of New Jersey County Mortality Rates to the
‘United States Mortality Rate: Cancer of the Stomach - 1950-1969

White Female . White Male

New Jérsey S 1,280 0 ' _i ‘ 1.2l

Atlantic Cownty ° 1.08 116

Bergen County ' 1.3 S 1.22

Burlington County 1.0l - __1.05,

Camden County 1.06 R 1

Cape May County 1.05 o '1.18

" Cumberland County 1.0L o 1,1

Essex County o g 1.31 1,22

Gloucester County 0.90 - . 1.05

Hudson County _1.57 _1.52

| Hunterdon County ‘ 1.0 - 1.15

' Mercer County v 1.18 o ‘ _1.33

Middlesex County 1.57 _ 1.50

Monmouth»County ‘ 1.14 7 ' 112

Morris County 0.96 o 1.02

 Ocean County | 1.03 0.9

Passaic County _ 1.5 | SRS WA

‘Salem County ) ) 0.86 . -~ 0.99

Somerset County 1.12 : ’ 1,19

SuSsex County - . 1.18 ' . _“ K 1.00

Union County 1.38 » 1,089

- Warren County _ . 0.97 ‘ ‘ 0.95
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TABLE 6:°

Ratios of New Jersey County Mortality Rates to the
‘United States Mortality Rate: Cancer of the Respiratory System
(Trachea, Bronchus and Lung) = 1950-1969

White Males
Néw’JerSan«k . B > ,1.23
_ Atlantic County RN 1,12
Bergen County - i o '1.22
Buriingtbn County : B 1,10
Camden County . ' 1.33
Cape May County | C4.20
Cumberland County e '11.53‘
__BEssex County L - - 1.18
Gioucésfér Céunty-‘;"‘ . | 1.i2
ﬁudsén‘Couﬁty; B : R 1.51
Hun”cerdon-Cou..nty L 1.02
.Meyéer Couﬁf& | B '  1.18
Middlese# Céunﬁy ' - 1.443
MonmoutthQuﬁty‘ ) A. | 1128‘
Morfis Counfy . ‘ 1.08
‘Ocean County o - . 1.28
Péssaic County L : »"1.22
'éaiem Countj v' : ' f;OS
Somérset County R 1.&6 :
 Sussex Coﬁhﬁy R N 1.07
Unionwcbunty g _ | »‘ ‘1.ii
Warrén Cbunﬁ[ : : B ’1.10
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TABLE 7:

. Ratios of New Jersey County Mortality Rates to the
" United Stakes Mortality Rate: ‘Cancer of the Breast
' White Females 1950-1969

,ﬁew Jersey . v, v' ‘-‘ﬂ v'1.20
‘Atlantic County B ' - ~1.07
,rBergenvCounty - , ‘ | ‘; o “ . 1;28
Buriingtén County - - .1.09
Camden County _ ’” .~l.16
‘Cape May County C .b : 1.031
Cumberland County , ,v‘,' S -'_ ‘ 0;94
‘ Essex:Cothy L  ' : o ‘ . 1.29
‘Gloucester County | IR 1.3
g'Hgdsdn‘County'k 1 | , ":’ B 1.20
Hunterdon Couﬁéy , ‘ > ' >7'  l.li’
Mércer:County‘, . » | - . 1;04
Middleséx Coun;y A % )
Monmouth County . - ©1.18
Morris County:i ‘ | 1.20
,Ocegn Qquﬁty: ‘ e  v- A 1.10
Passaic Cqunty; ‘, ) “ ; , -'1.14
Saleﬁ Couﬁty » | 7 | » - 1.20
,Sdmersef County | - S 1.11
Sussex County. ' .‘ : v B ; 0;95
Union Céunty . L ' _ = - 1.35.
Warren Coﬁnty | v ‘ ; 1.04
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" ‘Ratios of New Jersey County Mortality Rates to the

TABLE 8:

Warren County

United States Mortality Rate: Cancer .of the Bladder
B White Males 1950-1969. -

NéQ’Jéféey ‘ | | “ ‘ 1443
AtlantingOunty 1.28
Bergen Céuﬁty  -1;31
Buriingtéﬁ COuﬁty 1.36
Camden.County ‘1;37

Cape ﬁay County >1.70 |
.Cuﬁbétland County 1.33
Eééex.éountyl ’ 1.61

» Gloucester County 1.36
deéod Coﬁnty o 1.52
,Hunﬁérdon County 1.62
.Meféer Coqnty' ‘1.36‘
Middlesekaounty ) 1.24
Moﬁmbuth County | 1.53
MorriékCounty - 1.19
Oceén‘Cognty‘ | ’1.65
Passaig Céunfy ‘.;1‘33
Saléﬁ Cduntyk : 2.37
'Someréet Coﬁnfy 1.17
Sussex County 1.61
’Unidn CoUn;y _ 1.46
. ’ ©1.17
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 TABLEO:

_ Ratios of New JerSéy‘Couhty Mottallty Rates to the
United States Mortality Rates:
and Oral Pharynx 1950 1969

Cancer of the Mouth

White Males

New Jersey

vi;3l ;

1,14":

‘:Atlantié.Coﬁﬁty_

.~ Bergen Cbhnﬁy

1.28

C1.31 -

:.BurlingtqnfCQunty

' Camden-County

1435

0.78

Cape May County

"Cumberland ¢ounty -

IR
|
!

Essex County

1.02

o145

- "Gloucester County

Hudsoh.Counﬁy

C 0495

1.85

Hunterdon Céunty'

121

,ﬁMefcer Cbunﬁy

1.57

- Middlesex County

o 1.31

LMonmouth Coun;y

_1.07

0.86

Morrls-Countyu

Ocean COunt}

_0.71

Passaic,Couﬁty

1.47

_0.57

Salem County

Somerset County

. 0.90

-~ Sussex County

1.26

Union County .-

‘Warren County‘

1.07
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f_ TABLE10

Ratios of New Jersey County Mortality Rates to the

United States Mortality Rate:

Cancer of the Esophagus

1950 1969

'” New Jersey

';WhitefMalésf‘

1:40

’ Atlantic County

©1.29

C1.34 .

Bergen County

-+. - Burlington County

1.07

" Camden County_i',

’Cape May County

- 1.10

1.22

Cumberland County = =

1,05

* Eésex County

ﬁGloucesterJCounty 1

1.44

1,07

2.00

‘Hudson County

L 0.83

.Huntéfdon”Cdunty'

Mercer County..

1.6

Middlesex-County‘

1,93

1.00

Monmouth County

Morris County .

,1;02

1.10

’Ocean:County' L

‘Passaic County -

1.51

Salem County’ v

1.0

1.27

Somerset County

Sussex County

1.27

Union’County‘

1.27

Warren County
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CANCER AND THE ENVIRONMENT

Let’s Protect Our Earth.,

New Jersey Department of Envuronmental Protectuon

BRENDANBYRNE ~~ DAVID J. BARDIN
GOVERNOR | - COMMISSIONER



"

I




STATE OF NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL l’m)'rv('TmN

DAVID J. BARDIN, COMMISSIONER
B0 BOX 1380
TRENTON. N.J. 08625
669-292- 2885

i ‘May 25, 1976
Honorable Brendan T. Byrne

Governor, State of New Jersey

-State House

Trenton, New. Jersey

Dear Governor Byrne:

The statistics on cancer mortality in New Jersey recently
. released by the National Cancer Institute call for a multi-
" Department effort to learn more about the possible causes, and
to develop the necessary preventive and control programs which
the c1tlzens of New Jersey’ deserve., S

, The American Cancer Soc1ety~estimates that approximately
‘one out of every four Americans now living will eventually
develop some form of cancer. Cancer for some time has been

the second leading cause of death in the United States. Although
the exact cause of observed cases of cancer still cannot be
completely defined, there is a growing belief on the part of
scientific and health experts that a majority of cancers of
certain sites may be related to exposure to cancer-causing
agents in the environment (as contrasted with such possible
non-environmental causes as genetic tendencies or viruses).

The environmental factors, based on growing evidence, may be
particularly related to repeated and unprotected exposures to
‘carcinogenic agents within‘the work environment, or sometimes
amongst the general public near industrial facilities. Environ-
mental factors also include exposure to trace contaminants in
air, water and food, dietary habits, and solar radiation.

- The New Jersey Department of Health has recelved a grant
from the National Cancer Institute to conduct epidemiologic
studies to further define the relationships between New Jersey S
cancer mortality rates and occupational exposures. The goal 1is
‘not only to further explain the high rates in New Jersey from
certain kinds of cancer, but also to study living cancer patients
and their work exposure histories. The development of programs

- of prevention and control will involve cooperation amongst
several agencies of State government to include at least the -
Departments of Health, Labor and Industry, and Environmental
Protection, as well as a number of federal agencies.

100% RECYCLED






Honorable Brendan T. Byrne
May 25, 1976
Page 2.

Attached is a report prepared by my Department summarizing
the extent of cancer deaths in New Jersey as compared with the
nation, and outlining a long-term program to reduce the presence
of cancer-causing agents in New Jersey's environment. The
Department of Health will be furnishing you a report shortly
which takes a somewhat different approach, with emphasis on
the importance of a cancer registry, and which outlines the
roles of the Departments of Health, Environmental Protection,
and Labor and Industry in developing cancer protection and con-
trol programs based on the epidemiologic knowledge of what }
persons are most at risk, where they are located, and to what
substances they have been exposed.

Your Administration has been most instrumental in urging
Congress and the federal Executive branches to exercise their
current authorities more actively, and where necessary, as in
the case of the National Cancer Institute and the National
Institute of Occupational Safety and Health to change their
funding priorities, so as to put more emphasis on human health
protection. Under your leadership, the agencies of state govern-
ment will continue to work together on this vital issue affectlng
the publlc s health. ’

‘Faithfully,

David J/ Bardin
Commissioner
Attachment
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| State of New Jeraey
DEPARTMENT OF ENVIRONMENTAL PROTECTION
JOHN FITCH PLAZA, P. O. BOX 1390, TRENTON, N. J. 08625

May 24, 1976

Honorable David J. Bardin

Commissioner

Department of Environmental
Protection

Office of the Commissioner.

P.0. Box 1390 f

Trenton, New Jersey 08625

Dear Commissioner Bardin:

Attached is a report on Cancer and the Environment
which we prepared pursuant to your request. Part I of
this report is a distillation and summary of the available
literature on the nature and extent of cancer both in the
"United States and New Jersey, and a brief description of
the potential causes and consequences of this broad family
of diseases. Part II defines a program by which the Depart-
ment of Environmental Protection, by building on its existing
legal authorities and regulatory programs, could take sound ’
steps toward minimizing the threat that cancer-causing agents
and other toxic and hazardous pollutants pose to human health
in New Jersey.

Sincerely yours,

74 ) ' ; .
IR P /Vb"’dff{/éﬂ,i/ﬂk,j //”” d ‘

Glenn Paulson, Ph.D.
Assistant Commissioner for Science

Al W, NRuse
Peter W. Preuss, Ph.D.
Spec1a1 A551stant to the Comm1551oner

Encl.
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' 'Part I IntrodﬁctiOn:‘ The Extent and Cauees of7Cancer

, In 1974 cancer. k111ed more than 350,000 Amerlcans
About 1,000, 000 ‘peopleiin the United States. are. currently
~under treatment for various forms of cancer. Iath year,
900,000 new cases are diagnosed; of these, onc third-are:
skln cancers which are troublesome, sometimes painful, but
usually treatable; they have no s1gn1£1cant impact on.life
expectancy. The remaining 600,000 cases, however, arc serious
and potentially fatal. The Amerlcan anLeT Socicty estimates
that 25 percent of the 213 million people now living in the
United \tates will ultlmately dovelop some form of cancer.

. - The eccnomlcrand soc1a1 1mpactsuof cancer are immense.
An estimated $1.8 billion is spent annually just for direct.
hospital care of cancer patients. Additional costs, such as
doctor bills, medication, speCiaIized ‘treatment, etc. raise the

‘direct cxpend1ture< for cancer to tens of- b11110ns of dollars

'each year.. : : :

Cancer is a group of dlseases found in all races and

ages of man, as well as in animals and even plants._ ‘It may be
considered a single disease only in the sense that. all cancers
_are characterized by the unrestrained or uncontrolled growth of.
cells, the basic unit of all life. This unrestrained cell. growth
results in tumors which invade and suppress the functions of .
normal tissues. If not treated, these tumors u%ually lead to death
- by eventually destroylng the normal tlssues :

There are dlfferent types of tumors each of which be-
_ haves differently; thus the course of the dlsease can vary from
“person to person. Sometimes the specific type of tumor found may
‘indicate a probable cause.  TFor example, mesothelioma, a cancer of
the chest or stomach lining, is associated almost exc1u51ve1y with
}exposurc to air-borne asbestos flbers.v

Cancer in humans often develops only after a delay of
years or even decades between the original (or the start of ex-
posure) cause and the actual disease. Thisgdelay between cause
and effect is termed the latency perlod For mesothelioma, this
period is 20-30 years. , : o

Cancer affects people of all ages, but is predomlnantly
a disease of people at or above middle- age. However, the exact
‘picture is more complicated. For children between the ages of 5
and 14, cancer ranks second only to accidents as a cause of death.
‘The distribution of cancer types among children is, however,
- quite different from that in adults. Leukemia is the .most common
‘form of cancer in children; it accounts for about 32 percent of
the cancers in children under five. In adults, leukemia accounts
for 1 percent of total cancer.. '



, ~ Overall, total recorded deaths in the United States
‘due to cancer have nearly doubled since 1935. Cancer in-
cidence has remained relatively uniform for some organs of
the body since 1930 but has changed markedly for others;
both increases and decreases have occurred. The most dramatlc
changes are a nearly 20-fold increase in lung cancer -for males,
and a two- thlrds decrease in stomach cancer in. both males and
females. : :

There are several partial explanations for the increase
in cancer incidence over recent decades. Table I shows the
change in the leading causes of death from 1900 to 1970. In .
1900, cancer was eighth, with a rate of 64/100,000 population.

In 1970 cancer ranked second as a cause of death with a rate
of-162/100 000. These increases are partlally explalned by the
‘data presented in Chart I from the U.S. Department of Health,
Education and Welfare. In this chart, line A represents the
base number of cancer deaths in 1900. The increase between A
-and B is due to ‘the growth of the population since then. The
increase between B and C is due to the ‘increase in the age of the
~ population since 1900. ‘However, the increase between C and D -
the '"residual increase'" - cannot be explained by any of these
factors. ' In our Judgement the factors we have descrlbed earller
play a major role in this "re51dua1 increase".

Most of the details of how and why cancers develop are
poorly understood, so that the exact cause of all observed can-
cers cannot presently be defined. Three factors appear closely
linked, both individually and in combination, with observed rates.
"These are hereditary factors, viruses -and env1ronmental factors.
Current data strongly indicate that hereditary factors are in-
volved in only a small portion of observed cancers; in previous
years they were thought - to be more significant. The role of
viruses in human cancer ‘is' not well understood, although certain
viruses may be 1nvolved in a few spec1f1c types of cancer.

The World Health Organlzat1on estimates that 60 to 90
percent of all cancers are related to environmental factors. They
include, among others: the personal highly portable form of air
‘pollution caused by cigarette smoking; exposure to cancer-causing
agents in industry; exposure to exotic pollutants in air, water
and food; and other causes such as d1etary habits and solar and
cosmic radlatlon :

. Vi .
-The predominant role assigned to environmeptal factors
is based in large part on the extreme variations in both incidence
and distribution of different kinds of cancers throughout ‘the
world and within the United States. Such estimates are necessarily
~crude, giving rise to the relatlvely wide range (60 to 90 percent)
for the role of env1ronmenta1 factors.

T



One set of observations which supports th1s estlmate
is the variation in cancer rates. ‘between natives of a nation
and 1mm1grants from that nation living in another country.
Immigrants to another country. generally have the same cancer
"rates as found in their nation of origin- for the first generation .
only; succeeding generations more: nearly approx1mate the ratOs
of the adopted country. ‘ SR

s Cancer rates vary 51gn1f1cantly between reglons in the
‘United States. In general, states with high rates are the in-
dustrial states. Also, certain cancers:vary on.a geographlcal
basis; for example, certain skin cancers are more .common:’in the
southern part of the country, where the amount of ultraviolet
vrad1at10n reach1ng the earth from the sun is greater

‘We cannot‘prec1sely estlmate, forgNew Jersey or.fOr the
nation, the extent to which observed cancer rates and changes in
those rates are caused by chemicals. Some cancer undoubtedly
arises from natural sources, such as cosmic. or solar radiation;
our best judgement is that this is a small fraction. However,
there are many examples of cancer directly traceable to 1ndustr1al
or other human activities that involve chemical or other cancer-
producing agents. Liver cancer caused by vinyl chloride, mesothe-
lioma caused by asbestos fibers, lung cancer caused by arsenic com-
pounds, uranium dust, and other agents, a particularly debilitating
lung cancer caused by beryllium, and bladder cancer caused by dye
and chemical intermediates such as beta-naphthylamine are a few
of the well-understood examples. Unfortunately even the primitive
knowledge available at this time leads us to conclude that more
~such examples will be found in future years.

Exposure to carc1nogen1c materials is not conflned to
the industrial work place. In a preliminary assessment of drinking
water carried out by the U.S. Environmental Protection Agency
(EPA), known and suspected carcinogens (cancer causing agents)
were found in the two New Jersey sources of drinking water that
were tested, the Passaic Valley Water Commission and Toms River
Water Company. The significance of the levels that were found
is not clear, however. This was a preliminary assessment; EPA
made no attempt to measure other famlles of known or suspected
carcinogenic agents.

Thousands of known and suspectedicarcinogens have al-
ready been identified; more are being discovered. Vinyl chloride
is one recent example. Biological testlng has not kept pace
"with the need for information. Industry's record in developing
and marketing new chemical substances exceeds the ability and
resources of medical and scientific institutions to determine
the carcinogenic or other toxic potentials of new chemicals.



‘ " The Cancer Atlas publlshed in 1975 by the Nat10na1

‘Cancer Institute (NCI) shows the death rates for cancer on -

a county by county basis for the 20 years from 1950 and 1969.

- For a large number of different cancers, the State of New
Jersey as a whole and many counties within the state rank sig-

'n1f1cantly above the nat1ona1 average.. -

o At the end of this sectlon we have included selected
data from the Cancer Atlas. Appendlx I-A contains the death -
rates for each cancer evaluated by the NCI for the entire State
-of New Jersey and the United States as a whole. Both tabular
and graphical rankings are included. Appendix I-B contains the
. county-by-county death rates for New Jersey, and, for comparison,
- the state-wide and: natlonal rates. Again, both tables and graphs

are 1nc1uded




“TABLE I

Lemlm'f Causes of Death 1.)00 1%0, an: l 19]0

@ mm imnl ee wead s e S et e -.. - o Y o o g i e——————

o B Dmnx indr | Percont
Raak | . Cau aof d#ath : 120,639 of all
. : . lonpulstion | deaths
19097 S ; . -
(Al canses) IR | (l Il'l)‘ e h)]
1 Pasumein and influenza e T e o RN
.2 Tutyeculasis (alt toras) G e 1DR it
B Gagteitis, ote ‘ oL 1427, 8.3
“& | U Diswries of the haaet o ) RS R &7 8.0
§ 1. Vascular lastons al‘wcting the cen"al narvous r o
] syStam . . 1989 6.2
6 _Chrofiic nenheitis - : 810 4.7
7 All zecidaentst ) - . 72.2 4.2
8. “Malignar yplasms (congar) €320 3.7
9 " Certain diszases of varly infancy: . 82.5 3.6
- 10 Diphthariz : 20.3 2.3
Totatl: 63
i 15560 . ’
(Atl.causas) . - - : . (953) ) (100)
1 iseases of the haast 359.4 38.7
2 tiatignant neaplasms (cancer) H 147.4 15.6
3 Vascular I=u|ons affacting the central nervous’ h
: systam 137.3 11.3
I3 All accidents? B ' : 51.9 5.5
5 - Certain diseas2s of early mfdncy ) : 37.0 3.9
6| .. Pnsumonianandinfiuznca ' ! 35.0 3.5
7 Ganaral arteriosclerosis ' 20. 2.1
8 Diabetes mallitus . - o | 17.2 1.8
9 ‘Congentiat mnlro—mnions : . N ‘12,0 1.3
|10 Cirrlosis of the n-/ ) ‘112 1.2
- Total R . . : N 85
i . . 1970 3
(Al c;\uﬁ,s) S L : (J-.- v 3) (100)
1 Diszases of heart ) ' 352.0 38.3
2 Aatignant neaplasms (cancer) : . 152.8 17.2
3 Curebrovascular digeasas | 101.9 10.8
a4 Accidants - C 56.4 6.0
5 tnflusnza and pneumonia; . 30.9 . 3.
6 Cartain causss ofmortahtyme: Iymfan-y’ T 21.3 2
7 Didbetes mellitus ) ) Lo 18.9 2.
8 Arteriosclerosis 15.6 1
9 Cirrhosis of the liver : s 15.5 1
10 Bronchitis, emphysama, and asthrm3 : ) ©'15.2 1
Total 8
1Viglenc2 would add 1.4 p=rcent; horse, veh.clz, and rmlroai acciztants provids2
0.8 parcant.

1 Violenc2 would add 1.5 percent; motor vehicle accidents provm'- 2.3 parcant;
railroad accidents provide less than 0.1 percaat. »

31 Birth injurias, asphyxia, infections of nawbarn, ill-defined diseases, immaturity,
etc.

Source: Prasident’'s Sciznce Advisary Committee Pane! on Cha2micals, Chemicals
and Haalth (Mashingten, D.C.: Govarnment Printing Office, 1973), p. 152; U.S.

Dz2partmeant of Health; Education, and \‘Inlhre, Public Haalth Szarvica, Facts of Lifs

and Dz2ath, DHEW Pub. No. (HRA) 74-1222 (Washington, D.C.; Government Print-
ing Office, 1974), p 31. ’
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CHART I

‘Deaths from Cancer 1200- 1060

(‘or US. Death Registration Area of 1900)
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Appendix 1- A

- Comparison’' of New Jersey and United States Cancer Mortallty
Rates by Cancer Site, 1950- 1969 L _

, The accompany1ng table and graphs 111ustrate the
mortality rates of the major cancer sites and show New Jersey's
rank, among all states, for each site. :



APPENDIX 1-A

Comparison of New‘Jersey'andvUnited States Cancer Mortality Rates

by Cancer Site: 1950-1969

.Mortality Rate/10Q,000

‘Upper Decile

Number of States

© With Mortality

PROSTATE

e A “Rate - All Rate Higher Than
Body Site -~ N.J. U.S. States N.J.
- o M F W F M F M F
LIP 27 .02 .33 .03 .62 .10 39 12
" SALIVARY GLANDS 46 .24 .44 .22 .74 .36 12 19
. NASOPHARYNX 42 .15 .38 .12 .56 .23 6 3
' TONGUE ‘& OTHER :
MOUTH PARTS 5.52 .95 4.21 1.05 8.91 1.86 5 32
~ ESOPHAGUS 5.73  1.23  4.10 1.03 7.17  1.34 3 4
" 'STOMACH 18.92 - 9.82 15.22  7.70 20.77 11.79 2 3
" LARGE INTESTINE | S
EXCEPT RECTUM 22.13 21.12 16.54 16.25 22.64 21.31 1 1
~ RECTUM 11.65 6.80 . 7.65 4.82 . 11.73 ' 6.80 1 0
~ BILIARY PASSAGES | ‘
& LIVER 5.93 5.77 5.16 5.34  6.05 6.80 3 10
* PANCREAS 10.42  6.34 9.63 5.83 11.77  6.91 3 2
NOSE, NASAL CAVI-
TIES, MIDDLE EAR S ' | | -
& ACC. SINUSES 42 .22 .43 .23 70 .30 25 26
LARYNX 3.39 .27 2.54 .24 5.00 .50 4 11
~ TRACHEA, BRONCHUS | |
& LUNG 46.83 7.22 37.98 6.29 51.97 7.96 2 3
' BREAST .37 30.61 .28 25.51 .43 31.53 2 2
* CERVIX UTERI -~ 6.29 -—  7.79 -~ 11.76 -—- 42
CORPUS UTERI
'OTHER PARTS OF |
UTERUS — 7.37  =—  6.13 —— 7.56 —_— 2
OVARY, FALLOPIAN |
TUBE & BROAD o .
LIGAMENT -———  10.03 --—-  8.57 - 10.03 - 0
17.77  -—- 17.84 ——= = 21.12 -=-- 26 —



AR : Number of States
e S ~ Upper Decile - With Mortality
7 : : Mortality Rate/100,000 ~  Rate - All - = . ~Rate Higher Than
Body Site N.J. ~U.S. States. NG
, L M F M F - M _F M F

. TESTIS - .78 ——= .83 -—— . 111 -== 30 -
 KIDNEY - 440 2.15. 3.86 1.9 . . .4.60 . 3.19 6 11

.. - BLADDER & OTHER -~ ST el T e
' URINARY ORGANS ~ 9.68 2.91 .6.78 2.39  9.68  3.27 0 . . 4
MELANOMA OF SKIN 1.59 ~ 1.11 1.55 1.11 ~ 2.29 172 19 ° 21
/ NEOPLASM OF SKIN = 1.28 .62 1.51 .71 3,15 149 . 33 . 23
| NEOPLASM OF EYE .22 .21 - .23 .19 .3 .28 26 13
' NEOPLASM OF BRAIN o
© ‘& OTHER PARTS OF o
© NERVOUS SYSTEM  4.54 3.06 4.42 2.91  5.40 © 3.33 16 - 14

 NEOPLASM OF - o . S e -
THYROID . .48 . .81 - :43 0 .69 .67 .88 s 2

" NEOPLASM OF OTHER - , S e LT
'ENDOCRINE GLANDS .33 .26 .31 .20 . .59 .36 100 3

NEOPLASM OF BONE 1.58 - .91 1.35 .85  1.63 ~l.21 . 6 13

NEOPLASM OF CON- T e o
NECTIVE TISSUE .63, .45 .65 .48 . .84 .62 20 27
HODGKIN'S DISEASE 2.41 1.58 2.29 1.32 '3.00 1.89 - . 13 - .- 7 )
LYMPHOSARCOMA &

RETICULOSARCOMA, o ‘ SR e L .
OTHER LYMPHOMAS ~ 4.93 3.16 4.89 3.25 5.48 © 3.66 .. . 14 22
MULTIPLE MYELOMA 1.59 1.24 1.76 1.24 2,35 1.69 . ~ 38 21
LEUKEMIA & T o |
ALEUKEMIA- . 8.74 5.73 8.81 5.74 10.00  6.58 22 21

< ALL CANCERS  ~ 205.01 147.92 174.04 130.10 178.06 13.32 0 1
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. APPENDIX:1-B

Cancer Mortality Rates 1950-1969

‘This Table presents the mortality rate‘fOr each
specific_cancer for each N.J. couﬁty. This rate is ‘the number

of deaths per 100,000 popﬁlétion, and is age-adjusted.

At the bottom of the table are the rates for the entire
state, as well as the entire country, and the ratio between the
two. This ratio’giVes a rough idea how much above or below the

N.J. rate is comparedktdnthe national rate.

Thevaccompanying chart presents theée=fatios7graphi¢ally;'

It may be observed that for most types of“cancer'the ratio ié,“
greater than 1.0, indicating that the New Jersey rate is higher

than the rate for the U.S.

- 12 -
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oocoyry . M7 F M F M FE N

TONGUE, FLOOR
S oo e o PHARNYNIINSPRC-
R CSALIVARY . NASO- 0 141-143 . ESOPH-
LID . . GLANDS 7 PHARYNX © -~ 144-145  AGUS
, o Ahs : “r oM

e

S

| ATLANTIC 2 .0 .8 0 .6 .0 4.8 1.6 - 5.3 1.3

. BERGEN 20 b 2 _;4;. 1 5.4 L9 1.1

v
1%}

* BURLINGTON .5 . - .4 .1 & .1 55 .6 k4 .7

CemfpEN & - 6 .3 .3 a1 s .8 45 1.2
L oaEMAY - - - .3 - .1 33 12 50 1.0
© CUMBERLAND, /S | ! i 5 - "’4;‘3 . .8 4.3 1.0

- ESSEX .3 .0 .5 .3 6 .2 61 .9 5.9 1.4

. GLOUCESTER .1 .1 .3 .3 .4 .3 40 .6 - 44 1.0

CHGDSON . .3 - .5 .3 .5 .2 7.8 1.1 8.2, 1.7
" OHUNTERDON .3 - .2 = .2 .3 51 .6 3.4 .5

CMERCER . .2 = .5 .4 .4 .3 6.6 1.0 - 6.6 1.1

. MIDDLESEX 3 - 3 .3 .5 .3 S5 .9 7.9 L3

l‘rlfMONMOUTH- ; 2.0 Lé .2 B .2 v  4.5 1.1 41 1.3
o MdﬁRIS‘:‘ - .i*_';01  , ﬂa ! s - | 3.6 .9 TR .9
ocEAN TS S A | 5.1 3.0 12 4 1.3
o PAésAxc 4 .00 .51 _\.7' .3 ;_'_6L2 ;~1.27 6.2 ~!1.5
Csmme .2 - .2 .2 6 - 2.4 .8 45 .8
~ soﬁgRsﬁT - a1 - s 2 .1 .2 . 38 .8 5.2 11
\”Q SUSSEX o 8 - .2 .8 4.2 29 .7 ‘_»5.2 1.0
~ UNION - - 3 .0"’ | .5" ;2 : 2 ,i | | 5.3,< 1.1 5.2 1.1 )
© WARREN o o | - ;9} 1 9 - 05 5.4 .6
: ﬁ.J} ) - .27 .02 .46 .26 420 .15 ’5,52' k,9$ - 5.73 1.23
U.S. . s .22 .38 .12 4.21 105 4.10 1.03

S

. RATIO NJ/US .82 .67  1.05 1.09 - .1.10 1.25  1.31 .91  1.40 1.19
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LIVER &

S ~ LARGE . BILIARY
STOMACH INTESTINE  RECTUM PASSACES PANCREAS
comry  owT E. M E M E M F M F
,j?l_ATLANiIC 17 83 217 g;.s'...16.7 7.4 6.5 5.5  10.6 6.1
 ‘: ﬁERGEN . SR 18.5 10.3 21.8 20.6 117 6.7 5.8 5.5 10.0 6.5
'T*[;EURLINGTON 16,0 8.0 22.3 22.4 9.7 54 51 59 8.6 5.7
- CAiDEN 174 82 2309 23.3  10.8 6.9 5.2 6.2 10.0 6.3
Coarpway 17.9 8.1 21.9 18.4 9.9 5.3‘-' 5.9 4.8 12,0 6.2
 CUMBERLAND 173 8.0 18.0 21.1 7.2 5.9 4.4 5.9 8.4 7.1
5 ESSEX. 18,5 10.1  24.8 21.7 133 7.3 67 5.4 1007 6.5
 ¢LoUcEstR , 1s.of 6.9 19.0 20.8 9.4 6.8 5.6 6.4  10.9 f'5;3
©omosoy 23.1 12.1 23.9 21.3 141 8.0 7.1 7.0 10.3 6.4
""ﬁUNTERDON, 17.5 8.0 14.8 2.4 115 7.2 5.1 64 9.1 5.5
vERCER 2.2 9.1 22.8 22.0 12.3 6.6 5.6 5.6 11.6 5.5
MIDDLESEX 2209 12,1  23.4 20.4 11.2 6.4 6.8 6.6  11.0 6.8
© MONMOUTH 17.0 8.8  22.8 22.2 9.8 6.2 4.7 4.9 '  10.7 6.5
- MORRIS 155 7.4 18.3 19;9' 9.6 6.2 5.6 4.5  10.0 4.8
ocoay 150 7.9 19.0 zo}g © 8.8 5.9 5.5 6.4 8.3 5.1
PASSAIC 21.9 11.6  21.0 20.3  12.9 7.3 5.9 5.6 11.9 6.5
SALEM 151 6.6 16.1 20.3 8.2 6.1 4.3 6.4 10.3 7.7
SOMERSET 18.1 8.6 17.8 18.4 9.0 5.3 45 47 10.5 6.1
SUSSEX 15.2 9.1  16.2 17.4 1.7 6.8 4.9 46 7.4 6.2
 UNTON 19.1 10.6  22.2 20.9 11.8 6.4 5.8 5.8 10.7 6.9
WARREN S L4 7.5 237 181 12.9 6.5 4.8 6.1 101 8.5
N.J. - 18.92 9.82  22.13 21.12 11.65 6.80  5.93 5.77 10.42 6.34
U.5. 15.22 7.70  16.54 16.25  7.65 4.82  5.16 5.34  9.63 5.83
RATTO NI/US 1.24 1.28 1.35 1.30  1.52 1.41  1.16 1.08  1.08 1.09
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o COUNTY

i ATLANTIC
BERGEN
Y:nﬁntlﬁciox

CAMDEN

CAPE MAY

. CUMBERLAND

 ESSEX

" GLOUCESTER

HUDSON

HUNTERDON

 MERCER
ﬁIDﬁLEéEX
© MONMOUTH
MOkRiS’
'OCEAN
PASSAIC
SALEM
.: ;.SOMERSET
© SUSSEX -
UNION
WARREN
N;J.
U.S.

RATIO NJ/US

NOSE, ‘ I‘“_\q AL

CCAVITICS,

MIDDLE FAR,
& ACCESSORY S
U SINUSES

- LARYNX

160
M ¥
.5 4
3.3

5.1
50
6 .2
5.4
5

7 .2
5.2

1.2 . .3
.3 2
500 .1
3 .2
300 .1
.3 j 2
43
b -
.6 2
';2 3

50 .2
.6 3
42 .22
43 .23
.98 .96

M F

161

3.6 .3
3.2
2.8 .1

B .3‘7

TRACHEA

BRONCIIUS -

TLUKC

- 162-163

M ¥

42.5. 8.1
464 7.0

50,4 7.4

2.6 .2 454 7.7
2.0 .1 42,9 " 7.2
3.8 .3 47 7.2
 §2}2 3 424 6.9
Cah 4 sT4 7.7
21 .5 387 6.7
3.2 3 447 7.6
4.3 .2 545 6.6
3.0 3 486 8.5
2.8 .3 41.1 6.1
3.3 .2 486 7.3
3.5 .2 46.3 7.2
1.9 .8 39.8 7.0
2.9 :>;4kf'.44.2 8.6
 3.4 .2 40.8 ,'6{2~'
2.8 .3 42,0 6.9
3.2 .6 46 6.0
3.39 .27 46.83 7.22
2.54 .24 37.98 6.29
1.33 1.12 |

1.23 115  1.32 1.20

- 15 -
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.28 25.51

170
M F.o
4 27.2
.5 32.7
.5 27.9
3 29.6
6 26.2
N 2.0
5 33.0
.7 28.8
3 30,7
7 28.4
.5 26.5
.2 30.4
.5 30,2
.3 30.7
.2:v28.1
129.1
.2 30.7
.1 28.3
- 24.3
.3 34.4
.3 26.6
.37 30.61

CERVIX

CUTERL

17t
M. F

7.2
4.8

8.1

6.6

9.2
121
6.3
7.2
6.1
5.8
7.3
6.5
6.9
5.6
6.3
5.8
103
| 4.5
9.0
5.5
9.8
6.29
7.79

.81



CORPUS UTERI,

UTERTS, ~ ouawy,
CHORTGNSP-  FALLOPLY
ITHELOMTA - TUBE, BROAD - o ,
172-173 TLICAMENT  PROSTATE TESTIS ~ KIDNEY
- T B N v/ AR v/ 180
- county M F  w E M F M E M F
riavTic S 82 8.9 162 e S 37 1.4
Commes 6.4 103 186 .8 46 2.5
somimNGroN 7.6 a1 1.2 6 38 1.8
. CAMDEN SR 8.5 8L3""i7.5~-"1 £ .8 : 4.8 2.1
CAPE MAY 96 114 171 1 3.3 2.0
CUMBERLAND s 8.3 ‘\2&2 IV 3.7 .7
. ESSEX | 7.2 1.4 19.0 .9 A 4.5A 2.1_
- GLOUCESTER | 10.6 82 208 11 - 46 1.1
N HUDSON | | 8.2 9.3 16.4 7 4o 2.1
HUNTERbON | 6.5 . e 17.6 0 b 4,20 1.7
MERGER 70 99 173 4 h 2.2
MIDDLESEX | | 6.9 8.8 17.9 = . .6 47 2.4
- MONMOUTH g | 9.8  18.1 7 4.6 1.8
© MORRITS : 6.6 10.1  15.6 1.0 w3 2.2
OCEAN 7.1 8.7 15.0 s 3.4 1.5
PASSAIC , 6.6 10.7  16.6 .;9 4.6 2.8
SALEM. 9.1 8.5 21.0 1.8 5.0 2.1
_sonEésET 6.5 9.6 15.7 - .8 4.3 2.4
SUSSEX ' 8.1 13 o1s 3.9 4.1
UNION | 6.7 C11.3 19.3 .8 5.2 2.3
WARREN Sl 11 157 2.4 3.7 2.4
N.J. o 7.37 10.03  17.77 - .78 4.40 2.15
U.S. - ©6.13  8.57  17.84 83 3.86 1.99
RATIO NJ/US 1.20 1.17 10 .94 1.14 1.08



BRATY &

 BLADDER OTLi‘iil VARTS

EOUER MR SKIN- oF NERVOUS
TRINARY  SKI§ . OTER o EYE Y1
S Tisl BN i 192 193
COUNTY ‘ M ¥ Mo FE M r M F M ¥
| ATLANTIC 8{7 3.2 1.9 1.3 .6 .5 .2 .2 6.7 3.3
BERGEN .' 8.9 3.1 1.7 1.2 Lo .5 1 .2 5.4 3.1
pmemeroy 9.2 2.8 1.3 1.0 8 .3 .6 .2 46 3.3
.‘CAMDEN | 9.3 3.4 2.0 1.3 1.5, .6 .2 .2 A0 3.0
CAPE MAY 1.5 3.5 .8 1.8 2.0 ” ,9} 3 - 5.7 3.5
comERLAYD 9.0 2.3 13 .7 L8 L1 .2 .3 42 L9
ESSEX 10.9 2.6 1.5 1.0 1.3 .7 .2 .1 4.8 3.4
GLOUCESTER 9.2 3.7 L5 .9 L3 .9 1 .4 48 2.6
- HUDSON o 103 3.2 1.3 .9 1.1 .7 3 .2 4.2 2.6
HUNTERDON 11.0 . 3.1 1.9 .4 1.1 .9 - .3 3.2 2.1
MERCER 9.2 31 L7 1.0 1.3 5 .1 L2 k4 2.6
MIDDLESEX 8.4 2.8 1.8 1.2 1.8 .6 .2 .3 3.9 3.8
MONMOUTH | ‘ 10.4 - 2.6 1.5 1.1 1.1 .7 .2 .3 4.5 2.3 °
MORRIS 8.1 2.5 1.8 1.1 1.3 .7 .2 .2 4oh 3.7
OCEAN _ 1.2 3.2 1 12 12 3 2 .3 4.1 2.8
PASSATC 9.0 2.7 1.7 1.0 1.4 .6 .2 .2 4.7 | 3.0
SALEM 16.1 3.6 2.6 1.2 2.1 .6 - - 4.3 1.7
SOMERSET 7.9 3.0 1.9 .7 .5 .3 .6 .2 4.7 3.5
SUSSEX. 109 1.4 1.8 2.3 L4 1.3 6 - 4.5 2.5
UNION 9.9 2.8 1.4 1.2 1.1 .5 2 .3 4.5 3.3
WARREN 7.9 3.2 1.2 1.4 1.7 1.0 .3 - 5.0 2.8
N 9.68 2.91  1.59 1.11  1.28 .62 22 .o 4.54 3.06
u.s. | 6.78 2.39  1.55 1.11  1.51 .71 .23 .19 4.42 2.91
RATIO NJ/US 1.43 1.22  1.03 1.00 .85 .87 .96 1.11  1.02 1.05



-~ COUNTY

ATLANTIC
BERCEN
BURLINGTON
CAMDEN

© CAPE MAY
CUMBERLAND
ESSEX
GLOUCESTER
HUDSON
HUNTERDON
 MERCER
MIDDLESEX
© MONMOUTIL
MORRLS
OCEAN
PASSALC
SALEM
SOMERSET
SUSSEX
UNTION
WARREN
N.J.

RURF

RATIC NJ/US

THYROTD .
GLAND .

194
MTF
.5 .8
5.7
.5 .7
6.7
Y
8 .5
W4 1.0
5.9
AN
.3 1.0
.5 1.4
5.9
6 .7
6 .5
5.3
3.9
i .6
b

1.0 .3
5 .9
5 LT
48 .81
43 .69

‘;;11' 1.18

OTIER
32
MTE
2.2
3.2
20 .3
P
6 .5
2.2
5.3
2
3.2
- .6
2.2
3.2
2.3
.7 A
2 4
2.3
iy .2
5.2
4 b
4.3
5.9
.33 .26
31 .20
1.06 1.30

18

BONE

INC. JAW

Hoé
M ¥
1.0 .9
1.6‘ L9
1.4 1.1
1.4 1.1
.5 1.1'

BN

1.8 1.1
1.7 1.
2.2 .8
1.2 .6
1.6 1.1
1.7 .8
1.3 1.0
1.3 .5
1.7 1.2
1.7 .8

9 2.2
A
1.0 .6
1.5 .8
1.6 .8
1.58 .91
1.35 .8
1.17 1.07

CONNECTIVE

TISSUE
197
woor
63
5 4
6 4
-9 e
L3 .6
.5 As
8 .5
49
5 4
5.7
45
5 Lh
8 .6
6 .4
6.5
6 b
2 .6
.8 4
6 .2
i
1.2 .4
63 .45
65 .48
.97 .94

HODGRINS
DISSASE
201

T
2.1 1.3
2.5 1.7
2.2 1.6
2.8 1.3
1.4 .6
1.5 1.7
2.8 2.1
2.8 1.6
2.4 1.4
1.8 1.1
2.5 1.5
2.2 1.8
2.2 1.3
1.8 1.2
2.0 .9
2.2 1.7
2.5 .6
1.9 1.2
3.9 1.7
2.8 1.8
2.6 1.5
2.41 1.58
.29 1.32
1.05 1.20



LYPHoq ARCOMA,

: I\LT[CULO-
- SARCOMA, ~
MYCO31S - | CLUKEMTA “ALL ICD'S
FUNCOIDES ¢ MULTIPLE' R NOT TREV.
T200-202 - MYELOYA ALEUREMIA "LISTED ~ALL
205 203 204 140305
comry Moor MTOF MoOF MoF TR
AtLanTIC 45 29 1.6 1.0 | 8.4 5.3 13.0 107 1953 145.2
©BERCEN s 3. ‘1.6 1.3 s 6.1 9.8 8.5 202.1 148.1
'>‘huﬁLINGT0N - ;,4-4' 2!7, ?1.9' 1.5 ~ 87 5.0 10.1 9.0 - 188.5 139.9
. qAMDEﬁ 39 2 \'f1;7  11 81 5.8 11.8 10.7 2047 148.4
- caeE MAY T4 25 1.8 L7 8.9 5.1 10.8v -8.8 194.7 142.9
i ‘CUMBERLANb | “,5;6' '3.5 ?1;3' .9 8.3 ‘ 4.7‘ 10.2 ,v9;3 ~181.4;'140.o
 ESSEX 54 3.4 1.6 1.2 9.8 6;3n>‘ 12.5  19,3' 215.1 154.5
| CLOUCESTER 4427 21 L5 9.0 4 10;6:  8.0 191.1 141.8
ﬁhbséx» " | 4;5  2.7 1.2 1.1 9.0 5.1 14.8 10.6 231.8 153.5
HUNTERDON 61 2.8 2.0 .7 8.3 7.5 8.2 8.3 175.7 143.3
MERCER 60 3.2 12 1.1 7.8 6.1 1o§s 10.0° 205.4 145.2
MIDDLESEX 47 3419 L5 7.9 S 123 9.6 220.8 149.2
. MONNOUTH o RN 3.2 2.4 11 8.7 s 102 iq,o 1199.0 147.6
MORRIS 5.4 3.4 1.7 1.3 8.6 53 9.5 7.9 179.2' 135.5
véCEAN 42 31 11 .9 7.8 5.9 127 8.3 185.5 137.2
PASSAIC 5.2 2.9 1.3 1.3 9.z'n'5;7 11.7 9.1 209.5 147.8
SALEM | L 5.5 2.9 .9 1.0 9.5 61 9.4 8.0 185.9 146.6
SOMERSET . 3.8 2.4 L7 1.9 | 7.5 6.0 ©10.9 - 9.1 182.8 135.7
SUSSEX 54 1.9 L7 L3 7.5 6.6 9.0 9.1 180.8 140.5
vytoy 6.0 3.4 1.6 1.5 9.1 58 12.0 8.1 203.4 151.6
WARREN 2.8 3.9 1.8 1.7 7.6 5.9 9.9 10.0 189.3 147.7
NI 4,93 3.16  1.59 1.24 8.74  5.73,_ 11.60 9.29 205.01 147.92
u.S. 4.89 3.25  1.76 124 .81 5.74 12.64 9.8 174.04 130.10
RATIO NJ/US 1.00 .97 .90 1.00 .99 1.00 .92 .94 ' 1.18 1.14
- 19 -



~LIP

| ~;svm‘m CLADS.

hASOPHARYNX

TONGUE AND OTHER MOUTH PARTS~~

- ESOPHAGUS
- STOMACH

- pARdE*INTEsTINE, EXCEPTIRECTUM'
3 : it
 BILTARY PASSAGES AND LIVER-
" PANCREAS

‘.NOSE NASAL CAVITIVS SINUSPS ETC.

| . LARYNX )
THACH?A BRONCHUS AND LUNGS

BREAST
CERVIX UTERI

CORPUS UTZRI, ETC.

OVARY, FALLOPIAN TUBE, EIC.

1

21IS X004

PROSTATE -

TESTIS

KIDNEY
BLADDER & OTHER URINARY ORGANS

MELANOMA OF SKIN
NEOPLASM OF SKIN

NEOPLASM OF EYE

NEOPLASM OF BRAIN, EIC.

" NEOPLASM OF THYROID

'NEOPLASM OF OTHER ENDOCRINE GLANDS
| NEOPLASM OF BONE
NEOPLASM OF CONNECTIVE TISSUE

. HODGKINS DISEASE

| LYMPHOSARCOMA & RETICULOSARCOMA, ETC.

MULTIPLE MYELOMA

'LEUKEMIA & ALEUKEMIA

S0
9.0..,
Lo
e
6°0

Al

€L

S LT

5

20 -

L o SRIIS TV | S
IS XCOL XE SAIVY °*S°0 O SHIVH HIONVD AMSWAL MEN 40 OILVE EHIL
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" APPENDIX 1-C -

Cancer Morfality

County
~ At1antic
Befgcn' ”
Burlington
Camden
Cape May"

Cumberland
Essex
.GIOUCesfer
Hudson -
‘Huntérdon‘
Mercer
Middlesex
Mbnmoqth]
- Morris
Ocean
Passaic
Salem |
Somerset
Sussex
Union
Warfen
N.J.

U.S.

Ration NJ/US

Rates 1950-1969, All Cancers»

21

NON-WHITE

M~ F
'220.1 150.
281.4 192,
216.3 _141;
228.0 177,
184.2 " 176.
155.8 144,
219.2 154,
183.1 146.
289.7 '197}
297.1 © 303.
203.5 150.
279 0 208.
22554 v‘135.
2486 170.
265,3 231;
271.5 182.
232.0 161.
226.9 228.
913.3 465.
252.2 166.
274.2 “187.
230.33  163.
184.28 139.
1.25 1.

41
18.

17

WHITE

.18

M F
195.3 145.2
202:1 148.1

188.5 139.9
204.7 148.4
‘194;7 142.9
181.4 140.0
215.1 - 154.5
191.1 141.8
231.8 153.5
175.7 143.3
205.4 145.2
220.8 149.2
199.0 147.6
179.2 135.5
185.5 137.2
209.5 147.8
185.9 146.6
182.8 135.7

1180.8 »'140.5
203.4 151.6
189.3 - 147.7
205.01 147.92
174.04: 130.10

1 1.14



Part II. Suggested Program for the Department of Env1ron-
: mental Protection

The Department of Environmental Protection (DEP)
should devote more effort to determining and defining the
dangers which New Jersey residents face as a result of ex-
posurc. to carcinogens and other environmental contaminants.
One “important step would be- to begin to inventory the presence
and patterns of use of toxic chemicals in the environment.
Another need is. to expand DEP efforts in measuring the con-
centrations of carcinogenic and other exotic pollutants that may
"~ be present in the air, drinking water supplies, fish and other
wildlife, surface and ground waters, and sediments. '

"Such a ‘program would havé'the‘followiﬁg elements:

A. Toxic Substances Inventory.

At present, DEP has permit systems which collect
data on the emissions of certain relatively common pollutants
into the air and water. These existing systems should be ex-
panded to provide information on the emissions of all potentially
carcinogenic and .other toxic substances. The Solid Waste Admin-
istration is developing an equivalent system which would allow
it to collect information at a level of detail similar to that ob-
tainable through the air and water permit systems; this system
will allow collection of data regarding emissions, treatment and
disposal of solid and liquid toxic wasteq

A de partmcnt wide lnventory would prov1de information as -
to the toxic chemicals currently in use in New Jersey, their
amounts, and their emissions, as well as their ultimate pathways
into the environment. This information will allow priorities to
be established for monitoring and regulation.. It will also help
establish the criteria upon which regulations may be based, in-
cluding, for example, toxicity, persistence in the environment,
and amounts used in the state.

B. Monitoring.

There are a number of different ways in which the
contamination of the environment may be monitored. Today, as in
the past, DEP and other state and federal agencies monitor the
environment on. a routine basis for the presence of certain pollu-
tants, the so-called '"classical” pollutants. Examples of these
pollutants are sulfur dioxide and carbon monoxide in air and sewage
and phosphates in water. :



These monltorlng systems have prOV1ded useful in-
formation on the overall pollution of these various media,
and have enabled us to determine whether current efforts at
cleansing the environment of- these "c1a551ca1 pollutants"
have been successful or not. :

R A ‘second tvpe of monltorlng, Wthh is much more dlf-
ficult, Lomplex,,and time-consuming, is the monitoring of cer-
tain organic and inorganic materials: in-the environment. This

3*.mon|tor1ng is cha1acter1 ed by difficult and complex analytlcal

_ procedures, by higher costs, and by the fact that relatively
~few samples can be taken and analyzed at any’ given time. It

is excmplified by the recent preliminary assessment performed
by the EPA to determine the concentrations of certain selected

| carcinogenic materials in drinking water which we mentioned in
Part I, and by DEP's <p€C181 monitoring for PCBs (polychlorinated
bnphenyls) in New Jersey's fish, shellflsh and sediments.

Historically, this more dlfflCUlt type of monltorlng has
been performed only to a very limited extent in New Jersey; -
- should be' expanded. Some specific areas in which add1t10na1
monltorlng should be performed are:

S Air

1. Pb]ynutlcar‘aromatic hydrecarbqns

Chlorlnated hydrocarbons

£

3, Carcxnogens in the V1CJn1tv of ccrtaln types of
industrial fac111t1cs o , ,

4. ’Arsenlc

5. "Heavy metals (for example,'mercury andviead)

Water, including drinking water, surface water,
ground water, and leachate from landfills

‘1." “Known or suspected carcinogens, e.g., chloroform,
carbon tetrachloride

2. Chlorihated hydrocarbons, including PCBs and
selected pesticides : : :

3. Heavy metals

Fish,vWildlife and Sediments

1. Chlorinated-hydrocarbohs’~
2. HeaVy metals

3. Organlc compounds suspected of belng carc1nogen1c
and known to accumulate in biological organlsms.

- 23 -



Flnally,’a th1rd ‘type of monltorlng may be used ‘as
‘a tool to find toxic and carcinogenic materials ‘in.the- en-.
vironment which have not been previously discovered or even
looked for. This is the most time-consuming and sophlstlcated
of all monitoring, in that many analyses must be performed
using many different techniques on even a single sample. The
problems associated with the identification: of each of the
~materials present are substantial, espec1ally in view of the
fact that.many "exotic" tontamlnants are present in very small
amounts. This type of work is on the border line between moni-
toring and pure research. It is characterized by the very few-
samples that are taken, by the sophisticated equ1pment required
to perform the analyses, by the time requlred to carry out each
“analysis and by the high cost per ana1y51s Th1s effort could
'wbe most useful, for example to: : ,

1. Determlne the productlon of leachate from landfllls
,and the subsequent contamination of ground and surface waters;

2. Determine 1nteract10ns among varlous chemlcals present B

in. the environment;

: ’3.‘ Determlne ‘the" formatlon of toxic or carc1nogen1c
materlals from non- tox1c precursors in the env1ronment and

: 4. Determlne the degradatlon of substances in the en-
v1ronment to form toxic or carc1nogen1c compounds :

- The two areas of- hlghest prlorlty wh1ch should be moni-.
tored by this means are the determination of leachate production
from landfills that have accepted toxic and hazardous. chemical
wastes in the past, and the determination of the extent to which
ground waters in New.Jersey have been contaminated by improper
~disposal of toxic materials. (This includes the contamination
of groundwater resulting from improper housekeeping around in-
dustrial fac111t1es, acc1denta1 spills of ‘toxic materlals, etc. )

C.. The-Treatment‘and Disposal of Toxic WaStes.

‘ ~ The treatment and dlsposal of toxic, hazardous

and carcinogenic wastes presents a serious problem for New Jersey.
With its large concentration of industry, New Jersey produces a
large quantity of such wastes annually, and has, in addition,
accepted for disposal large quantities of such wastes from other
states. Hlstorlcally, these wastes have not been treated before
disposal; they have been disposed of either through ocean dumping
or in sanitary 1andf1115 ~In the past, little was done to pre-
vent these materials from being washed out of the landfills into
the ground and surface waters of the state. Over the past five
years some attempts have been made to control and 1limit the dis-
posal of these types of wastes. However, the leachate resulting

from wastes deposited many years ago W111 cont1nue to be a problem
into the future : S

Ll

»

L



In order to avoid Lroatlng more problems in the future,
a program should be established for the env1ronmenta11y safe
treatment and disposal of these types of wastes.. Such a pro-
gram would logically be a part of the overall solid waste
management program being developed by the Solid Waste Admin- '
~istration.: One of the first steps is to determine what kind"
of wastes are produced how they are: transported, and where
they are treated and- dlqposed this is part of the inventory
“described above. This information will enable the Solid Waete
Administration to cstablish priorities for its programs, and -
will allow judgements as. to Whth materldls should not be dls—
poscd of onto thc 1and :

lherc are a-’ numbcr of tox1c substanees for whlch suf- {
- ficient information is available now, so that a determlnatlon may
- be made as to:the unsuitability of their disposal on-land.  In
order for these wastes to.be-disposed of properly, however, al-
ternative treatment or disposal methods must be made avallable
This will require the development - of criteria to define environ-
mentdlly sound disposal procedures.’ The first priority in this.
‘area is the development:of: performance Crlterla for.incinerators
- that are or may be used to dlspose of toxic. and hazardous organic
-materials.. ‘These criteria must insure that. the materials: are
burned completelv and that no toxic substances enter the air
through the stack or into the water via water used for cleaning
("scrubbing") the exhaust gases. The presence of one or more.
such facilities in the State of New Jersey would provide a neces-
sary alternative to help insure that environmentally dangerous
chemicals may be safely treated.- An example. of the type of wastes
which should be incinerated, rather than being disposed of by any
other mecans, is.the family of persistent chlorinated . hydrocarbons,
including pesticides, PCBs, and other %1m113r materlals B

‘ - Another problem. is the dlsposa] of 91udges ploduced in

- sewdge treatment deil]tles These sludges often contain toxic
substances from the effluents of industrial facilities that feed
into the sewage plant; the sludges are presently disposed of in
the ocean. The federal policy for disposal of such sludges calls
~for the phasing out of ocean dumping by 1981; as a result, al-
~ternative methods will have to be found. . At present,vseVeral
studies of local, state and regional scope are underway which are
attempting to 1dent1fy sound alternative methods.. It will be
necessary to carefully monitor the development" of these alter-
nate programs, as well as the facilities themselves, to insure
that toxic substances present in the. sludges are not 1nadvertant1y
released rnto the env1ronment

D. Reduction of Water-borne Discharges‘of'Toxic Sub-
stances and the Protection of Drinking Water Supplies




~The current system by which effluents into surface
waters are controlled:does not take into account many toxic
" and carcinogenic substances. In fact, even basic data as to
the exact nature and composition of: these effluents is lacking.
The toxic substances inventory discussed above should provide
the information necessary for development of a program to limit’
such ‘toxic effluents. It will still be necessary, - however, to
monitor and analyze- these effluents Ain order ‘to insure that
standards are not exceeded L : :

S , Many of the tox1c substances currently em1tted into the
waters of New Jersey or those that have been emitted in the past
will remain available in the surface or ground waters in their
present toxic form for many years to come. It is therefore
necessary to establish a monitoring program that will test pot-
"able water for the presence of such materials. -Current systems
for potable water treatment do not remove many of these sub--

“ stances from the water, and as a result, these substances can be
ingested through the use,of water for dr1nk1ng, cooking, etc.

- The program that is developed here should include the establish-
~ment of effluent emission standards. These standards must limit
the amount of the toxic substances that may be emitted into the
environment, as well as limit the amounts dlscharged into sewage
. ‘treatment fac1l1t1es New means should be developed for the pre-
~treatment of effluents before dlscharge, as- well ~as for proper
dlsposal of the " resultlng wastes

_E;; Reductlon of A1r borne Dlscharges of Tox1c Substances

: The 1ndustr1es of New Iersey emit a large number of
substances into the atmosphere. In addition to the ambient -air
monitoring discussed above, methods and procedures should be
developed by which the: stack effluents may be tested. This is
needed to identify the substances that are being emitted, as well
as to insure compllanoe with any standards that may be promulgated
to limit such emissions. . -

V.F.g-Relation to Federal'Laws~andhActivities

.. . The - federal government currently has authorlty to
limit the introduction of toxic substances into the environment
through a variety of laws. Many of these laws provide the frame-
work in which state regulatory programs function. Programs de-
veloped in New Jersey will have to strive to avoid duplication
of federal roles and activities and to supplement and complement
federal regulatory action.

L/
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APPENDIX 2

'New Jersev Cancer Mortal1ty Rates 1950 106

The mapq in this appendlx show the cancer mortallt)
rates: for %elected hody GlteS for whlte males and Female
gfln New Iersey ' S e :

. Body 91te> ehosen for these maps were. those a:qoctatel
”w1th the highest cancer mortality rates in the state: had
counties which had death rates statistically: higher than®
counties in the rest of the United States and where the
mortality rate of the state was greater than the countrv
upecxflcally the crlterla were: , : :

1. mortal1ty rate greater than 5 per 10 OOO

2. at 1east one county’ 1n the upper 10 percent of all
countles in the U.S. o

a mortallty ratlo of New Jerqev to Unlted ,tatear
'e\ceedlng 1.0. S : ’

(3}
L L

" The sites.whlch=cehformédute‘a11:offthese‘criteria were:

- A1l Malignant Neoplasms, 'Male_and-Female.
Stomach, Male and. Female : -

. lLarge. Intestlne Male and Female

. Rectum, Male and Female

ffPancreas, Female ‘ R,

" ‘Trachea, Bronchus. and Lung, Male and Female

Breast - Female T . «
Corpus Uteri . IO o !
Ovary ' :

“Bladder Male (Female bhladder is 1nc1uded for comparlaon
: although the N.J. rate is lower than 5)
- Leukemia, Female »

The counties shown with circles are. those whose mortallty~

rates were ‘in the upper decile for all counties in the U.S.
The upper decile is composed of the 10 percent of :all counties
in the U.S. that had the hlghest mortallty rates nationally.

The counties shaded are those that had a mortallty rate
significantly higher than the U.S. rate. Due to difficulties
in reading the maps in the Cancer Atlas, not all counties that
are significantly high are Shaded. Revisions will be made -
as additional 1nformat10n is TGLGlVGd from the National Cancer
vInstltute o : - ' ’

~28-
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ALL CANCERS, MALE

" UsS RATE - . 740
NJ RATE 205.0
UPPER DFCILE RATE' 178.0

"o COUNTIES EQUAL TO

OR EXCEEDING UPPER
DECILE RATE

[_] countiEs sieniFicanTLy

HIGH IN. UPPER DECILE
RATE

Scale in Miles



ALL CANCERS, FEMALE
US RATE 130.!

NJ RATE . 1479
UPPER DFCILE RATE 1363

COUNTIES SIGNIFICANTLY

HIGH IN' UPPER DECILE
RATE

Scale n Miles

»



»

STOMACH - MALE | \

. US RATE 5.2
NJ RATE 18.9
UPPER DECILE RATE 19.7

COUNTIES SIGNIFICANTLY = \__
' HIGH IN UPPER DECILE _/ |
RATE AM

(
;
3
8 ) 16

Scale In Miles
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STOMACH - FEMALE |
US RATE 77
NJ RATE 98
UPPER DECILE RATE 10,9

[ counTiES SIGNIFICANTLY
HIGH IN UPPER DECILE {%M]‘

e P
_—~6o

A

0o 4

Scale in Miles
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LARGE INTESTINE - MALE

US RATE . 85
NJ RATE 22. 1
UPPER DECILE RATE = 18.6

- STTd COUNTIES EQUAL TO
SRR 'OR EXCEEDING UPPER

DECILE RATE

COUNTIES SIGNIFICANTLY

HIGH IN UPPER DECILE /
RATE

Scale n Miles



LARGE INTESTINE - FEMALE

US RATE ' 16.3
NJ RATE 211
UPPER DECILE RATE 19.3

COUNTIES SIGNIFICANTLY

HIGH IN UPPER DECILE
RATE

Scale in Mlles
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RECTUM- MALE

US RATE 77
NJ RATE. . TR
UPPER DECILE RATE 89

Po 2] COUNTIES EQUAL TO - Nl
. OR ‘EXCEEDING UPPER S /TR N oce
. | DECILE RATE N

| COUNTIES SIGNIFICANTLY X, . .

HIGH IN UPPER DECILE A o

'RATE T UM T

e e

Scale in Miles




N

RECTUM - FEMALE
" US. RATE

4.8
N.J. RATE 6.8
UPPER DECILE RATE 6.2

COUNTIES EQUAL TO
OR EXCEEDING UPPER

DECILE RATE

COUNTIES SIGNIFICANTLY — (~
HIGH IN UPPER DECILE . .-
RATE A

.. <3

Scale in Miles



PANCREAS - FEMALE
US RATE 58

C NJ.RATE ~ 63
UPPER DECILE RATE 80

COUNTIES  SIGNIFICANTLY HIGH -
IN UPPER DECILE RATE /é\%

4 8

Scate In Miles



TRACHEA, BRONCHUS, LUNG

~  MALE .
US RATE 380
NJ RATE 468

UPPER DEGILE RATE 43.3

"] COUNTIES SIGNIFICANTLY
HIGH IN UPPER DECILE
RATE

Sceie in M,Hosi

o

»
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TRACHEA, BRONCHUS 8
 LUNG - FEMALE

‘US RATE B
NJ RATE .
UPPER DECILE RATE

COUNTIES SIGNIFICANTLY .~
HIGH IN UPPER DECILE _j, '
RATE ' ‘ o

Scale in Miles



U85,

BREAST - FEMALE

255 T
306 “ -
280 o ;-

US RATE
NJ RATE

UPPER DFC'LE RATE b .
\ ,
COUNTIES EQUAL TO RV .
OR EXCEEDING UPPER T eSS
DECILE RATE | | ‘ou.oo'ooo UOGOUIO N \,‘fn&*z nn;t;
. LX) . oo" nQ o 0.
. . . oo ‘o°0°°'oqo°°"2‘,"~‘..° >
... | COUNTIES SIGNIFICANTLY . 0 0% 05 6% 0 e b7
; A « ¢ ) 0@ /
HIGH IN UPPER DECILE _ .7 1 ° 8200 0% 0% Jf
RATE S oo 00 0 %0
..__/‘%3‘[6.\'\\, ; oo ° Oo ‘:? o"" p Vol
| /\/»/ — G ; \i . °aoooo . c,:; zu:’c‘ ‘|

Q

T
/
s

4 15

8
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- CORPUS UTERI, UTERUS

US RATE 6.l
NJ RATE 7.4
UPPER DFCILE RATE 9.3

COUNTIES SIGNIFICANTLY

HIGH IN- UPPER DECILE
RATE :

oCt

Scale n Miles



OVARY, FALLOPIAN TUBE,
~ ‘BROAD_LIGAMENT

US. RATE 86
NJ. RATE 10.0
UPPER DECILE RATE I06

COUNTIES SIGNIFICANTLY HIGH
IN UPPER DECILE RATE

4 8

" Scelv In Miles



BLADDER 8 OTHER URINARY - FEMALE
US. RATE 24 |
*° NJ. RATE 29
e UPPER DECILE RATE 34
COUNTIES EQUAL TO
- OR EXCEEDING UPPER
' DECILE RATE

COUNTIES SIGNIFICANTLY &
HIGH IN UPPER __ 600
DECILE RATE

Q 4 8 6
—

§colo in Miles



/

&ADDER & OTHER URINARY FEMALE-

Us. RATE 24
'NJ.RATE . 29
UPPER DECILE RATE 34

- COUNTIES EQUAL T0
'OR EXCEEDING UPPER -
DECILE RATE

Scale in Miles

»
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LEUKEMIA - FEMALE

US. RATE 57
NJ. RATE 57
UPPER DECILE RATE 66

lob °; 5 COUNTIES EQUAL TO OR

EXCEEDING UPPER DECILE
RATE

Q

4 8






. FACT SHEET: ATLAS OF CANC

' counties,withnsimilar“cconomir and social charahtcr1sti s. . SEAs’

["1

R MORTALITY FOR U.S,. COUVTIES: 1950-1969

U S Departmunt of Health qucatlon, and Wellare
Natlonal Institutes cf Health

“National Canccr Instltute‘
Sethesda, Maryland 20014

The Natlonal Cancer Instltutc (hCI‘ haq pub1*shed an At]as of an cer

Moxtn11Ly €oL Uu.s. Countics}V_«)JO ]?GQ.QHOMIDP nggluphiC vaxlatlon

in eancer deaih rate dLiLS :thg-ﬂ 5. fur 3§fanatomi¢'Siteé_nf-cancer.ff
.‘NCI’scientists,belieVe the_ég1a~vnrov1dho clues to occupational
and other environmental,faétors:that3cqntribute,to cancer causation..

The Atlas ,can be uved to Jden ify communities or areas of the U.S. where

additional studies may,pinpoint these factors.

’;.AuthCrs of the Aflaévéré Thomas'J,;ﬁaéon,.PﬁfD., Frankﬂw.‘McKay,
Robert Hoov;.; M. D., hl]]:nm 1 ﬁ}br,‘Bhlb%,vand’Joséph_F,vfraumeni; Jr.,
M.D. of \(] s lp*dcm1olo Yy )Tanah!‘ |
| Th¢;ﬁ£l§3 containsvmaps{éf;16_commﬁﬁ;ééﬁceffsifcsfén afcounﬁyjby-

county. basis.. The other 19 51tco, for which fewer deaths occurred during

- 1950-1969, are mappcd‘by state:ecbuomic?éréa,(SEA),f;The_SEA is a unit

def ned by the U.S. Bureau of rhc Census,és‘a singlevcaunty'or;group‘of
usually are intermcdluhe in q17e “between counLJev and states

The maps are based on average annual.Cancerﬂdeath rates (deaths
per 100,C00 population) ccmputed after tabulation of cancer ‘decths in

the‘u;s. during 1950-1969. This irformation, obtained from data

.prov;nca by HEW 's LnLlonal CQnLer,fp;iﬂeath}Stétistics,vis based on

dcathicertificayes. Theurates weré:computeduscparatelyffor.whites and



Sl

nonuhiteslaac for rales ana females. The data wereladjusted to correspond
to the dlstrlbutlon by age of the u.s. population in 1960 'The resultlng
729 pagc volume of cancer death rates was published by NCI in 1974,

The new maps of cancer mortality uhow geographlc patterns separately
for males and‘females and dascribe cancer ohly in whites. The smaller
numbers of nonwhités»in‘tha‘U.S,lmake'mddiflcatioﬁ‘of'tha mapping téchnique.
necessary to assure"raliable feéulfs;’ Anotﬁer ﬁapping atudy now under
wayfvill'éxaminé”ih~detailvgeogfaphig differehceslia-caaccf death rates
for noﬁﬁhites; | . .

The maps are fallowed by aummary taales for each cancer 51te, 1lst1ng
a percentlle ranklng of both wortallty rates and_ numbers of deaths, sting
these‘tablcs, together with the volume of‘cqunty~byécounty tabulatibns, a
reader may‘aSSeas the relative impact of a partigular cancar for atyvcounty.
Othet tables in the Atlas lié; daath‘ratesffor aach.Cancer sita for
consecutive five-year age groups.

NCI scientists sugéésl thevchief value of the maps vill be to stimulate
scientistskand other health professionals‘to condﬁpt studiesvaf intriguing
cancer patterns ln their own locales. . Sihilar'geographic patterns for
bptﬁ'males and females'for a particular cancer auggest tha; common
environmental factors may,conﬁfibute to causation; markedly differeﬁt
patterns for the sexes suggest:effécts of occupational factors.

For some ;ites saéhlas‘mélanoma(a'rare form of skin cancer), the NCI
scientists founa predlcfable»geographic patterns. Melanoma deaths:
occurred predominantly in the southern_U.S; Ihvareaa'of the Southwest bor-
dering Mexico, rates wvere somewhat lover. - Scientists have known for many years

that sunlight is a major cause of skin cancer, and that darker-skinned persons



are lgsé susCeptibleﬂj'

Caégeré{pfachc_épiqn,and.reqthm, Beiieyca'to bevrelated to diet; were
fcﬁndviﬁ%both?ééxeg‘at ab6§e,avgrage‘fateé ih thé quéheést (Nég£Jerée§;.:;,
.southgfﬁ;ﬁewi?6rk,_Cénﬁeéﬁiéut,thon Ié1ana,vﬁassaghuséﬁ#sjﬁand:in urban‘
aréné &iohé‘the Great;£akés,(Buffalo, C1eve1dn3;vDefroit,.Chiéago, Milwaukeé).
Low:fatés?Wérc'EOUnd_in,thc}Sbuthcfﬁ and éeﬁtréifparys'Qf4the‘U.S.:>Surprisihﬁly,
breast Caﬁcef showed a-%imii&r-pattern, Sﬁggesting-ﬁhaﬁ tﬁié‘diSeaQe‘may Hévéli
an éﬁvironﬁentél faétor‘in'common WithvcaﬁcefS—of.the-larée intesfiné.

~High rates in tﬁe Noptheasﬁ for qanée;s bf:;ﬁé eé6pEagus;vlarynx,
_mopfh,aﬁqrthroat,wand>bladderiwere Jimited to maleg; suggésting fhé'infiueﬁéé‘
of'bécuﬁafioﬁal factérsra_in'aicorrelétidn~s§udj5»thelNCI'sgientistswidéntified

“high rates of eancers of the dung, liver and bladder in counties with signi-

figant.éﬁ_lbymentvinbﬁhe éhemicalvindustryA :édditiohal?stﬁdies:are nceded
to clarify any bccupatiohai.risks;‘ |

It dis nearly,ceftain;'thé ﬁClvséiéntis{sibelieve,’thntbiﬁdhstriéi
eiposprés hayéyproduced'the*strikiﬁg.geogfaphic concentrat ions of Bladdcr
cancer &eaths‘in‘males_ih,theanst.‘”

The NCI scientists aisorfound abéve—aVerage lhng'canCef’death rates

in .counties where a Signifiéaht perﬁehtagé of the work force is engaged in
smelting and xefihihg of'copper;ileadvand zihc,orcs.vbArsenic3 a known human:‘
cancer—pfpducing_agent,.is an;éi%borne byproauét:of tﬁé smelting‘opefation
for these ores. Aboygjavérage fatésvwere‘found.fof‘females és wéllrasvmalesr
inAthese,countiesersuggestiné‘spreédvof an bccﬁbatiOnal risk to the sufrounding
community.

“High mbrtélity rates for lung cancer Qere_fouhd,along ﬁhe Gulf Coast

from Texas to the Florida Panhandle. . Of Louisiana's 64 counties, 38



-4 -

afe-in fhe;ﬁighest:;O ﬁercent of all U.S. counties ranked for rates of
male 1hngkcaﬁcérlmorfality. Tﬁirfeen Lquisianﬁ counties are in the to#
“one ﬁc?ccﬁt, as are én additional seven counties along the Gulf Coast
aﬁq aloug'the‘Atlantic Coast»from northérn Florida to ChaflcstOn,*South
‘Carolina. This pattern suggests that-environmqntal factors, in addition
to_cigarette sﬁoking, may bercohtributiﬁg tb lung cancer deatﬁs in tﬁbse‘
-ptcdoﬁinamtly rural éhdrseaport areas.

High rates of stqmach cancer were found in the Nofth Central States
(the Dakotes, Minnesota,>Wiéconsin, upper Michigan). NCI scientists believe
,ethnicvfactors‘are-responéible for. this pattern,~ TheLhigh rates in»botb
‘sexes cérrespond-ciosely with ‘the geographic concentration of perSons with
éncegtdfs:frévaﬁstria, the Soviet Union; éndecandiﬁavia; Sfomach cancer
rates 'in these countrics ave also higher than thenU.S.'éveragé.

The NCT scientists noted an unexpected concentration of above-averape
rates for cancers of the lip aund mouth/throat aiong women in tﬁe'South.
There weré no clearly discernible patterns in the U.S. for several forms of
cancer, including'cancers of the pancreas, brain, salivary gland, nose,
and sinuses.

The authors. of the mappingzstudy caution that the maps should not
be‘used alone to ascribe cancer mbrtality‘to‘haZards-in specific areas.
For‘example, mortalityvrates~ih specific areaé sometimes mayvrefleCt environ-
mental exposures from:entirely diffcrentvparts?of the United States due to
population movements such. as retirement. Howcver,‘the geographic patterns
are cdmpatible with krown riskﬂfactors fof seyeral-cancer sites, a fact that
gives the scientists confidence invfhe geograﬁhy'of cancers for which little

has been known.

[ X



NCI scienfists aiready have used the county+by—couhty mortalitybdata
and mappihg study as an initial indicator of éossiblc public health hazards,
and have fohnd novunusﬁal cancer mortality ﬁatterns]so,far amongvpersoné
residing where drinking water is contaminated by ésbestos*or whefe homes
are builL on fadioactive;tailingsifrom‘uraninm‘mines. - However,; continued
“monitoring of the morfality patterns in these arcas is necessary. |

NCI scientists will continue to refinc the data and mapping techniques.

“h

New studies will follow up leads suggested by.natianal.patterns "or specific
forms of cancer. Among these wili be stﬁdies concerning the effeqt of
migrations of persons from one part. of the U.S. to another;

Re5ults~of-a separate mapping study of geographic differbnées among
nonwhités, when completcd,’wili be used to combare»differegceSvampng whites
and nonvhites. Aq in;depth~aualysis'of»thé.effécts of'socioecoﬁomic'status,

urbanization, and Jatitude on cancer death rates will complement the current

studics of the U.S. county data.

i
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4

CANCER AND CANCER RESEARCH IN NEW JERSEY

Appendix 4.
A REPORT BY THE ResEARCH COMMITTEE OF
‘i»TH_E CANCER InsTITUTE OF New Jersey, Marc 1976*
Recont hcadllnesqpote from an NIH report( ) that New

RJersey c1tlzens haveihe hlghest cancer rates in the United

States for many of the- most frequently fatal types of cancer,

1nc1ud1ngvcancer of the bladder, breast ,large 1ntest1ne, | |
' rectum; and 1uﬁg' Th1s has been known for a number of years,l

but ‘has attracted relatlvely llttle pub11c1ty or off1c1al’

- response in New Jersey Statlstlcal analy51s as shown 1n .

Table 1 1nd1cates that New Jersey has 3 5 percent of the U S
»populatlon, but 4 percent;of new cancer cases,whlch makes the
"incidencevofcancerIA,percentvhigher in«New»Jersey than in the
'iﬁnitediéfaﬁeslu The»esflnated‘hospital cQsts,onCancer care to‘New

~ Jersey residents'were 75vmillion‘in 1972.

_ Nationally; cancer 1is the diseaéermost feared by the

Anerican,peoplerandein;response to-fhese concerns‘COngreSsiv
esﬁablished the National Cancer Program in 1971~to»provide the
"National‘Cancer InsfiﬁUte‘tNCI) more funds for cancer research
~ and control Fundlng of the effort at 'NCI has 1ncreased from |
;$181 million in 1970tn over $600 mllllon in 1975, but New

JerseY,haS qualrfled for relatlvely 11tt1e of this (see Table 2).

Membership: Lewis L, Coriell, Chairman, Institute’ for Medical Research;
Charlotte Avers, Douglass College Alan Conney, Hoffman-LaRoche; Eric
Hirschberg, CMDNJ Arnold Levine, Princeton University; Donald Norris,
Rutgers Medical College Robert J. Robinson, Rutgers Medical College;
. Arnold Rubin, CMDMJ; R. Walter Schlesinger, Rutgers Medical College;
Robert W. Slmpson Waksman Institute; W1111am A. Strohl Rutgers.
Medical College; Thomas R, Walters, CMDNJ



TaBLe 1

COMPARISON OF CANCER STATISTICS IN N.J. AND THE U.S.

"-POPULAfION,<2) P !,' ‘-212.812,606f | 7;414,600‘ 55
".New cANCERcAsés(z) | _655;000 | 26,000 4.0
o cg&cea ﬁEATHS‘(3)“" - »'f_‘ 'f,- 355.000 ‘ _14;000' 3.9
INCIDENCE PER lOOIOOQ P§PULAT10N ; -308 | | | 351  114.0
MoéTALITY PERv10b4000~POPULA%16N 167 | 189 113.2
Cos oF HOSPITAF CARE FOR N}JI‘CANéER»PATIENTs ) | $75 MILLION’

ESTIMATED TOTAL COSTS INCLUDING DOCTOR BILLS,

© OPD THERAPY, LOST WAGES. INSURANCE, INDIRECT

cosTs (5.6) ‘ " $750 MILLION TO
| | 1.0 BILLION



CANCER RESEARCH' GRANTS AND FELLOWSHIPS AWARDED DURING ‘FY: 1975

TABLE 2

STATEt PopuraTION (7)

| ToTAL §

CONNECTICUT 3,095,000

MARYLAND 4,088,000

MASSACHUSETTS 5,828,000 .

New Jersey 7,316,000

New York 18,120,000
PENNSYLVANIA 11,827,000

VIRGINIA '4,967}000

$1,109,224
$ 615,996
$1.636,282
$ 307,725
$4,757,318

$1,358.661
% 48y,146

PER N.J. as ,
CapiTa-$ 1007 ToTaL $
.36 90 $ 10,827,000
15 375 $ 75,211,000
.28 700 $ 42,361,000
04 100§ 7,598,000
.26 650 $1o7;251,000
12 300 - § 34,788,000
250

.10

$ 17,156,000

PER N.J. As
CapiTa$ | 1307
350 336
18.35 1760
7.7 < 699
S 1.06 100
s 569
2.9 283
345 332



C1t1zen concern forth1551tuat10n led to foundlng of the
non- proflt Cancer Instltute of New Jersey (CINJ) on September‘

20, 1974 Among its purposes areﬁ--% 1mprOV1ng ex1st1ng levels

‘u"_oflearly‘detectlon,qtreatment. research and educatlon in

--- cancer."

| CINJ applled for a plannlng grant from NCI to develop a
plan for attacklng New Jersey s cancer problem 1n a coordlnated
manner 1nc1ud1ng the most modern methods of cancer research
_pat;ent‘care, and cancer control Thezppllcatlon was approved

in Decemher 1975 and funded in August 1976

The Research Commlttee of CINJ at- 1ts'f1rst organlzatlonal
meetlngfon January 30 1976sought to 1dent1fy explanatlons for
- New Jerscy s lack of part1c1pat10n in the natlonal cancer rcsearch
programs on the theory that 1f reasons could be identified they
would form the ba51s for correctlve ‘measures in the cancer plan. to

be developedvfortNew.Jersey.

=This.brief report is ' the first attempt‘to respond to this is-
sue and to identifyvthefcauses‘andJSuggest solutions.for Newn
Jersey s fallure to take advantage of federal programs to support
cancer research and control To do thlS New Jersey s performance

will be compared to,other states_ln its geographlc region.

0



New Jersey is in the ‘heart’ of the 1ndustr1allzed eastern
seaboard. It is "46th in size among the states, but has ‘the
denseStvpopulatlon per'square mile, 1,016 in 1975(8), and is EE
increasing at the rate of 1.3 percent per year (Table 3) It
has the 4th hlghest per caplta income among the states and 1sadl
' the most highly urbanlzed (Table 4)»5 In sp1te of 1ts den51ty
of wealth, populatlon,,and need for .cancer research, New Jersey
‘has not been able to attract much of the federal funds made E_‘h
available through'the,Natlonal ‘Cancer Instltnte. |
| TABLE 3 ( )
NEW JERSEY POPULATION

CEst. f_vEst

e ,i975f . 1980 1985
Total population ~ 7,644,720 8, 095, 000 . s, 596, soo
Population/sq. mile 1.016 g L 076 1143

Historicaily,:New Jerée&»hae}iacked_the mostvadvanced andit
complex medical care facilities. 'Residentsdwho reqnired these
services have had‘torseek.them in_institutions:in New'York City’ »’v
and'Philadelphia.'fThiS‘eervedithe more affluent citizens of |
New Jersey who could afforddto travel to another state for medical
care but retarded provision of high'quality_care for the aterage

citizen.

One of the reasons is that for many'years New Jersey provided’
no centers of excellence for tralnlng phy51c1ans and has therefore

had to export its med1ca1 students to other states for med1ca1



educatlon..*The5e5centers of~eXcellonce:infeducationaand train-

b:dylng are usually the nucleus of centers of excellence of patlent

v‘care.avIn'recent'years as the costs ofvmedlcal~educat10n'have
u1ncreased many states have refused to accept New Jersey app11—b
.]cants to med1ca1 school because a con51derab1e portlon of the
}‘expense 1s borne by the rece1v1ng state. The net result is
‘that many New Jersey students cannot get 1nto Amerlcan med1ca1
';schools and many of those who do succeed never come back to |
”New Jersey - but set up practlce in the area where they receive
he1r undergraduate andre51dency tralnlng , There are a number

m‘of cumulatlve effects of these p011c1es, for example

1 A shortage of med1ca1 manpower A survey 1n 1975 shows

hh;that the nat10na1 average ratlo othD 's per 100 000 populatlon
'15 159 whereas in New Jersey it is 126 and in South Jersey #t
is 91 5(8) VDr; Stanley Bergen, Pre51dent of CMDNJ has estlmated
’ﬁthat there is a contlnulng need for 100 new phy51c1ans a year 1n‘
.South Jersey to gradually correctthe def1c1t and replace phy-

sicians who d1e or 1eave the area. As of January 1975 only a small

percentage of a11 M.D.'s pract1c1ng in New Jersey had recelved the1r
vmedlcalbeducatron-ln New Jersey.vo,z% ;nnArea»I; 7.3% in Area IT;
5.7% in Area III; and 3.8% in Area IV. |

2. A shortage of fulltime physicians in hospitals: There‘

are few medicai school1ype.hospitais in New JerSey where American

”‘medlcal school graduates prefcr to take the1r 1nternsh1p ‘and re51dency

‘tralnlng Therefore, most New Jersey hospltals do not attract

Amerlcan tralned 1nternes and resrdents and must settle for

L2
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_'TABLE L

. PopuLATION DENSITY (9),

STATE

CONNECTICUT

MARYLAND

MASSACHUSETTS

NEW JERSEY

NEW»YORK |

PENNSYLVANIA

VIRGINIA

UNITED STATES

PER Sa. MILE

624
397
727

953
381
262

17

58

RANK

.15

RANK OF NEW JERSEY IN RELATION TO OTHER STATES 1974-1875

Income/Cap1Ta (10)

-~ Rank

10
12

18

23
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graduates of foreign schools or do withoutvresidents {Table 5).

3. A shortage of research: With few fulltime teachers,

residents, and practitioners in most New Jersey hospitals itfis
obvious that there is little fime for research research training,
or research facilities devoted to cancer or to any other dlsease
for which present knowledge is 1nsuff1C1ent (Table 6). Note that
in New Jersey medical schools there are 1.4 students enrOlled‘for
advanced degrees per 100,000 populétion whereas in neighborihg
states itﬂvarieS'from 5.9 to 15.3 with an average va9;2/100,000
or 657 peréeﬁt more than in New Jersey._‘Figures are not available;
at this writing for students enrolled for advaﬁced sciehce degrees;
in univéreities. However New- Jersey has only one maJor unlver51ty

'so its p051t10n relatlve to neighboring states is not 11kely to be

changed when this data becomes available.

4. A suboptimal quality bf_care: The ultimate resuitQOf the

first 3 points is'subcptimal care for the citizens of New Jersey{
Other'cumulétiﬁe effects could be listed’bUt the ones abere‘are
sufficient to inditate that there are chronic deficiencies in the
quality and availability of pétient care and health delivery in New
Jersey. The‘high_iheidence of tuberculosis and infent mortelity in
New Jersey's urban centers, the:above average incidence of cancer
deaths, the necessity of seeking care iniPhiladelphia’or'New”York
are unresolved concerns. The»costs of hospitalizatien and treatment
,iﬁ'Philadelphiabare approximately‘deuble=those in SOuth Jersey. A
comparlsan made in 1973 shows the f0110w1ng average costs of pro-

cedures in Phlladelphla Vs. South Jersey (Table 7).

L1l



TaBLE 5

INTERNE AND RESIDENT HOUSE STAFF IN NEW JERSEY HOSPITALS 1974-1975 an -

# GRADUATES OF . PercENTAGE oF House STAFF

STAfE | TotaL # House STAFF . FOREIGN ScHOOLS - GRADUATES OF FOREIGN SCHOOLS
CoNNECTICUT j'l.,17l | 494 B NV
MARYLAND 1,956 75y s
MASSACHUSETTS 2,742 689 | 5
New Jersey | 1,743 1.289 : R {1
New YoRk 10,004 5,485 | -
CPewssvvania 3869 s R

VIRGINIA | - 1133 | 1) R | | 17



TABLE 6

GRADUATE TRAINING IN-BASIC SCIENCE DEPARTMENTS OF MEDICAL SCHOOLS (12)

i..di 

~ CONNECTICUT

i1ARYLAND
,MAséAcHuétrfs
New JERSEY
New Yor
PENNSYLVANIA

VIRGINIA

DOES NOT INCLUDE

# STUDENTS ENROLLED FOR ADVANCED TRAINING
MASTERS PH.D. PosT-DocToRAL

179

105

25
1
215
183
58

GRADUATE TRAINING IN UNIVERSITIES,

e

200
202
241

73

1,117
578

204

94

/8
191
19
157
196
25

© " "ToTAL STUDENTS

i

473
385
457

103

1,519

957

27

: —
15.3

9.4
3.0 .
1.4
8.4
8.0
5,9
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TaBLE 7
AVERAGE costs s
o SOUTHERN, HIGHER % OF
Paiia.  New JERSEY‘ CosT IN PHiLA.
AVERAGE'PER Dxem”cosy 8157 $ 85 837 o
.AVERAGE CARbiAC CATHE%ERIZATION'“v  $700 $226‘ | 2097
AVERAGE DIALYSIS 8370 8138 1687
- AVERAGE OPERATING ROOM CHARGE/HOUR  $245 '782'»

$137
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P .
In addition to the greater costs of medical care in

Philadelphia for South Jersey residents one musﬁ add the expense
. ) . B | - . ‘ ). .
‘and inconveniences of travel for patients and visitors, parking,

and persohal safety. The difference in costs is not accountéd
|

for by the types of tertiary care provided in'PHiladelphia.
iMostytypes of tertiary care are now,prbvided in‘South Jersey and

care by tertiary care physicians is not necessarily more expensive
: . | .

- than care by primary care physicians as shown by a survey in

Ohio. (14) 1In 1960 twenty-two percent of hoSpitﬁl-beds in Phila-

delphia were océupied by South Jersey residentsiwhile in 1973
' |

|

|

Cancer in New Jersey o L J

it was seven percent.

New Jersey has some of the highest cancer death rates in the
United States for the more frequently fatal cancers, including bladder,
breast, large intestine, rectum, and lung as shown by a national

[y

survey;(ll

"Of the 21 counties in New Jersey, 18 have bladder cancer
rates in the highest decile of male rates for Ell-U-S-
counties; Indéed, the rate for Saiem-Cﬁunty New Jersey
(16.1 per»lO0,000 population) ranks highest among all

4

American counties with a white population of at least

10,000."

"0f the 21 counties in New Jersey, the rates for colon

cancer are in the highest decile nationally for 15§
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counties in males, and 16 counties in females. For
rectal cancer, the,corresﬁonding numbers are 18'andAlS."

1MedicalnEducation'in New Jersey

The above deficiencies of health care'émeng dthers;led_te‘the.
establishmeht_of'a private medital’school'atuSeton Héll’in‘1954
which later was taken ever by the State‘in 1965 and moved to Newark
where it became the New Jersey'College of'Medicine and Dentisfry,
In 1962 the state opened another medical school at Rutgers called ’
Rutgers Medical School. In‘1970 both‘medical schools: and the dental
school wefe put under ‘one Board of‘Trustees’cailed the College of.
Medicine and Dentistry of Newaersey (CMDNJ) whieh nowfhas several
divisions: New Jersey.Medipal SchOél_(Newark); Rutgers Medical
eSchool.(Piecagaway);'New Jersey Dental School (Jersey City);
Graduate Schodl for Bioﬁedicai Scienées (Newark); and’ahother medi-
cal education program being developed in South Jersey. The latter
sthool will be a branch of the‘parent‘CMDNJ;and will provide the
3rd and 4th years'ofrclinical_training atrexisting Cooper Medical
Center and other‘community'hospitals, A Veﬁeranfs Hospital to
serve Delaware Valley has beeh aﬁtherizedeat the site tb complete a

regional medical complex of»teachihg hospitals in South Jersey.

The primary funttien of a medical school is to train future
physicians and the muitiplicity Qf‘speeialized skills.required
to deliVef\modern‘medical carevmeansltpat a medical“echool |
differsyfromka community hospitel in one imbortantvfact. It

must have a nucleus of fulltime physicians who devote time to
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training medical students. Tiie, which iélnof‘aQai}ébie t6.the'

busy préctitionef;' Th¢}4 eSSentiéi eiehehts which a‘ﬁediéal

school must provide for thorough and efficient eduCation‘of

physicians are: 1l)experience in patient care, 2)formal education, .
3)research and 4)community outreach programs. Thesé in tufn

require:

1) 1Instruction in the care of sick patients requires that
a medical school must have use of sufficient hospital beds

“and outpatient facilities to meet its teaching requirements.

2) 'Formal education requires classrooms and laboratories

for lectures, demonstrations, examinations and dis-

cussion.

3) Time for research is essential to attract scholarly

faculty who will study unsolved medical problems and

keep ,abreast of recent advances at other institutions

around theworld. A medical school shopld have access
i
to all advanced medical knowledge and Pe able to

|

interpret it to the students and provide it to patients

in its region. ’ ‘ X
J

. y ;
4) Outreach programs to maintain and improve standards
of community health care delivery are ;he fourth cor-
nerstone for amdern medical school. ﬁt includes regional

planning, ongoing postgraduate education of physicians,



cooperative programs with conmunity hospitals for
‘tralnlng 1nternes and re51dents, refresher courses,v‘
coordlnatlon of health and welfare serV1ces, referral
channels for reglonal hosp1tals, and research to f‘ |
develop better methods for communlty dellvery of health

care.

All these four elements are necessary to create a center of ex- ;
,cellence for health care which we call a med1ca1 school All
Vfour have been def1c1ent in New Jersey in the past “and even‘tOday
the medical school budgets pr0V1de 1nadequate c11n1cal facilities
at Rutgers, and inadequate support'for research at all un1ts - the
most‘important single item‘inrattracting’and.holding"a'scholarly
faculty. The key to excellenCe ih“a medical‘schOOl is the quality
of the faculty vModern'medicinekis‘advancing so fast that‘obsoles-c

- cence occurs in a few years‘among pract1t1oners unless they attend

refresher se551ons, and cccurs even in the\medlcal school unless.
a portion of the faculty can devote somé*time to‘research,and'
scholarly pursuits that“keep‘themhabreast'of new methods of diag-

nosis, treatment, prevention and education in their own specialty.

'Research is another-name for acqniSition of knowledge and
.scientific research implies.a systematic,accumulation of veri--
fiable facts inlan;effort to SOIye’problems»for which no known
explanation exists. Inbiological sciencelmodern'research'dates
from the time of Louis Pasteur>whovdemonstrated overleO years
ago the techniques and benefitsbof theecontrolled’experiment to
learn about the cause, diagnosis and prevention of infectious
diseases. Applicationcof these technlques has eliminated most

“infectious dlseases in the Western World and stands as the out-

e e A2t e m a2 L mal S aiiiiaa b AL adl Al 2ia ala A LL b s
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It did not happen suddenly ‘60+ ycars of ba51c research after
'Pasteur showed the way were requ1red before enough knowledgeb

| was accumulated to e11m1nate the epldemlcs of contaglous and
1nfectlous dlseases whlchibrmerly kept the death rate about

qual to the blrth rate Infectlous dlseases were controlled

one by one, when suff1c1ent knowledge was accumulated to break

. the cycle of 1nfect10n at. .some - vulnerable p01nt In-somewcases»‘
lt was,through vacc1natlon,,1n others. 1t was through sanltatlon,.
mosqu1to~control antlblotlcs,'or chemotherapy ' In all cases it
1nvolved study of the normal 11fe cycle of an external germ or

’lpara51te capable of cau51ng dlsease.vr

‘Control of cancer: 1s 1nf1n1tely more d1ff1cu1t than control
of 1nfect1ous dlseases and w111 also requlre a prolonged per1od
of basic research to- accumulate the knowledge base necessary for | %
control The problem in cancer is loss or malfunctlon of normal |
control. mechanlsms that regulate 1nteract1ng llfe processes
' between cells . Among mechanlsms already 1mp11cated are: genetlc
susceptrbrllty,;v1ruses'»radlatlon chemlcal.mutagens, immune ‘
surveillance hormonal and neuronal messages and.thenfeedback
messages that serve to 1ntegrate the actlons of each cell with the
whole-body Study of these chem1cal changes and controls w1th1n and B
between cells is. called molecular blology and is the thrust of modern
research which w111neventually lead,to better-control of therdlseases
that,now‘account for.most'serious illnesses and death -~including
arteriosclerosis hyperten31on heart dlsease stroke cancer

genetic diseases;_dlabetes, arthrltls and mental dlseases
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Is Research Cost Effective?.

Western culture is built on‘research which continues to
develop Settef»mys ofpfoviding-food, Clothing, housiﬂg, trans-
portation, labor’saving machinery, energy sourCes,-manufactured
items of all kinds andeven imprdved plants and_animals; It has
" made the‘West'the industrial leader of the world with the highesf
standard of living.r Industries in the U.S. that maintain a
vigorous reseérch effort are perennial leaders in profitsQ
~Medical'research‘is alsé highly cost effective and a.d?amatic
example 1is poliohyelitié.‘ In’thevmiddle of this century treatment
of poliomyelitis waS'costingthe cbuntry nearly 100 million doliars
a'year'and we were building whole hospitals for the rehabilitation
of people with paralyzed muscles. The March of Dimesvihvested a
small percentage of this, 5 miilioh a year, in basic research and
as a result poliomyelitis isrow prevented by'a few cents worth of
vaccine. Measles, Rh disease and rubella are ndw controlled by
similar procedurés; The rubella epidemic of 1964 left 30;000 ”
victims with deafness, blindness, éardiéc and behayiourél defeéts
that have already cost the country 2 billion dollars. ?enicilliﬁ”
and other antibiotics’permit hohe'and office treafment of 99 pér-
cent of patients'with infectious diseases due to bacteria an& as

a result contagious disease hospitals once maintained'by every

city and/or state are all closéd for want of patients,
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Can fhesé ttiumphs.bf.indﬁ;trial and hedical fesearch be
fePeated f@r cancer? The answer is - of course - if We permit
research to continue. How iong Will it take? The answer -
until we accumulate suffiéiént knowleagebtb underétand,héwktd~
interrupt or réverse the cancer brocess. What théh,is’the

nature of scientific research and how can it be fostered?

Nature of Scientific Research.

It seeks to explain biological phenoména by créating a
hypothesis‘td explain observed facts and then tests the hypothesis
byva_controlledexperiment rather than by debate.. If thekresuits
are consistent and repeatable a‘ﬁew’truth‘has'been'established

Which can be incorporated into a new.hypoxhesisg .In this manner

research pfogresses in stepwise fashion, by smail'steps which
frequently do not lead stréight to the Qriginal goal.  It is

moved by curiosity and enthusiasm of those.éeekiﬁg explanations

gbr ah unresolved‘?roblem. Small advances are contributed by

many investigators and real breakthroughs require prolonged

effort and accumulation of many bits of data. New ideas and new
hypothesis rarély occur to anyone not actively working on a problem
and it is from interpretation of the result§ of one experiment

that the questioné to be mswered by the next experiment.are for-
mulated. Hence the need for freedom to pursué the results where-

ever they may lead.
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Kornberg has likened the flow of sc1ence to a river Wthh
flows always toward the sea(ls) “"Like r1vers, the pace and
.dimensions,of scientific.movement vary‘enormously But shallow
or deep, broad or narrow, sluggish or sw1ft the movement 1s
1nexorably‘forward." "In contrast, the support of sc1ence
throughout‘hiétoryvrises andfhlls like the tides."

It has been a century since Pasteurrestablished_the pattern
that scientific medicine‘has followed since. The{benefits in
better health are too numerous to llst‘and havereached their
greatest potent1a1 1n1he last quarter century w1th the advent of
molecular blology whlch is. developing chemical explanatlons for:
‘health and disease at the cellular level. Continued research is
the only way that partlally treated dlseases can be moved 1nto
the hlgh technology group wherepthey can be prevented or cured.
To stop research andput all effort into better delivery of what
B already known WOuld.accomplish relatiVel?'little Hou'much‘
would we galn in control or preventlon‘hfkcardlovascular d1sease7
Hyperten51on, stroke? Heart attacks7 Chncer? Mental 51ckness?
Arthritis? Kidney_disease? Genetlc disease, Sickle cell disease?
Multiple sclerosis? Diabetes? For all theSe dlseases we/have
only palllatlve, expensive treatment of end results but no
preventlon or cure such as is avallable for pollomyelltls or.strep
throat. Of course we should try to make avallable all that is |

known but keep in mind thatllt is the portlon of funds spent on

research that will lead to prevention or cure.
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Advancément of knowledge through scientific research has
amply demonstrated that it is.éhe most efficient process yet
devised By man for sdlving problems as shown by its appI}cations
in western culture. If there are problems raised by some of the
solutions and if there are remaining unsolved problems and ques-
tions it Seems‘imperative that science continue using the methods
which have been proved in thepast. In short, the scientific
commﬁnity has a cléar reéponsibility to continue. The cost
benefit ratio is favorable,‘énd there is no valid alterna%i?e.
Basic research has a long time scale, the source of innovative
ideas is5 the individual investigator, ahd the cumulative efforts
of many disciplines and facilities are needed for modern research.
Whét then, are the basic requiremeﬁts_for a vigorous research

program vs. cancer or any other unsolved medical problem?

Requirements ' . .

The requirements for productive biomedical research are
well established by experience, widely recognized inbthe scientific
community and are in fact the basis for evaluating grant proposals
by all granting agencies that support canéer research. By far |
the:most important is to identify a competent investigator to lead

and conduct the research project. All other requirements are

secondary and supporfive;. They include adequate physical facilities

and equipment, stable éupport, freedom of inquiry, intellectual

environment and competent administration.

Tl
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Competent 1nvest1gator Competence is Judged by pdst

record of product1v1ty, or1g1na11ty, ab111ty to conceive new
1deas,_get them funded, carry_through the research, publ;sh
the,resoltsiandvdefend'it before}peersemho then'are abie'to
confirm the new discoferies bynrepeating thevstudies with the
same'end results. A11 these qua11t1es are found wherever in-
vnovatlve research is belng produced ‘ Modern;cancerkresearch |
involves use of technlques from many disciplines Sucheas pétient‘
care;echemiStry;bpharmacology, physics, microbiology and célllv
culture;:‘It.is therefore.moStmefficiently COnducted if several
investigators combine‘their various skills to create a critical
Vmess of/technical discipiines. Excellence in’ research is -

'dependent on excellence and competence of the pr1nc1pa1 investi-

'_gator who directs the research progran.

Facilities and equipment: ‘Each scientific.discipiine hash
speciai requirements_for]aboratory space, animal spece, incubetors;
microscopes, supplles and technical 1nstruments, refrlgerators,
~etc. In many cases expen51ve‘equ1pment ‘and space can’ be shared
by several 1nvest1gators which is another economy in’ hav1ng a

cr1t1ca1 mass Of 1nvest1gators worklng 1n one 1nst1tut10n.
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Stable support: ‘The most critical element of support is for

stable funding of the salary of the principal investigator so thaﬁ

he or she can feel secure inbuilding a researéhvteam, applyiﬁg

for grant support to éssemble all the equipment, suppliés, per-
sonnel, a@imais_and/or.patient contacts for a su§§es$fui research
effort. Successful investigators Bring in much_additiopgl subple-
~mentary fﬁnding SO unaerwriting their salary is an excéilent in-
véstment finéncialiy as well as fof all the SecondarY:benefits

that follow a succeésful research program. ‘Stability,of suppbrf_
fdr the principal investigator is stressed becaﬁse eﬁceptionaliy
¢ompeteﬁt'investigators are in'demand, have their'choiée of many

job opportunities, and because biomedical research~reduires prolonged
effort. Pasteur's advice to his students was éffectivé 100 years
ago; repeatedly'confirmeduduringAthélintervening yeafs'and still
appropriate,heie : "Allow me to give you an advice_fhat I have

always tried to followvandehich consists of staying the loﬁgest
possible:tiﬁe in one subject. ,Everywhere,_I be1ieVe, the secrétv

of success lies in prolonged éffOrts. With perseverence in fesearch
~one finishes by acquiring what I would liké,to cali_the instinct

for truth.”

Freedom of inquiry: Having gathered the'facilities,’supplies,
support and innovative investigafor for a'research:projéCt it is
of utmost importance to let the investigator conduct the research in

his own way. We are seecking new and innovative explanations for

)

R
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cancer never before artlculated and thls is the spec1a1ty of

the 1nvest1gator chosen to lead themeJect

Intellectual'environment for ianiryi -Where a group of

1nvest1gators in an 1nst1tut10n are conductlng research on

related problems, ‘an esprlt de corps and apprec1at10n of scholar-
Shlp develops whlch is infectious and promotes exchange of ideas,
criticism, stlmulatlon,‘cooperatlon and collaboratlon, the sum of

Wthh is greater than its parts

Competent administration: The role of management in research

‘is to bring together all the above elements and facilitate the1r
interaction_in‘the mOst productive manner. It involves measures

to foster discossion-and‘interoommunication"optimal use of facil-
ities and equipment, cooperatlve plannlng,'eff1c1ent housekeeplng,'
maintenance of fac111t1es, procurement of supplles and equlpment
flscal management, allocation of space,.appo1ntment.of investigators
and coordination with‘otber'departments,'institutions or agencies.v
General fiscal accountabiiity-is a funotion of research administration.
- Competent research administration mill have an aopreciation of the
-reQuiréments for innovative research“and~Wi11 avoid trying to direct
the Eggdggt of research. That is tbe function_of the principal

investigators.
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Cancer Research in New Jersey

By applying ~the above guidelineStD New Jersey it is not
difficult to see why New Jersey has recelved so little of cancer
research funds from NCI and other sources. New Jersey has few
cempetent cancertinvestigators'with time, fac111t1es and equipment
for research. It is not training adequate numberstef new investi-
gators nor prOViding stable support'to attract those trained elsewhere.

To correct this-situatioﬁ:and thereby receive its fair share of
cancer . research funds from federal and other sources New Jersey
would have to correct the deficiencies that exist in the state.
Namely, provide stable funds to attract cancer investigators and
provide nuclei of facilities and services where producti ve researcht ) .
_can be conducted to heip solve New‘Jersey's cancer problems. The
health benefits'fer“cancer}victims of such a move are obvious and
the ripple effects in other health related fields are also predic—
table. Would it be costreffective to spend New Jersey funds to
encourage development of centers of excellence for cancer research?
By referring to Table 2 we can see that;New Jersey received $7,598,000
from the NCI in 1975 whereas the 6 neighboring states received
on the average 4.93 times a much on a per caplta basis. If New Jersey
were to attract 1ts proportionate share of the NCI cancer grants
and contracts it wouldhave recieved in 1975 $37,458,000 instead of

$7,598,000, a loss of 30 million dollars in one year.

A logical conc1u51onafter rev1ew of all these facts is that New
Jersey can ill afford tocnntlnuc its present p011c1es 1n this matter

Corrective measures should be adopted promptly and funded adequately
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to make up’for 1ostpground with the object of making New Jersey‘
competitive in cancer research within the next fivevyears; ‘Where
can New Jersey get the necessary funds? Severai‘possible sources

come to mind and a few Wlll be mentloned

Suggested Plans

1. Cigarette smoking is one of the major causes of lung cancer

and a small tax on Cigarettes would serve the dual purpose discour-_
aging c1garette smoking, and helping to bring New Jersey s cancer
research capability up to ‘the regional average...A special 1 cent
tax per package would provide a fund of approxiﬁately 8 million;"
dollars‘a year which should be earmarked for-cancer'research in‘”

New Jersey: LThe present cigarette taxes indNeW'Jersey and neighboring
states are shown on Table 8. Half the fund should be allocatedvin
de51gnated portions to the one cancer research 1nst1tute now func-
tioning in New Jersey and to each of the three branches of the medical-’
dental school of New‘Jersey in North, Central and South Jersey and to
the statekuniversity. These institutions have the personnel, experience
dedlcatlon and commitment to use the funds in an optlmal manner .

These awards should be spec1f1ed for cancer research - Wlth spec1al
emphasis on providing stable 3upport for c0mpetent investigators,and
any supportive facilities and servicesdrequired,pat the discretion

of the scientific management'of those inStitutions Strict yearly
accounting should be requlred and carry- over of unspent funds. should
be permitted to encouraoe management to make long range plans for
staffing, facilities and program development. This would leave half
" the fund for»funding approved grant applications and cancer control.
programs from these andvother institutions Within the state‘and'to

—~——

encourage awards from NCI and other federal sources.
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TABLE" 8

CIGARETTE TAXES PER PACK, 1976 (16)

':; CoNNEcT;cuT'» | .21¢'
‘”MARQLAND  :“ »i10¢
_5MA35ACHUSETTS 214
‘NEWIJERSEY - "19¢ |
New York | ; ;5¢.(PLUS 8¢ MOREAN.Y.C.)
'PEN&SYLYANIAV- -18¢ | |
VIRGI&IA« o ,».2;5¢ )

Note: New JERSEY S CIGARETTE TAX OF 19¢ PER PACKAGE GENERATEDV_ |
AN INCOME OF $167..000. 658 IN 1975
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‘ Comﬁicted taxes are unconetitutioﬁal invNew‘dersey} Eucvche
_feaSability of an apprcpriation df seed money-for cancer'pesearCH and
a c1garette ‘tax of 1dent1ca1 size should be - explored It'would_be a
sound 1nvestment of pub11c funds and polltlcally attractlve given a
publlc fully aware of New Jersey's cancer problemsiand the.shortage
of staff and facilities for canCer-research,.
Kentucky'eétablished such a program in 1970} funded by a

5 cent specific cigarette tax on‘eveTY’cigafetté package:soid

in the state. A Kentucky Tobacco'Research BOardlwas c}eated

'by thellegisiature to supefuisebexpeﬁditure of the funds en:v

~ the university Campuseébat Lexington and Louisville and elsewhere (17),

Such a massive programlls not now necessary in New Jersey. A
;modest 1 cent per package will be adequate at thls t1me If care
1s taken in settlng up the governlng board to distribute the funds
it can be assured that awards are made.on scientific merit, which
will guaranteevthat New Jersey»will help solve its cancer problems
and lay the groundwork for solution of many other unsolved medical
problems which are of coucern to residents of the state and the

- nation.

II. Other sources of funding are possiBie although,the cigarette

‘tax and/or a liquor tax have much appeal. . Epldemlologlc studies
clearly 1mp11cate alcohol and tabacco 1n the causation of cancer

of the esophagus.
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Ill. Another potential souroeﬁof funding for caneer research

is voluntary contrlbutlons from 1ndustry in New Jersey At least
two large. segments of 1ndustry could proflt dlrectly and 1nd1rect1y
from: better cancer research and control in New Jersey, the chemlcal-
'pharmaceutlcal 1ndustry and the 1nsurance 1ndustry Contrlbutlonsd

to non~prof1t cancer research would be tax exempt.‘

Funds from 1ndustry could supplement and match the NCI
plannlng grant award to CINJ in 1ts developmental stages and help
to bridge the gap.untllvsome stable state,fundlng is establlshed
and: thereafter to prov1de seed money for new approaches not covered

vby the stable funding sources.

All the fore301ng proposed renaissance for cancer research
in New Jersey is not an 1mp0551b1e pie- 1n—the sky plpedream but
rather a pract1cal achievable goal - which would have broad public
support and predlctable benefits in better health care and greatly

increased federal‘fundlng»to help attenvaew Jersey s cancer problems.
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Appéndix 5;

November 5, 1976

Honorable John M. Skevin
Senator

370 Kinderkamack Road
Oradell, New Jersey 07649

Dear Senator Skevin:

Thank you. for the kind and thoughtful w01ds in your
‘letter of September 14. I assure you that the assistance
and guidance that you requested 1will be available to you and
the other members of the Senate Commission to Study the In-.
cidence of Cancer in New Jersey whenever you deem it necessary.

I agrce’w1th>you ‘that the State of New Jersey cannot sit
back and do nothing about the high rates of cancer in our state.
Following the manldtc of Governor Byrne's Executive Order No. 40,
and horllng in concert.with the other members of the Cabinet
Committee on Cancer Control we are a]reddy developing and 1np1e—
menting monitoring and reoulat01y activities related to this de-

fpartment s_respon51b111tles for air, water and solid waste.

In your letter you state that you are "drafting legislation
which would 1list suSpected carcinogens and set limits-beyond which
“theitr emission into the air would be illegal". Leg;slatlon directed
-to the goal of reducing the exposure of New Jersey residents
would be a clear signal to the people of New Jersey of the concern
with which the legislature views the issue of cancer .in New Jersey.

You requested tham 1 indicate to you any suggestions or
recommendations concerning your proposal. While I support your
goal and intent, I offer the following comments for your consider-
~ation regardlna )our spec1f1c proposal :

1. Leg‘___ap n'\"tu h. 11§_~- Ln,cli_ 1y substanc es and c\f"‘llﬂx\,\
emission limits requires that a specific technical change in any
one of the detailed spec1f1cat10ns would require action b) the
Legislature. I suggest that the legislation empower the imple-
mentirg department to determine the substances to be controlled
as well as the specific emission limitations. "The departnent would



g01xlneu'to Lnow

2. The legislation should:

o2 not bhe 2 07 sus-
scted carcinogens, but should bo sufficiently flexible to in- ‘
lude othel \Ub\Laan\ that ‘l‘ersely affect public health, such '
s substances that are mutagenic or:teratoosn1c (cause gonetic
hanges or birth dcfecte) ' ' : — S

3. I suooeqt that the 100131 tion rot be confined to emissions
into the air, but include emissions into any part of t%e environ-
nment 1ne1ud1no water ‘and ‘land.

4.‘ Giving a compdny 51xty days to stop all emissions does B
not allow suff1c1ent time to purennae and install control equip-
ment, place: 1t 1nto operatlon or to introduce necessary process
changes.

5. The substanccs to be COquOllbd have dlfferent phv51ca1
and chenmical properties, are emitted into different media such
as air-and xdter,.and as a result, widely differing technologies
must be used to control emlssxohs;, In some cases ,;Lhe control
technology may not be fully: developed yet. As a result, celtaln
types of emissions may be controlled more qulc\l) and rea ily than
otner:. It ma) thelefore be more foCLtLVG to"”, S o s
= f‘a; establlsh a goal of maximum rcductlon of the em1sqlon5'
rof CaTLlﬂOUCﬂlc subqtances Lnto the enxllonmcn ‘ SrE o , K

e *b;* reduce to- ACTO the emissions’ OL certatn 9ubst nces
Lnown to’ be carclnogenlc to humans and

: e requlre the use of best a\allable control techn0100)
for the control of the- em15510ns of other Carc1nooen1c toxic and
hazardou> ‘pollutants. \

>~
: E

In }our 1etter you also requested that I subﬂlt to the
Com31551on our needs for equipment, testing facilities and man-+
- power. You suggested that we may want to look at our needs in
tcrns of a short term (stalt up) program and a lonﬂ term prooram.,.

‘The short term needs of the DEP cancer. p1001am have already

en defined in our budget requests. For this fiscal year, I -
qug'ﬁn? $2,300,000, of whic 13300, 000 was anpropriat d.’T qlve R
nce 3 “OWLECQd a request for =_~uppltmentd1 appropriation of ‘

ce
-8 million. AN



1 el o Johin - N .-
foparatb i o John Mo Skoev T -5 - Noyoomhoy l:.’ J."’;

Lo will vtilize our cacrent appropriation of $500,000 for:

.- cheoemical ponitoring of wir, water, sediments
and biological ox;anlsm,; ' '
1 t: "."‘ » b,_;.'.,,. . .~'.", & ] v A - / . e
b viological testing ol alr and water sam iples for
cancer-causing potential, : :

Cc. survcyibf the production, use and cm1ssmoa of
cancer-causing agents in \en Jersey, and”

: ~d. regulatory plannlnc and 1mplemenLat1on including
feasibi L} and costs of reduclno human exposuxe to carc1novens.

The sh01t term COnLandtLOH and expansion of the program
that we have started this yeéar' can be accomplished with the:
resources I have requested 1nc1ud1n0 the $1.8 million supolenontal
appropriation. ~ :

For the long term, additional resources will be needed.
The resources that we will need include: sampling and analytical
equipment, officec and field personnel, ancillary and support
equipment, and facilities to house the equipment and personnel.
A brief descri pt1on of the plocrans and resources folloqs:

1. One of the primary rcqu1rements for the devclopﬂent
and implementation of regulatory programs is the ability to de-.
termine the presence of carcinogenic substances in the- environ-
ment, and to monitor the effluents of specific facilities. This’
requires people -and equipment to gather the samples in the field,
as well as to chemically‘andlyhe the samples. taken.. Eech of the
media to be analyzed necessitates different sampllno equ1pmenL,
and appxoprlately trained pe1501ne1 o

Ana1y51s of the samples obtained is dlfflcult technlcally
time consuming and expensive. -Complex and sophisticated equip-
_ment is requlred -and. must be Tun by experlenced analyt1ca1 chemlsts.*

: 2. In ordcr to dcflne the extent of carc1noaen1c
emissions into the environment, it is necessary to determine the
spatial density of use and emissions. Such an assessment is
labor intensive, and requires the development of the necessary
data handling and storage systems. ’ : -
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envi L et “the bas ¢

being done by age;_LCs of th( fLJord]
affiliated with the U.N, This L;]fOAlnl\lti:'ti"il't; :
light of usage and enmissions in New JCTSby;-‘

The llsf of <u;p cted carc LﬂOﬂ“ns publlahv
Lot}tutc of Occupational Saflety Fe
subat tnces . 1he 115t contalns all sub_«“”*

Agcnb) for tth.
has 10\1exed_t e lnfoxnatjon a _11ablc abouL thosc %ub:tanbés and
has publlSPCd 1ts result in a nine-volune wWork.

: \111 send a copy of th1s 11st toj) v
Conm1531on as soon as the draft 1s ICddy

‘ heo
chemlcal evaluatloh» atre rcqu1 ‘ e re-

actions that mdy occur. Pcrsonnel hlth ddvanced chemlcal Tt _iﬁf
are rcqu1red fox this effor‘; as is a daLa processing caphb-li%y;

5. To dctermlne ‘the extent of the xeoularoi* proor‘
~ quired; we must determing the comnunlt) e 51 0 tart
.substanrcs dnd thc 1esultlng rLsks

pertlsc 1n tOleOlOG), phy51elogy« chemlstry,l
“data pYOCGQSlno.

. ] S SRS S
‘& number of factors into acc0unt ‘1nclud1ng:

11 the 1nfor :tlon avallable on health efiects of Eﬁéiv‘

'vsubstance" :
Z the presdncs or absence of these .uHatq“c 5 in ths

env 11 onme

3:' the amouﬁt% of these substances emltted 1nto the
‘env1ronm°nt by vartouq routc>,'

‘&; ‘thc avx111b11lt) of contlol tOCthlOﬂ\

: 5, thé'cbst”éfuinStallﬁtlbn and,Jtlll;ullon of such
_tCLhnoloqu ' LIET ];, =

'“Q 6. the bencfxt is b" dCFl\CJ

D‘}e- .

S gt
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tata and 1ni< 1

wanLlov it order to develep the necessary prograns,
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Finally, during the coming year, woe will be requesting
]egislatidn to enable us to accept frow the federal governient
implenentation and enforcement of federal regulations related
~to ecmissicns of toxic substances and Tﬁduut-Od of exposure to
these substances. This legislation will deal largely with emissions

into water and the maintenance of water quality. An exanple of

such legislation is S-1222 introduced by Senator McGahn, which will
enable us to accept enforcement responsibility for the National.
Pollution Discharge Elimination System. We are currently dcveloping
and defining other such legislation and will confer with you and ‘
the other nembers of the Commlsslon concerning our needs in the

near future.

~Faithfully, . e
yﬂ *A\.\ . .:. :; H F
a k] R S | £

—'-...,.._,,,.., L3 #

— imi b, -
Dav1d J. Bardin
Commissioner
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ST.\T_E OF NEW JERSEY
DurarrementT or Hearrn

TreNtroNn, N onaen

JOANNE E. FINLEY, MD, M.P H

CHTATL CORMMIGSIONL 1 OF HLAL LI

‘September 8, 1976

Honorable John M. Skev1n»
Chairman, Senate Commission on Cancer

- 370 Kinderkamack Road , :
Oradell, New Jersey 07649

Dear Senator Skevin:

; I have your important and meaningful letter of August 13
in which you repeat your determlnatlon to do all you can as
a Legislator to reduce New Jersey's alarming cancer death
rate. 1 certainly believe you are on. the right track when
you seek to emphasize action which is aimed at reducing--
or preferably eradlcating human exposures to carcinogenic
agents. This is the essence of prevention. I hold the
deeply felt belief that many cancers, once they are established
in the human body, are relatively incurable, or certainly
foreshorten life and its quality. Therefore, preventive
measures hold far more hope for a significant impact on this
costly and painful problem, than does the present national
policy of almost total emphasis on more and more dollars for
equipment and facilities for mere treatment and palliation.

Martin T. Zanna, M.D., Acting Director, Chronic Diseases
Control Service, New Jersey Department of Health, will appear
before your Commission on September 10, 1976 at 10:30 A .M. to
offer testimony in my behalf. I regret that an important
meeting with the New Jersey Hospital Association which I have
been unable to change, prevents my personal appearance. However,
Dr. Zanna and I have dlscussed his testimony and it will be
completely consistent with the views, policies and expertise
- of this Department. ,

In the meantime, I have attached some answers to the
questions you have raised in: your 1etter.

Most 51ncerely,

J nne E. Flnley, M. D., M.P.H.
_ State Commissioner of Health
JEF:mlt ‘
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STATE.OF NEW 11 RHI Y
DLPAR[‘MI NT ()l HeavLtu

5 T ) T NTON, Nl -onGuen

JOANNE EFINLEY, M.D., M.P-H.

TLTATE COMMInSIONT 1 OR HEALTH

September 8, 1976

TO: . The'Senate Commission on Cancer
- Senator John M. Skevin, Chairman

FROM: Joanne E. Finley, M.D., M.P.H.
, State Commissioner of Health

SUBJECT; ’Qnestions and Answers ondEnﬁirOnmental CarcinOgenesis

1)@jWhat chemicals are suspected as carcinogenS? Where is
there a list? How complete is it?

The National Institute of Occupatlonal Safety and

Health (NIOSH) has produced a rather limited list of 14
chemical substances for which there is enough evidence
of potentlal carcinogenesis for OSHA to set standards
covering the necessary and required protection of workers
and the occupational environment. NIOSH is an arm of
the Department of Health, Education, and Welfare,
administratively within the Center for Disease Control
Its responsibility under the Occupational Safety and

- Health Act is, among other things, to use expert input
to sift data on chemical and other toxic substances.
Where the evidence of human hazard meets acceptable

- scientific criteria, NIOSH proposes standards for the

_protection of those exposed to these substances. The.

- emphasis of protection is on workers because their
exposure is the most intense, and of the longest duration.
In the case of cancer, animal and: epldemlologlc research
proves the degree and’ duration of exposure to be of major

- importance in the likelihood of developing cancer.

. OSHA is an arm of the Department ‘of Labor, and it
'~ 1s responsible for the promulgation of the standards
NIOSH recommends, and for their enforcement.‘

The list of 14 substances, and some 1nd1cat10n of

the industries or processes in’ which they are used
appears below:



[



KNOWN (OR PROBABLE) CARCINOGENS AND THEIR USES

 AGENT

“4-Nitrobiphény17 '
" Alpha Naphthylamine

4, 4-Methylene bis

- (2 - chloroaniline)

. Methyl chloromethyl ether

3, 3-Dichlorobenzidine
Bis~chloromethyl ether

Beta Naphythylamine
Benzidine
4-Amiﬁodipheny1
Ethyieneimine

' Beta Propiolactone

2-Acetylaminofluorene

4-Dimethylaminoazobenzene

N-Nitrosodimethylamine

USES

‘iAnalytlcal standard

In manufacture of herbicides,
dyestuffs, food colors and color
film, paint, plastics, rubber and

- petroleum products

Curing agent for epoxy and other ,
polyurethane resins.

In manufacture of ion exchange
resins, textiles, and drugs.

In manufacture of'printing iﬁks,
dyes, plastics and crayons,

In manufacture of ion exchange
resins. :

In manufacture of dyes and pesticides,

~in photography, and as a chemlcal

reagent.

In production of dyes, rubber and -
plastics, printing ink, fire proofing -

- and in medical laboratories.

As an antioxidant in rubber manufacture
and as an intermediate. chemlcal in
dye productlon R

In paper and textile industries in
herbicides, re51ns, drugs, and jet

- fuel.
- In plastic manufacture.

- Potentially as a herbicide

As a dye.

As an industrial solvent and in
synthesis of rocket fuel. v
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It should certalnly be .clear that 14 substances do not

~ comprise a complete 1list. NIOSH actually has published a

Tist oF over 12,000 toxic substances many of which are felt

to be’ potentlally capable of inducing cancer. But the wheels

‘f_for turning out relative scientific certainty grind slowly.

oy

o 3)
~ © Are there eff1c1ent control Hev1ces7 ~Are t ey'cost/effective?

Also OSHA has been slow to promulgate many standards whlch

“ NIOSH has drawn. Therefore, for a State to succeed in »
~intelligent control of all carc1nogenlc chemlcals, a nat10na1 ‘

process must be speeded up.

It should also be stressed that chem1ca1 agents belleved'

' to cause cancer, are placed on these various lists after they

are in use, and after mich testing and research has™ taken

’place. There is no mechanism at work in this country at this
‘time to list a substance, or forbid its use, or emission
~ before it is introduced into the environment. The federal

Toxic Substances Control Act would correct thlS to some extent.

‘What makes a pollutant susplc1ou37 What tests are conducted?
“How sure are we_ the Chemlcal 1s dangerous?

‘The maln agency for conductlng tests, dlrectly, or
through contracts with reputable researchers, is the

"National Institute for Environmental Health Sciences (NIEHS),

also a part of HEW. Thelr criteria- documents are made

.available to both EPA and NIOSH

" The testlng may be based on three dlfferent but

. related methods. .There must be strong" epldemlologlc ev1dence.\

Animal studies are used to confirm epidemiologic hypotheses

by substantlatlng ‘the dangers to living. organisms very similar
- to man. Relatively quick screening tests using bacterial

systems (mutagenesis testlng) can. also assay a substance s

' carc:mogenlc potentlal

All the tests must be statlstlcally s1gn1f1cant to the
highest degree.. In other words, all variables other than

the exposure to the ‘substance, that could explain the cancer ]

occurrence con81stently, must be ruled out., ’

Thls is a sc1ent1flc method for.- assoc1at1ng a cause

- and effect, and it is a reliable method. If anything,

scientific research is so- cautious, that we can be said to

'lean over backwards to prove a danger before a substance ,
getson a list. We may,. therefore be missing many ‘substances

that do 1ndeed harm manklnd

What technology is avallable for controllln airhp011ution?

. EPA and the New Jersey Department of Environmental o
Protectlon ‘would know the technology for air pollutlon control.

-
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However, we agaln w1sh to stress that those who work ‘
inside of industrial plants with these substances are at the
greatest risk of cancer. The New Jersey Department of Health
has copies of all applicable OSHA standards. We are therefore
aware of the recommended devices and methods for protecting
the internal environment and the workers in it. Many of
these methods and devices appear to be less costly--and more

"effectlve--than the technology of a1r pollutlon control.

\ewi & s O |

: e , = , : ’
JEF:mlt. , S J » |
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'INTRODUCTION

One of the major goals in the initial phase of the ‘
Department of Environmental Protection program on Cancer and
the Environment has been the selection of a number of cancer- :
causing chemicals (carcinogens) of potentlal concern to the ‘residents
- of New Jersey.. These chemicals, compiled in this document, will
- be the basis for a survey of the use of these carc1nogens and for
- future env1ronmental monltorlng activities.

There are many sources of 1nformat10n about cancer and
‘carcinogenesis, ranging from original research. reports to review
documents. This list was not compiled from the primary scientific
literature and journals, but rather from rev1ews prepared by natlonal
and 1nternat10nal 501ent1f1c organlzatlons.

The main compilation of known and suspected carcinogens :
‘used (Suspected Carcinogens" A Subfile of the NIOSH Toxic Substances
List) (7), contains information concerning more than 1500 substances.
This list contains a much smaller number of substances. It is ,
limited to those that may result in non-occupational environmental
exposure -and that are used or produced by industrial facilities.
. Thus, a number of potentially important classes of compounds are
~excluded. Examples of excluded classes include: carcinogens that
may be formed through secondary reactions in the environment, (such
as certain nitrosamines); chlorinated hydrocarbons, food additives
and drugs; and the substances produced in industrial or fuel-
burnirg processes, (such as the polycylic aromatic hydrocarbons
produced during the combustionfOf‘fuel)

Three major crlterla were used for selectlng the substances
1ncluded here: , .

, ; 1. The substance had to be a proven carc1nogen in
-either animals or man, and in- addltlon,

2. The substance had " to be of w1de spread use, of;1

; , 3. The substance had to be a partlcularly potent car—
cinogen . ,

The llst is broken down into two groups accordlng to what
is known about usage of the substances. The first group consists
of those substances which available 1nformatlon indicates are used
in quantities greater than 200,000 kllograms (kg) per year (about
440,000 pounds per year) in the U.S. The second group consists of
those substances which are used in lower guantities or for which
~usage information is not readily available.

The list was prepared u51ng a varlety of 1nformat10n sources.
The sources most used were: ‘



1. The nine volume Monographs on the Evaluation of

" carcinogenic Risk of Chemicals to Man published by the International

Agency for Research on Cancer (IARC), an agency of the World Health
Organization (1). Wherever possible, summaries from these volumes
are 1ncluded in the llSt and are identified as IARC.

This review was prepared by an expert committee Wthh
evaluated the available literature in order to determine whether
the current state of research allowed a conclusion as to whether
any given chemical was carcinogenic. . The IARC evaluation is accepted
as definitive by many U.S. agencies dealing with carcinogens. For
instance, the National Cancer Institute states, "These monographs
constitute' the most authoritative source available on carcinogenicity
widely distributed to governments and research agencies." Both
the Occupational Safety and Health Administration and the National
Institute of Occupational Safety and Health have used the monographs
to help define their priorities in reviewing chemicals for regula—
tion.

"In addition to evaluating the evidence concerning human
and animal carcinogenicity, the IARC reviews present a summary of
what is known about the patterns of use for each chemical and fre-
quently give an estimate for total U.S. production. These documents
also discuss the environmental occurrence of the chemicals, although
this 1nformatlon is frequently sparse. :

2. Suspected Carcinogens: A Subfile of the NIOSH Toxic
Substances List is a comprehensive listing of carcinogenic chemicals (7)

ThlS subfile contains over 1500 suspected carc1nogens and glves

the dosages at which each listed chemical has produced tumors.
However, unlike the IARC Monographs, the subfile does not evaluate
the studies quoted. The NIOSH Subfile was used for dosage informa-
tion in some of the summaries included in the list. This subfile is
identified in the list as "Suspected Carcinogens". ’

3. NIOSH frequently publishes "alerts" about chemicals
that it has found to pose an occupational hazard. These include
a careful review of the dangerous properties (carcinogenic or other-
wise) of the chemical, as well as a detailed discussion of what is
known about the usage of the chemical. These alerts also pro-
vided information used in the preparation of the list (2). These
alerts are identified in the list as "Hazard Reviews".

4., The National Cancer Institute publishes bulletins
summarizing information about compounds it has studied; see ,
for example, reference 8. Dosage information for this list was
sometimes taken from these reports.

5. NIOSH Criteria documents, detailed studies of the occu-

pational hazards posed by compounds, were used when available for a
- few of the chemicals on the list; see, for example, reference 5.
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The most intrinsically difficult part of this effort
was the attempt to evaluate the carcinogenic potency of these
substances. The information required was the dosage that is
carcinogenic. to humans. Since this is available for only a
limited number of chemicals, we have attempted to derive some
- indication of the potency from the data obtained from anlmal
’experlments. :

It is difficult to extrapolate results from experiments
on animals to humans. Further, it is not possible to readily
devise a uniform scale of potency in animals. Chemicals have been
tested in a wide range of animal species and in a wide range of
strains within a given species. In addition, chemicals have been
tested by a wide range of routes of administration, (i.e., orally,
by inhalation, etc.) and effective doses by these different routes
can vary greatly.

Because of these variations, no linear scale which ranks

- carcinogenicity can be very accurate. Given all these problems,

we have chosen to use the smallest total dose that has been found

to be carcinogenic in any species by any route as an indicator.

This quantity is given for each of the chemicals on our list (if
available). We also list the lowest doses. that are carcinogenic

in any spe01es by the oral and inhalation routes, since these are
the predominant means of human exposure to environmental chemicals.
These dosages permit some judgement to be made as to those chemicals
that may be of particular concern.

A further indication of the potential risk posed by a
chemical is given by a scale that we have devised, the use-dose
rating. This rating is calculated by dividing the quantity of
the chemical produced in the U.S. (expressed in millions of kq)
by the smallest carcinogenic dose of the chemical in any species
by any route (expressed in grams). Thus, a chemical that has a
production of one million kg and is carcinogenic at a dose of one
gram has a use-dose rating of 1. Like the carcinogenic dose 1tse1f
the use-dose rating is not a firm linear rating of the chemicals,
but rather is an indicator to aid in the determination of substances
of concern.

This list is not intended as a setting of priorities; rather
it is a first attempt at locating the environmental carcinogens
of greatest concern. We expect that the list will be expanded as
more information becomes available.

Finally, careful consideration must be given to the groups
of carcinogens excluded from this list: those that are not produced
industrially; those formed by reactions of chemicals in the environ-
ment; and those produced inadvertantly by man's activities. These
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include, for example, the polycyclic and heterocyclic hydro-
carbons which occur when organic matter is burned, nitrosamines,
and certain chlorinated hydrocarbons.

This list will be utilized as a major component of two
other efforts: a carcinogen use survey and a chemical monitoring
program. The survey, to be done in conjunction with the Depart-
ment of Labor and Industry, will provide information concerning
the use, production and emission into the environment of the sub-=
stances on the list. The chemical monitoring program will provide
information as to the ambient concentrations of these substances
in the environment as well as the concentrations emitted.
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GROUP I

Production or Usage Greater than 200,000 kg/year

\

AMITROLE

ARSENIC and COMPOUNDS
ASBESTOS

AURAMINE

BENZENE

*BENZIDINE .

BERYLLIUM and COMPOUNDS
CADMIUM and COMPOUNDS
CARBON TETRACHLORIDE
CHLOROFORM

CHLOROPRENE

CHROMIUM and COMPOUNDS
CHRYSOIDINE

£ TR DRSNS
ortho and para-DICHLOROBENZENE
*3,3'-DICHLOROBENZIDINE
3,3'-DIMETHOXYBENZIDINE
3,3'-DIMETHYLBENZIDINE
1,1-DIMETHYLHYDRAZINE
ETHYLENE DIBROMIDE
*ETHYLENEIMINE (AZIRIDINE)
HYDRAZINE

LEAD and COMPOUNDS
*4,4'-METHYLENE BIS(2- CHLOROANILINE)
- 4,4'-METHYLENE DIANILINE
*alpha—NAPHTHYLAMINE
*beta~-NAPHTHYLAMINE

NICKEL and COMPOUNDS
POLYCHLORINATED BIPHENYLS (PCBs)
SUDAN I (Solvent Yellow 14)
THIOUREA

TRICHLOROETHYLENE .
VINYL CHLORIDE MONOMER

*Regulated by OSHA as a carcinogen



AMITROLE 3-Amino-1,2,4-triazole

Usage - 8
The major commercial use for amitrole in the U.S.,
has been as a herbicide. It is also used as a photograhic reagent
and ingredient in some hair preparations. A cancellation order
for use on crops was issued in 1971 by the Department of Agri-
culture. It is not produced in the U.S. Imports in the first
nine months of 1973 were 406,000 kg. C

[

Dosage Levels _ : 'f . .

Oral-rat-100 ppm in dlet showed a 54% thyr01d adenoma
incidence; total dose - 2.0 g.

Use Dose Rating
0.2

TARC Summary

Animal data

Amitrole induced thyroid and liver tumors in both
mice and rats following oral and/or subcutaneous administration.
An increased incidence of liver-cell tumors in the trout has also
been reported following oral administration, but this cannot be
considered as conclusive until additional studies using properly
controlled diets are reported. Limited skin-painting studies
in mice gave no evidence of skin carcinogenicity.

Human data

A single, small cohort study raises the suspicion
that amitrole may be carcinogenic to man, but the findings cannot
be regarded as conclusive.

References:

IARC 7:31
Dangerous Properties of Industrial Materials




ARSENIC AND COMPOUNDS

Usage

In 1971, U.S. consumption of arsenic metal was ‘
0.49 million kg. Almost all of this was imported from Sweden.
Total production of arsenic‘pentoxide'in the U.S. for 1971 was
0.6 to 0.7 million kg. U.S. production of arsenic trioxide in
1971 was. 15 million kg, whlle 1mports of calcium arsenate ‘amounted
to 0.43 million kg.

Dosage Levels

IARC states that animal studles are elther 1nadequate
or gave negative results.

Special Comments .

Human data point to a causal relationship between skin:
cancer and arsenic exposure.

IARC Summary

Animal data

Many studies have given essentlally negative results,
but most of them are not referred to in this monograph because of
~ inadequacies in the experimental design (e.g., too few animals,

too short a duration, poor survival, too low a level of exposure).

. Adequate oral studies on arsenic trioxide in the
mouse and on lead arsenate, calcium arsenate, sodlum arsenate,
arsenic trioxide and sodlum arsenite in the rat gave negative
results. ‘

The studies designed to detect cocarc1nogen1c1ty
to mouse skin by potassium arsenite, sodium arsenate or arsenic
trioxide gave negative results. :

The two recent prellmlnary reports suggesting
p0551ble carcinogenic effects in mice exposed to sodium arsenate,
potassium arsenite and arsenic trioxide by subcutaneous, intravenous,
oral and transplacental routes are difficult to interpret on the
basis of the findings presented, and the results await conflrmatlon.

Human data

The available studies point consistently to a
.causal relationship between skin cancer and heavy exposure: to in-
organic arsenic in drugs, in drinking-water with a high arsenic
content, .or in the occupational environment. ‘

The risk of lung cancer is clearly increased in :
certaln smelter workers who inhale high levels of arsenic trioxide.
However, the causative role of arsenic is uncertain, since the
influence of other constituents of the working atmosphere cannot



be determined. An increased relative frequency of deaths
from lung cancer has been found in other occupational groups
exposed to high levels of inorganic arsenic compounds (e.g.,
sheep-dip workers, certain mining and vineyard workers).

Cases of lung cancer occurring after the medicinal
use of inorganic arsenic compounds, and of liver haemangioendothelioma
following various kinds of exposure to arsenic have been reported
but these may be chance assoc1atlons.

No evidence exists that other forms of cancer occur
excessively with heavy arsenic exposure.

el

References:

IARC 2:48
Criteria Document - arsenic



ASBESTOS
Usage

‘ Asbestos has been used for thousands of years. Most
present day applications of asbestos are in the building in-

dustry to strengthen cement and plastics. It is also used for

heat insulation and sound absorption. It is essential in brake
shoes and clutch plates. Asbestos: cloths are used extensively

for fire protection. Chrysotlle accounts for over 95% of as-

bestos used. Other forms of commercial 1mportance are anthophyllite,
amosite and crocidolite. = The world production of asbestos now
exceeds 3.6 x 107 kg. per annum. U.S. consumption in 1974 was

7.4 x 108 kg, ‘ : ; :

Dosage Levels

Inhalation - rat- 86 mg/m3 for 30 hrs. a week for 18
months caused lung carcinomas from chrysotlle.

Intrapleural administration - rat - 20 mg - mesotheliomas.

Use Dose Rating

37,000

Special Comments

In humans) mesotheliomas have occurred_aftereshortvexposures
to asbestos and in those exposed at home to dusty clothing or to a
neighboring source of asbestos air pollution.

IARC Summary

Animal data

.Injection of asbestos into the pleural cavity has
demonstrated that all major commercial forms can produce mesotheliomas.
Experiments suggest that this is probably not due to contaminants
such as o0ils and waxes or heavy metals. It is more likely that the
size and shape of the particles are the main factors. Thin, long
fibres (less than 0.5 um diameter and 10 um in length) seem to be
most active in producing tumors. Fine glass fibres of similar
diameter can also produce mesotheliomas. The carcinogenicity de-
creases as the materials are pulverized. 1Inhalation experlments
'in rats, guinea-pigs and monkeys can produce fibrotic lesions in
the lung and pleura similar to those found in man. By inhalation,
mesotheliomas and lung cancer carcinomas have been produced in a
small proportion of rats exposed to the four commercial types of
asbestos.



Human data -

There is substantial. ev1dence that the rlsk of
lung carc1noma and mesothelioma is small in workers in chrysotlle"
mines and mills, and the same is p0551bly true for amosite., = Some
crocidolite mining areas .and mills have been associated with a
higher risk of mesothelioma. Communities in the nelghborhood of
- these mines have had, in some instances, an apprec1able exposure
to asbestos. dust. Mesothellomas have been observed in these:,
populations..

Industrlal exposures. to asbestos have usually been
to mixed ‘types of fiber, especially where manufacturing and appli- -
cation are undertaken, for example, extlles, 1nsulatlon and as-
- bestos cement, and have also occurred in the 1mmed1ate vicinity.
Mesotheliomas have occasionally been dlagnosed among famllles of
asbestos workers. : :

. An important excess risk of lung cancer has usually
resulted from past heavy exposures. The differences in risk be-
tween the several parts of the industry cannot be ascribed to one
factor. The type of fiber, past dust levels, the form of dust
produced by the process and the length of exposure are all relevant
The rlsk of lung carc1nomas seems to be" related to asbest051s.‘”

, In manufacturlng and appllcatlon 1ndustr1es mesothellomas
have been. caused by exposure to cr001dollte,.and 1ess:frequently
to amosite and chrysotile. The period between first exposure and
development of tumors is long, usually more than 30 years. The = =
tumors can occur in the absence of other asbestos—related disease.

At the present time, there 1s no ev1dence that ex-
posure of the general populatlon to past levels of asbestos‘dust
in the ambient air or in beverages, drlnklng-water, food or
pharmaceutlcal preparatlons 1ncreased “the rlsk of cancer.

| Cigarette smoklng enhances the risk of lung carcinoma

in asbestos workers .to a much greater degree than 1n the rest of
the populatlon. v :

Reference

IARC 2:17
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AURAMINE Tetramethyl-p-diamino-imido-benzophenone
~ Usage
Production is unknown but probably high. It is
used in the coloring of paper, cardboard, textiles, leather
and in the preparation of solvent yellow 34. Auramine is also
‘used as an antiseptic.

Dosage Levels

‘Subcutaneously - rat - 0. 51 g/kg/21 wks. Total dose -
0.11g.-55% tumor- 1nc1dence )

- Oral - mouse - 29g/kg/52 weeks, total dose - 0.73g.;
60% tumor incidence

Use Dose Rating

On the basis of 200,000 kg production in the u.s., 1.8

IARC Summary

Animal ’data

Auramine is carcinogenic in the mouse and rat.
Given orally, it has produced liver tumors in these two species.
No tumors were obtained in the only experiment in the dog and in
the rabbit. The purity of the auramine used in these experiments
is not' known. ’

Human data

One epidemiological study indicates that the open
manufacture of auramine presents an occupational bladder cancer risk.

Reference - 0

IARC 1:69



BENZENE
Usage

U.S. 1973 production was 4,649 million kg. In 1971,
44.2% was used for production of ethylbenzene, 19.2% for phenol,
15.6% for cyclohexane, 3.9% for maleic anhydride, 3.9% for detergent
alkylate, -1.1% for dichlorobenzene, 0.5% for DDT and 8.1% mis-
cellaneous. . '

Dosage Levels
The animal experiments done so far have not been con-
clusive. One study suggested carcinogenicity at the following.
dose: subcutaneously - mouse - 8g/kg; total dose - 0.2g.

Use Dose Rating

Based on 0.2g, 23,250

'Special Comments

Benzene is found in air around gasoline statlons and
other gasoline handlers in concentrations from 0.3 to 6.7 ppm.
‘The average concentration of benzene is ambient air in Los Angeles
was found to be 0.015 ppm in 1968. OSHA regula*1ons had set a
time weighed average value of 10 ppm and a ceiling concentration .
of 25 ppm. NIOSH on 8-19-76 recommended a standard of,novgreater,
than 1 ppm. Accumulated evidence from clinical as well as epide—,
miological data is now considered by NIOSH as conclu51ve that -
benzene is leukemogenlc :

" JARC Summary

Animal data’

Benzene has been tested only in mice by subcutaneous
injection and skin application. The data reported do not permit
the conclusion that carcinogenic activity has been demonstrated.

Human data

It is established that exposure to commercial benzene
or benzene-containing mixtures may result in damage to the haema-
topoietic system. A relationship between such exposure and the
development of leukemia is suggested by many case reports, and
this suggestion is strengthened by a case-control study from Japan.

References:

IARC 7:203
"Update Criteria and Recommendatlons for a Review Benzene
Standard", August, 1976
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BENZIDINE
Usage

i In 1972, 700,000 kg. were produced in the U.S. It
is used in the production of more than 250 dyes.

Dosage Levels -

Subcutaneous -~ mouse - 8g/kg 32-52 weeks; total dose - 0.2g;
oral - rat - 5.4 g/kg/60 weeks; total dose - 1.08g.

"Use Dose Rating
3.5

Special Comments

_ Benzidine is regulated by OSHA as a carcinogen. It is
a human bladder carcinogen.

IARC Summary

Animal,data

, , Benzidine is carcinogenic in the meuse, rat and
hamster, and possibly the dog. Given orally, it has produced
bladder carcinoma in the dog after a long latent period and liver
tumors in the rat and hamster. '

Human data

The epidemiological studies showed that occupational
exposure to commercial benzidine alone was strongly associated
with bladder cancer. In the same studies, exposure to 2-naphthylamine
alone was similarly associated with bladder cancer. A number of
case reports from several countries support the relationship between
this neoplasm and occupational exposure to benzidine. '

References:

IARC 1:80
-Hazard Review



BERYLLIUM AND COMPOUNDS

Usage

. 'Beryllium is used as an alloy with copper, aluminum
and nickel. It is used in ceramics and vitreous enamel, re-
fractory crucibles, textile fibers, nuclear reactors, space:
vehicles and rocket motors. S '

Dosage Levels

Beryllium sulfate - inhalation - rat - 34/u§/m3/up to 56 weeks

Beryl ore dust - inhalation - rat - 15 mg/m°/30 hrs/week up to 17
months; .

Berylllum fluoride - inhalation - rat - 68 mg/m

Spec1al Comments

.~ Rocket exhaust fumes may contain berlllum oxide; fluoride
and chloride in 51gn1f1cant amounts S »

TIARC Summary

Animal data

Experlmental ‘evidence for the carcxnogen1c1ty of
berylllum, beryllium salts or beryl exists for three animal species.
In particular, beryllium sulfate, beryl ore and bertrandite produce
- lung tumors in the rat following inhalation exposure; beryllium
oxide and beryllium sulfate produce tumors in the monkey following
~intrabronchial implantation or inhalation; zinc beryllium silicate,
beryllium metal and beryllium phosphate produce bone tumors in
rabblts following i.v. admlnlstratlon

Human data

. Several epidemiological studies have been carried
out on the possible relationship between exposure to beryllium
compounds and the occurrence of cancer in man. These studies
have not provided evidence of the existence of such a relationship.

References-+

IARC 1:18
Suspected Carc1nogens
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CADMIUM. AND COMPOUNDS

Usage

- U.S. consumption for all forms of cadmium in 1971 was 4.1
million kg. Cadmium and compounds are used in electroplatlng,
, plastlcs stablllzers, pigments, alloys and batterles

Dosage-Levels
cadmium - intramuscular - rat - 70 mg/kg;, total dose - 0.01l4g;
cadmium oxide - subcutaneous - rat - 90 mg/kg; total dose - 0.018g; '
cadmium-sulfate - subcutaneous - rat - 2 mg/kg; total dose - 0.0004g;
cadmium sulfide - subcutaneous - rat - 90 mg/kg; total dose - 0.018g

IARC Summary

Animal data

: Single or repeated s.c. injections of several inorganic
cadmium compounds (cadmium chloride, sulphate, sulphide and oxide)
result in the development of injection-site sarcomas in the rat. Local
tumors were also produced in rats by i.m. injection of cadmium powder
and cadmium sulphide. ' ' -

Interstitial-cell tumors of the testis were found in
rats and mice given s.c. injections of soluble cadmium salts (cad-
mium sulphate and cadmium chloride). The testicular tumors in both
species were of interstitial-cell origin and were only seen following
testicular atrophy. The putuitary glands of these animals showed
castration changes. It is likely, therefore, that the testicular
tumors developed as a result of an indirect action of cadmium on the
testis. Repeated s.c. injections of cadmium sulphate in the rat failed
to produce neoplastic changes in the prostate gland.

The negative results obtained when cadmium acetate
was administered orally to rats and mice are not acceptable as evidence
of the noncarcinogenicity of this compound since only one low dose
level was used.

No conclusions could be drawn from the negative findings
obtained in inhalation studies on rats with cadmium oxide and cadmium
chloride fumes because of the short duration of the evperiments.

Human data

Two studies suggest that occupational exposure to cadmium
oxide may increase the risk of prostate cancer in man, but the size
of the groups examined was too small to allow definite conclusions
to be drawn.

No data are available to suggest that non-occupational
exposure to cadmium constitutes a carcinogenic hazard.
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References:

- IARC 2:74 |
~ Suspected Carcinogen
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CARBON TETRACHLORIDE |

Usage
» : U S productlon in- 1970 amounted to 455 m11110n kg.
- Of the total productlon, 69% was used to produce dlchlorodl—

‘fluoromethane, 29% for trichloromethane and the remainder used
~in grain fumlgants, fire extlngulshers, solvents and degreas1ng

'»agents.‘

Dosage Levels
‘oral mouse 4.8g/kg;vtotal dose 0.12g

Use  Dose Rating o

~3800.

IARC Summary :

Anlmal data

, Carbon tetrachlorlde ‘has produced llver tumors in
the mouse, hamster, and rat following several routes of‘admlnls-
tration, 1nclud1ng inhalation and oral 1ngestlon The results
in trout were of borderline 51gn1f1cance. There is no evidence of
carcinogenicity for organs other than the liver, but most experi-
ments were shorter than the life-span of the animals. No single-
dose carcinogenic experiment with long follow-up has been reported.

~Human data

~-Man is exposed to carbon tetrachloride from several
‘sources 1nvolv1ng a 'wide range of doses. No long-term follow-up
studies on men exposed to carbon tetrachloride have been reported.
The occasional case reports of liver tumors in man following
acute 1ntox1cat10n are of doubtful 51gn1f1cance, but cannot be
dlsregarded :

References:

IARC 1:53
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CHLOROFORM

Usage

In 1974 U.S. production was 135 million kg. Most is
used in the productlon of fluorocarbons. Chloroform is exten-
sively used in the drug industry but chloroform contalnlng drugs
have been ‘banned by the FDA o :

Dosage Levels

oral-— mice - 46.4g/kg; total dose - 1l.16g

Use Dose Rating
117

Spec1al Comments

‘There is no known assoc1atlon between chloroform and
human cancer. Chloroform has been shown to be carcinogenic by
ingestion 'in laboratory mice and rats in a report released by
the Natlonal Cancer Instltute : :

IARC,Summary

‘This summary preceeds the National Cancer Institute ‘study.

]

Animal data

The carcinogenicity of chloroform has been investigated
only in mice in experiments involving a small number of animals
at risk. Nevertheless among these the frequency of liver tumors
was high. There is no evidence of carcinogenicity for organs other
than the liver, but the experiments were shorter than the life-
span of the animals. An experiment involving single or a few
exposures of newborn mice gave negative results. An assessment of
the carcinogenicity of chloroform ‘awaits further. exper1menta1 ev1dence.

Human.data

Chloroform entails several sources of exposure for
humans. No longterm follow-up studles in men exposed to chloroform

have been reported. .

Referencesi

IARC l 61 '
"Current Intelllgence Bulletln Chloroform
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CHLOROPRENE

Usage'

- Choloroprene is used to produce neoprene. It is estimated
that 2,500 U.S. workers are exposed to chloroprene. In 1973 neoprene
productlon was 155 million kg. ‘ :

Dosage Levels

~No dosage levels are available although Ru551an studles
have shown chloroprene to be carcinogenic in rats.

Special Comments

Russian epidemiological studies have shown chloroprene
to be associated w1th skln and lung cancer in humans.

IARC Summary

Not reviewed by IARC.

e

Reference:

Background Information on Chloroprene

PROPER TY OF NEW Erqai- Y
D £ p. INFORMATION
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CHROMIUM AND COMPOUNDS e | | L
~ Usage

Production of chromium metal and metal alloys other
than with iron was 14 million kg. in the U.S. in 1970. Sodium
dichromate is the principal commercial product from which other
chromium compounds are made. Most of it is used in pigment
productlon ‘

Dosage Levels

calcium chromate - implant - rat - 25 mg/kg; total dose - 0.005g;

chromium oxide green (+3) - intratracheal - rat - 100 mg/kg; total
dose - 0.02g; , o o :

lead chromate - subcutaneously - rat - 150 mg/kg; total dose - 0.003g;

chromlum oxide (+6) - implant - rat - 125 mg/kg; total dose - 0.025g.

&

IARC Summary

‘Anlmal data

In many experlments, various chromium compounds have
been shown to induce tumors in mice ‘and rats. Calcium chromate
has been ‘found to be carc1nogen1c by several routes of -adminis-
tration, produc1ng epithelial tumors of the lung by 1ntrabronch1al
implantation and sarcomas by intramuscular and 1ntrapleural admin-
istration to rats. : «

Of the other chromium salts tested in the rat by :
intramuscular and intrapleural administration, chromic chromate
and zinc chromate hydrox1de were highly evocative of sarcomas at
the site of injection in the rat, while barium chromate, lead
chromate, chromic acetate and sodium dichromate were 1nact1ve or
practically inactive. Strontium chromate was tested only by in-
tramuscular 1mp1antatlon and evoked many local ‘sarcomas.

_ Studies involving oral admlnlstratlon c¢f chromic
acetate in mice and rats which gave negative results were considered
inadequate because the level of exposure was low.

Human data

There is an excessive risk of lung cancer among
workers in the chromate-producing industry. It is likely that
exposure to one or more chromium compounds is responsible, but the
identity of this or these is not known. v : -

There is no ev1dence that non- occupatlonal exposure
to chromium constitutes a cancer hazard.

References:

IARC 2:100 )
- "Background Information on Chromium"
- N
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CHRYSOID;NEA‘4-(Phenylazo) F’l,3fbénzenediamine, monOhYdrochloride

| Usagef'
: U.S. ‘productlon'in 1972 amounted to_203,000,kg; It
is used as a colorant in textlles, paper, leather, inks and -
e wood and blologlcal stalns._ .

' Dosage Levels:

oral -mouse l60g/kg, totaitdoéerﬁ~4;ogffo“

Use Dose'Ratlng

0.05

IARC'Summary'e

) Ahimal data

Chry501d1ne is’ car01nogenlc in mice follow1ng 1ts
oral admlnlstratlon, producing liver-=cell tunors, leukemia and
reticulum-cell sarcomas. .Tests in rats were too briefly reported
to be evaluated. SR o - -

‘Human data

J; ' No case reports or epldemlologlcal studles were
‘ ’ avallable to the Worklng Group : :

Reference:

IARC 8:91
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4,4'-DIAMINODIPHENYLMETHANE

F Usage‘

(.:Xg are produced in the U.S. annually.
N gite Ly reaction with phosgene to form
hich are used in the manufacture
ately 2500 workers in the U.S.
his substance.

; Qver 9
About 99% i

AtWthis time there is no known association with human

cancer.

'IARC Summary

This substanceuhas not been reviewed by IARC.

Reference:

"Background Information on 4,4‘ Diaminodiphenylmethane"
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_ortho and para-DICHLOROBENZENE
Usage’
. U S. production of ortho—dlchlorobenzene was 2.8
mllllon kg in 1972. Major uses are as a solvent, rust proofing,

~heat exchanger, coolant dye 1ntermed1ate and 1nsect1c1de.

R -“ Productlon of para—dlchlorobenzene in 1972 was 35 million
- kg. It 1s malnly used as a space odorant and in moth control.

WDosage Levels

There have been no adequate anlmal studies to date

Spec1a1 Comments"

These compounds are not proven carcinogens.

IARC Summary

Animal data

No- adequate studies on which to base an evaluatlon
of carc1nogen1c1ty were available to the Worklng Group.

Human data

A o : "One report has suggested an association between"
‘ leukemia and exposure to dichlorobenzenes, but this is insufficient
~evidence from which to assess the carcinogenic risk of this compound.

Reference:

IARC 7:231
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3,3'-DICHLOROBENZIDINE

Usage

U.S. production of this substance in 1971 was 1.6 million
kg while imports were 0.658 million kg. It is mainly used as
a chemical intermediate in dye production and has some usage as a
curing: agent ‘for isocyanate containing polymers.

Dosage Levels

_}oral4rat-22.5 g/kg/52 weeks; total dose - 4.5 g.

Use Dose Rating

0.35

Special Comments
This substance is regualted by OSHA as a carcinogen.

IARC Summary

Animal data‘

"3, 3'-D1chloroben21d1ne is carcinogenic in the
rat follow1ng oral and subcutaneous admlnlstratlon -and in the
hamster after oral administration.

Human data

No epidemiological data are available, but as 3,3'-
dichlorobenzidine and benzidine may be made in the same plant, the
possibility cannot be excluded that dichlorobenzidine has con-
tributed to the incidence of bladder cancer attributed to benzidine.

References:

IARC 4:49 -
Hazard Review of 3,3'-Dichlorobenzidine
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3,3'-DIMETHOXYBENZIDINE

Usage

_ In 1967 U.S. productlon was 167 thousand kg. ‘Imports
in 1971 amounted to 124 ‘thousand kg. It is used pr1nc1pally as .
a chemical intermediate in the production of dyes and also in the
i productlon of ortho- dlanlsldlne dllsOCyanate.

Dosage Levels

oral - rat =1, 3g/kg/52 weeks,.total_dose*0.26g

Use Dose Ratlng

Based on usage of 200,000 kg, 0.77.

IARC Summarx

iAnimai data

: 3, 3'—D1methoxyben21d1ne (o- Dlanlsldlne) was shown
to have a carc1nogen1c effect in rats following oral administration.
The - findings obtalned in the hamster by the" same route. suggest a :
'similar effect : .

Human data.

No conclu51ve epldemlologlcal studles have been'
reported concernlng the carc1nogen1c1ty of o-dlanlsldlne alone in man,

Reference:

IARC 4:41
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© 3,3'-DIMETHYLBENZIDINE (ortho-TOLIDINE)

Usage.

'U.S. production in 1962 was 110 thousand kg with
imports of 70 thousand kg. More recent data is unavallable.
More than 95 dyes are derlved from this substance

Dosage Levels =

subcutaneous 1njectlon - ratv— 60 mg/week for 91 weeks,
ltotal dose - 5.5g

IARC Summary

Animal data

"Purified o-tolidine is a systemic carcinogen in
the rat when given subcutaneously. The oral experiment in the
rat is of doubtful significance because of the small number of
animals involved. 1In feedlng experlments, the commercial product
falled to produce tumors in hamsters.

Human-data

Nc‘epidemiological'étudies are available.

Reference:

IARC:1:87
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l,l—DIMETHYLHYDRAZINEe;

Usage :f'

Current use of 1, l—dlmethylhydra21ne in the U.S. is
estlmated to be less than 500 thousand kg with the major use
~as a rocket fuel. The substance has some usage as a’ plant
' growth regulator and as.a chemlcal 1ntermed1ate._ ,

Dosage Levels

oral - mouse 4g/kg/60 weeks, total doset—'O.lg

Use Dose Ratlng '
5

Spec1al Comments -

: It is belleved that when this substance undergoes '
combustion as a rocket fuel,'some N-nitrosodimethylamine may be
produced o : : o ‘

IARC Summary

‘Animal data. -

1,1-Dimethylhydrazine (UDMH) is carcinogenic in mice’
after oral admlnlstratlon.i The observation of a few liver tumors
~after high oral doses of UDMH occurring  in rats after a long latent
. period does not allow a proper evaluatlon of ‘the: carcinogenic effect
- in thls spec1es.

Human data

‘ Nofepidemiological'data are available to the Working
Group. ' o

Reference:

IARC 4:137
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ETHYLENE  DIBROMIDE -

Usage
Annual usage in the U.S. is approx1mately 137 mllllon kg.
It is used as an antiknock gasollne additive and as a fumigant.
over 9,000 workers are estimated to be exposed to the substance.

Dosage Levels"

oral - mice - 8 Gg/kg, tptal,dose;f70.2lsg

Use Dose Ratlng

637

Special Comments

To date there is no known assoc1atlon between ethylene
dibromide and human cancer,

_IARC,Summary

.‘This,substance'haslnot been reviewed'by IARC.

Reference:

"Backgronnd‘lnformationion thylene Dibromide"

_24_



ETHYLENEIMINE (AZIRIDINE)

_USage

: Currently there is one U. S. producer w1th an annual
estimated production of less than 2.2 million kg Approx1mate1y

50% is polymerized to polyethylenelmlne which is used as a flocculent

in water treatment and as an intermediate for oil addltlve com-
pounds, ion exchange.re51ns, adhesives; surfactants and stabilizers.

Dosage Levels

oral - mouse - 4. 16g/kg/78 weeks, total dose - 0.104g. .

Use Dose Ratlng

21 (on the oasis'oft2.2‘millioh’kg.)

. IARC Summagx ‘

Anlmal data d'

_ A21r1d1ne is carc1nogen1c in two stralns of mice

- following” its oral admlnlstratlon, produc1ng an 1ncreased incidence

of liver-cell and pulmonary tumors. Subcutaneous 1nject10n of
single ‘doses in suckling mice produced an 1ncreased incidence of

- lung tumors--in males. In one experiment in rats it increased the

incidence of tumors at the 1n]ectlon site follow1ng 1ts subcutaneous

‘1njectlon in oil.

~Human data

No case reports or epldemlologlcal studles were avail-
able to the Working Group

References:

IARC 9:37 '
"Hazard Rev1ew of Ethylenelmlne (A21r1d1ne)"
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HYD RAZ.INE
“stage‘

In 1966 10 mllllon kg. were produced in the U S.
Slnce then productlon has fallen; in 1971 :estimated productlon
was 2.3 million kg. Previous usage for hydrazine has been as a
rocket. fuel. 1In 1971 it was estimated that 40% production was as
an oxygen scavenger in boiler water treatment and 60% as a chemlcal
1ntermed1ate.

'Dosage Levels

oral-new born mice- 17mg total dose

IARC Summary

Animal data

Hydra21ne or-. hydra21ne salts have been shown to
be carc1nogen1c in mice after oral and: 1ntraper1tonea1 adminis-
tration, and in rats following oral administration. No tumors .
were observed in Syrian golden hamsters after oral administration.

~Human data

, Ne?epidemiolOQical data are evailable to the Working
Group. ' ' L

Reference:

IARC 4:125
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LEAD AND COMPOUNDS'

Usage

- In 1968 approximately 1.2 billion kg. of lead were

- consumed in the U.S. - The main uses of lead are in manufacture of

tetraethyllead as an additive to gasoline, in paints, cables,
ammunition and brass, in printing and in can manufacturing.

Dosage‘Levels

lead acetate - oral - rat - 82g/kg, total dose 16.4qg;
lead phosphate - subcutaneous - rat - 200 mg/kg, total dose - 40 mg.

Spec1al Comments

The use of lead that is ‘responsible for most human
exposure 1s its addltlon to gasollne.

vIARCpSummarZ )

Animal data

Lead acetate is carc1nogen1c in rats and mice; lead
subacetate and lead phosphate are carcinogenic in the rat. Given
orally, they produce benlgn and malignant tumors of the kidney.

The observation that exposure of rats to lead subacetate may re-
sult in an increased frequency of gliomas needs conflrmatlon, as
well as the observation of 'a high frequency of tumors of the testis,

- - adrenal, thyroid, pituitary and prostate, together with renal tumors,

in rats: receiving lead acetate. No induction of tumors was re-
ported to .occur following exposure to lead arsenate or lead carbonate,
but the ev1dence cannot be held as’ conclu51ve

: The pattern of absorptlon metabolism and storage of
lead in the body seems to be similar in all animal species that
- have been studied. The kidney is a target from the point of view
of toxicity in all animal species studied. Renal enlargement and
the appearance of intranuclear inclusion bodies in the epithelial
cells occur in all laboratory animal species and in man in the same
way. ' . [ ' . ’

LW

Human data

: There is no evidence to suggest that exposure to lead
salts causes cancer of any site in man. However, only one epidemio-.
logical study of the relationships between exposure to lead and
the occurrence of cancer has !been reported. © It must be noted that
.the level of human exposure equivalent to the levels of lead acetate
produc1ng renal tumors in rats is 810 mg per day (550 mg Pb). - This:
appears to exceed by far. the max1mum tolerated dose for man.

References:

IARC 1:41
Suspected Carcinogens
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4,4'-METHYLENE BIS(Z—CHLOROANILINE)

Usage

In 1972 U.S. production was 3.5 million kg. Virtually
all is used as a curlng agent for isocyanate containing polymers.
Approx1mately 1% is used as a curing agent for epoxy and epoxy-
urethane resins. :

Dosage Levels

- oral - mouse‘—ﬁ5cv g/kg, total dose - Zg

Use Dose Rating

1.7

Special Comments

This substanCe is regulated by OSHA as a carcinogen.
- It is associated with -liver and lung tumors in rats.

" IARC Summary

“Animal data

4,4'-Methylene blS(2 chloroanlllne) is carc1nogenlc
in the mouse and rat after oral administration and produces dlstant
tumors in the rat’after subcutaneous admlnlstratlon.

Human data

o There are no conclusive epidemiological studies on
which an evaluation of the carcinogenic risk can be based.

References:

IARC 4:65 : PR S
Hazard Review, 4,4'-Methylene Bis(2-Chloroaniline)
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4,4'-METHYLENEDIANILINE

‘Usage

'Recent U.S. production was estimated by IARC to be
approximately 1 million kg annually. Much more 1s present in
an intermediate amine mixture which is used in the productlon of
polymethylene polyphenyllsocyanate(of which 52 million kg is pro-
duced). This compound is used in the manufacture of r1g1d poly-
urethane anm :

Dosage Levels

oral - rat - 6g/kg/72 weeks, total dose - 1;29;

Use Dose Rating

,Conslderlngvonly the pure compound;s0.63.

Special Comments‘

) This chemical is not a deflnltely establlshed carc1nogen.
However, its large use warrents its 1nclu51on on, thlS llst

!

IARC SummaEXV

Animal data.t'

The avallable experlmental ev1dence in the rat,
the only spec1es “tested, does not permit a definite conclusion re-
garding the Parc1nogenlclty of 4, 4'—methylened1an111ne {DAPM). in
this spe01es P

Human data

, No epidemiological data are available to the Working
Group. S : » v . ,

Reference:

IARC 4:79
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alpha-NAPTHYLAMINE (l-Napthylamine)

Usage.

, 'In 1963 U.S. production of this substance was 500 000 kg.
There is no recent productlon data available. In 1971 imports
amounted to 27,000 kg. It is used as an intermediate in dyes,
herbicides and ant10x1dants

Dosage Levels

subcutaneous - newborn mice - total dose - 300 ug
oral - mouse l}.8g/kg; total dose - 0.29g. These studies were
not judged conclusive by IARC.

Special Comments

This substance is regulated as a carcinogen by OSHA.
. It is strongly associated with bladder cancer in man when used with
4 to 10% beta-napthylamine.

IARC Summary .

Animal data

No carcinogenic effect of l-naphthylamine was ob-
served in the hamster following oral administration. The results
obtained after oral and subcutaneous administration to mice are
inconclusive. The experlments in dogs demonstrate that 1- naphthylamlne,
if carcinogenic at all, is less so to the bladder in this species
than is the 2-isomer. ' -

Human data

Occupational exposure to commercial l-naphthylamine
"containing 4-10% 2-naphthylamine is strongly associated with ‘
bladder cancer.. A number of case reports from several countries
support this association. - It is not possible on present evidence
to decide whether l-naphthylamine free from the 2- 1somer is car-
cinogenic to man.

References:

IARC 4:87 . o
"Hazard Review of alpha-Naphthylamine"
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beta-NAPHTHYLAMINE'(2—Naphthylamine)b
Usage
IARC presents no current 1nformat10n on productlon
of this substance. It is used as an 1ntermed1ate in production

of dyes and antlox1dants

Dosage Levels

stomach tube ~ mouse -~ 240 mg/kg/blweekly for 90 weeks caused
liver tumors in 50% of the animals; total dose - 1.3g
parenteral - mouse - 18 mg/kg, total dose - 0.004qg.

Spe01al Commentsi

This substance is regulated as a carc1noqen by OSHA.
" According to NIOSH, induction of bladdeér tumors in workers exposed
to beta-naphthylamine is one of the most well established cause
~and effect relationships in occupational medicine.

IARC Summary

Animal data

2-Naphthylamine is carcinogenic in the mouse, hamster,
dog and monkey. Given orally it has produced bladder carcinomas
in the dog and monkey, and, at high dosage levels,'ln the hamster.
By this route, it has 1ncreased the incidence of - hepatomas in the
mouse; in the rat and rabblt it has little, if any, carcinogenic.
effect. - ‘ ' o l

Human data

: Epidemiological studies have shown that occupational
exposure to 2-naphthylamine, either alone or when present as an
impurity in other compounds, is stronqu associated with the oc—
currence of bladder cancer. There is: ho doubt that 2- naphthylamlne
is a human bladder carc1nogen

References:

IARC 4:97
Suspected Carcinogens
Hazard Review of beta-Napthylamine
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NICKEL AND COMPOUNDS

Usage

U.S. imports of nickel'powder were 3.2 million kg.
in 1970. A principal use is as an alloylng .additive in steel
manufacture. Nickel acetate production in 1968 was estimated
at 0.3 million kg. It is mainly used as a mordant in the dye
industry. Total U.S. production of nickel carbonyl is estimated
at less than 7.5 mllllon kg. High purity nickel powder is made
from it.

Dosage Levels

nickel powder —‘1nhalatlon - rat - 15 mg/m3

. nickel carbonyl - intravenous - rat - 157 mg/kg/18 weeks, total
dose - 0.031g;

nickel II acetate - intramuscular - rat - 350 mg/kg/43 weeks inter-
mittently; total dose - 0. 07g. :

Use Dose Rating

nickel oxide - 1360; nickel carbonyl -220

IARC Summary‘

Animal data

: Evidence of tumor induction in the lungs. of mice,
rats, hamsters or guinea-pigs following inhalation of powdered
nickel alone or in combination with sulphur dioxide and powdered
limestone is regarded as inconclusive. Two inhalation studies in
rats on nickel carbonyl failed to produce conclu51ve evidence of
pulmonary tumor development.

No information on ‘long- term feeding studles was
available to the Working Group. )

: Injection i.m. of nickel powder, nickel subsulphide,
nickel oxide or nickelocene into mice or rats may result in the
appearance of fibrosarcomas and/or rhabdomyosarcomas. The fact
that a variety of nickel compounds produce local tumors suggests
that nickel in some form is the active agent. This is also sup-
ported by the fact that sarcomas arose around millipore diffusion
chambers containing nickel subsulphide. The results of the studies
in which nickel powder or nickelocene was 1njected i.,m. into ham-
sters are regarded as 1nconclu51ve :

The observation that repeated i.v. injections of
nickel carbonyl induces tumors in rats was also regarded as incon-
clusive by the Working Group. '

No conclusive evidence of tumor formation was found
when nickel powder was 1ntroduced into the femoral or pleural
cavity of rats.
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/
Human data

In the past, there has been an excessive risk
of cancers of the nasal sinus and lung among nickel refinery -
workers who inhale nickel containing dusts from crude ores. It
is probable that nickel in some form is carcinogenic.

: v There is no evidence to suggest that non-occupational
exposure to nickel constitutes a cancer hazard.

References:

IARC 2:126
Suspected Carcinogens
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POLYCHLORINATED BIPHENYLS (PCB's)

Usage

U.S. usage in 1970 was 85 million kg. Production
dropped to about 12 million kg by 1972 and has decreased even
more since then. PCB's saw a wide variety of uses before 1971.
Since then they have been restricted to closed electrical systems.

Dosage Levels

oral - mouse - 18g/kg/44 weeks; totél dose 0.46g.

Use Dose Rating

Assuming a usage of 10 million kg., 21.

Special Comments

PCB's have been found in soil, sediment, water and
particulate matter. It is a particularly important contaminant
in fish, where it sometimes exceeds the FDA limit of 5 ppm. Some
fishing has been banned because of this in the Hudson and Great Lakes.

IARC Summary

Animal data

A limited number of PCB's have been tested. Kanechlor
500 and Aroclor 1254 are carcinogenic in mice, inducing benign
and malignant liver-cell tumors following oral administration, the
only route tested. In rats, Kanechlor 500, 400 and 300 induced
multiple hyperplastic liver nodules following. oral administration.

Human data

In the absence of epidemiological studies the
available case report does not allow an evaluation to be made.

Reference:

IARC 7:261
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SUDAN I (Solvent Yellow 14) 1l«Phenylazo) -2- naphthalenol
Usage |

1972 U.S. production was 270,000 kg. It is used

for coloring hydrocarbon solvents, oils, fats, waxes, shoe

and floor polish, cellulose ether varnishes, styrene resins,
gasoline, soap, and colored smoke. '

Dosage Levels

Subcutaneous-mouse, 5.6g/kg; total dose 0.1l4g

Use. Dose Rating
2

IARC Summary

Animal data

Sudan I is carcinogenic in mice following its
subcutaneous administration, producing tumors of the liver.

It

also produced bladder tumors in mice following its implantation
into the urinary bladder. Tests by oral administration in mice.
and rats were negative, but the adequacy of the dose level: used

could not be assessed.

Human data

No case reports or epidemiological studies were

available to the Working Group.

)
3

Reference:

IARC 8:225
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THIOUREA
~ Usage

In 1964, U.S. use was estimated at 3.6 million kg.
Imports in 1973 amounted to 1.7 million kg. It is used as a
fire retardant resin for fabrics, for boiler water treatment
and in photographic processes. :

Dosage Levels
oral - rat - 5.5g/kg/104 weeks; total dose 1l.1g.

IARC Summary'

Animal data

} Thiourea produced liver, thyroid and Zymbal gland
tumors in rats following oral administration. Intraperitoneal
injection followed by oral administration also led to the forma-
tion of Zymbal gland tumors in rats.

Oral and s.c. administration to mice did not produce
thyroid tumors; however, the experiment using the s.c. route was
inadequate. An increased incidence of liver-cell tumors in trout
was reported, but this result cannot be considered as conclusive.
until additional studies using properly controlled diets are
reported.

Human data

No case reports or epidemiological studies were
available to the Working Group.

Reference:

IARC 7:95
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TRICHLOROETHYLENE

Usage
Trichloroethylene is used malnly in degreasing and )

drycleaning. It 1s also used 1n 1nks, paints, lacquers, varnishes,
and adhe51ves ‘ ' ' ‘

It is estlmated ‘that 280,000 people are occupationally
exposed. Annual production is estimated at 243 million kg.

Dosage Levels

stemach tube - male mice - 1200 mg/kg five times weeklyf
stomach tub - female mice - 900 mg/kg five times weekly.

Use Dose Rating
270

Special Comments:

Prellmlnary evaluatlon of thlS substance. by the
Natlonal Cancer Institute’ 1nd1cates that thlS materlal is.a
potent llver carc1nogen

IARC Summarz

This substance has not been“ﬁevieWedfby IARC.

-Reference:

"Background Information on Trichidroethylene"
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VINYL CHLORIDE MONOMER

In 1973 U.S. production was 2,428 million kg. Ninety-
seven percent of vinyl monomer produced is polymerized. The
remainder has been used as a refrigerant and aerosol propellant.

Dosage Levels
inhalation - mouse - 250ppm

Special Comments

In 1974 the EPA estimated that 90 million kg of vinyl
chloride were discharged into the atmosphere.

IARC Summary

Animal data

‘ Vinyl chloride monomer (VCM) is carcinogenic in mice
and rats following exposure by inhalation. - The tumors in mice
were mainly lung tumors, mammary carcinomas and angiosarcomas
(malignant haemangioendotheliomas) of the liver. Angiosarcomas
of the liver and other organs, Zymbal gland carcinomas and nephro-
blastomas occurred in exposed rats. Preliminary studies have
suggested that VCM also produces subcutaneous angiosarcomas in
the offspring of rats that have been exposed during pregnancy.

Human data

In view of the extreme rarity of angiosarcoma of
the liver in the general population, the observation of 16 cases
in workers exposed to vinyl chloride monomer during the polymeriza-
tion process is evidence of a causal relationship.

Reference:

IARC 7:291
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'GROUP II

Low Usage or No Information on Usage

ACETAMIDE
*2-ACETYLAMINOFLUORENE
ortho-AMINOAZOTOLUENE
"~ *4-AMINOBIPHENYL -
para-AMINOAZOBENZENE
2-(1- AZIRIDINYL)ETHANOL
AZOBENZENE
BIS (2-CHLOROETHYL)ETHER
*BIS (CHLOROMETHYL) ETHER
*CHLOROMETHYI, METHYL ETHER
- DIETHYLSTILBESTROL
DIETHYL SULPHATE , ,
*para-DIMETHYLAMINOAZOBENZENE
DIMETHYLCARBAMOYL CHLORIDE
DIMETHYIL SULPHATE
DIOXANE
ETHYLENE THIOUREA
GLYCIDALDEHYDE
HEXAMETHYLPHOSPHORIC TRIAMIDE
ISONICOTINIC ACID HYDRAZIDE
MAGENTA
2-METHYLAZIRIDINE
*4-NITROBIPHENYL -
N-NITROSODIETHYLAMINE
*N-NITROSODIMETHYLAMINE :
para- NITROSODIMETHYLANILINE (ACCELERENE)
"NITROSOMETHYLUREA
OIL ORANGE SS
PONCEAU MX
PONCEAU 3R
1,3-PROPANE SULTONE
*beta PROPIOLACTONE

SUDAN IT
2,4~-TOLUENEDIAMINE

TRYPAI BLUE

URETHANE (ETHYL CARBAMATE)

*Regulated by OSHA as a carcinogen
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PESTICIDES

ARAMITE

BHC and LINDANE

CHLOROBENZ ILATE

DDT and associated substances
DIELDRIN ’
KEPONE . (Chlordecone)

MIREX

QUINTOZENE (Pentachloronitrobenzene)
TERPENE POLYCHLORINATES (Strobane)
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ACETAMIDE
" Usage
‘Acetamide is used as a soldering flux ingredient,
- solvent, wetting agent and penetration accelerator for dyes,
a component for urea molding compounds, a plast1c1zer in leathers

~and a chemical intermediate. ~No production 'data available.

ff-“: Dosage Levels

- oral-rat-360 mg/kg/152 weeks; total dose 0.072g.

IARC Summary

Animal data:

Acetamlde is carcinogenic in rats follow1ng oral
admlnlstratlon (the only species and route tested) produc1ng
- benign and mallgnant liver tumors. ;

" Human data

No case reports or epidemiological studies were
available to the Worklng Group.

References:

IARC 7:197
Suspected Carc1nogens - : 0
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2-ACETYLAMINOFLUORENE
Usage
ThlS substance was 1n1t1ally used as a pest1c1de untll'

it was discovered to be a potent carcinogen. No- productlon data
_are. avallable. : o , ,

Dosage Levels ,
skin-rat-= 250 mg/kgl? weeks, total dose 0.052g.
‘oral-mouse- 560 mg/kgl4 days; total dose 0.0l4g.

Spec1al Comments

2- Acetylamlnofluorene is regulated by OSHA as a carc1nogen.
It has been shown to be carc1nogen1c in rats, mlce, rabblts, dogs,
'hamsters and- fowl. :

IARC Summary

Not reviewed in IARC.

References:

Hazard Review of 2—Acetylaminoflubrene
Suspected Carcinogens
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or tho-AMINOAZOTOLUENE

Usage

This materlal 1s used as a color for fats and waxes
There are no production data avallable

Dosage Levels

oral -mouse- 700 mg/kg, total dose 0.0175 g.

Special Comments

-ortho-Aminoazotoluene is a single dose carcinogen.

IARCVSummary

Animal data

_ ortho-Aminozaotoluene is carcinogenic in mice, rats,
hamsters and dogs following oral administration, producing mainly
tumours of the liver, gall-bladder, lung and urinary bladder. It
also produced a carcinogenic effect following its administration by
other routes in mice-and rats. There is some evidence that it
produces papillomas of the bladder in rabbits follow1ng its
~administration by direct bladder instillation and in mice after
bladder 1mplantatlon. It is effective in single doses in newborn
mice. : : ‘

Human data

No . case reports or epldemlologlcal studles were
available to the Working Group.

Referenceg:

IARC 8:61 |
Suspected Carcinogens
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4-AMINOBIPHENYL
Usage -
At one time the major use of this product was as a
rubber antioxidant. It is not known if it is presently being

produced.

Dosage Levels

dral—mouse—l40 mg/kg; total dose 0.003 g.

Special Comments

This substance is regulated by OSHA as a carcinogen;_
It is clearly implicated in-the 1nductlon of bladder tumors in
humans.

IARC Summary

Animal data

4- amlnoblphenyl is carc1nogenlc in the mouse,
‘rat, rabblt and dog. Following its oral administration it has
produced bladder and liver tumors in mice and bladder paplllomas
and carcinomas in rabblts and dogs. ' } .

Human -data

In the epidemiological studies, confined to one
series of workers occupationally exposed to commercial 4-amino-
biphenyl, a high incidence of bladder carcinomas was reported.
-Thus ‘bladder cancer appears strongly a55001ated with occupat10na1
exposure to 4- amlnoblphenyl

References:

IARC 1:74 | ' :
Hazard Review of 4- Amlnoblphenyl !
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para-AMINOAZOBENZENE

Usage
Used as- dye for lacquers, varnlshes, wax products, 011
stains and styrene resins; and as an intermediate in manufacture
of other dyes. ‘ - i ’ :

© Dosage Levels

.oral—ratezfg/kg-of diet cauSEdmliyerftumoursiv;ﬂ

b,IARC Summary

. Animal data

para-Aminoazobenzene -is Carcinogenic‘in rats following
its oral administration, producing liver ‘tumours, and by application
to the skin, producing epldermal tumours. Experiments -involving
its subcutaneous injection in mice and rats or its intraperitoneal
injection in rats could not be evaluated because of the limited
numbers of animals used or the inadequate duration of the studies.

Human data

: No case reports or epldemlologlcal studles were avallable
to the Working Group. : : :

Reference:

IARC 8:53
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2—(1—AZIRIDINYL)ETHANOL

‘ Usage

Production by one company in 1973 was about 45,000
kg. It is used in modification of latex polymers for coatings,
textlle re51ns and starches. .

99§§EE_ESX§£§

Weekly injections subcutaneously, of 0. 3‘mg in 0.05 ml

tricaprylin for 75 weeks caused injection site tumors. Total
dose 0.023 g.

Use Dose Rating

2 (Based on 45,000 kg.)

IARC Summary

Anlmal data

2-(1-Aziridinyl)ethanol is car01nogen1c in mice,
produc1nq mallgnant tunmors at the site of its subcutaneous in-
,]ectlan in the only available study.

' Human data

No case reports or epidemiological studies were
available tothe Working Group.

Reference:

IARC 9:47
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AZOBENZENE

Usage
Azobenzene is commerc1ally sold only in relatlvely ,
small quantities for research purposes. . However, it .is produced
- and consumed as a dye intermediate in the production of benzidene.

Dosage Levelsv

oral-mouse-at 7 days of age 21.5 mg/kg Same  absolute
amount then given daily until 28 days of age. Mice then trans-
ferred to a diet of 56 mg/kg of diet for up to 80 weeks. An
excess of hepatomas were found in male mice only. The total
dose was approximately 0.16 mg. - o

IARC Summagy

' Anlmal data

- Azobenzene ‘was tested by the oral route in mice

and by the subcutaneous route in mice and rats. In the oral

study in mice ‘it produced an excess of liver-cell tumors over

the controls in males (but not in females) in one of the two 4
strains used. Subcutaneous studies in mice and rats were negatlve,
but they cannot be evaluated because the adequacy of the dose
could not be assessed : ' S ‘

Human data'

: No case reports or epldemlologlcal studles were
avallable to the Worklng Group. '

Reference:

IARC 8:75
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" BIS (2-CHLOROETHYL)ETHER
Usage

- One United States company sold 1.8 million kg. in

-1973 but it is no longer produced for sale in the United States

in commercial quantities. Two.United States companies produce

it for in-house use. One of these produces less than 0.5 million
kg annually for use as a solvent and a chemical intermediate.

It has been used as a soil fumigant and insecticide, paint remover
and in dry cleanlnq

Dosage Levels
oral—moUse—33'g/kg; total dose 0.83g;

IARC Summary

Animal'data

Bis (2=~ chloroethyl) ether produced an increased
incidence of liver-cell tumors in male mice of two strains followinc
its oral administration. Its administration by the subcutaneous -
route in mice produced a low incidence of sarcomas. at the in-
jection site:

Human data

No case reports or epidemiological studies were
available to the Working Group.

Reference:

IARC 9:117



_ BIS(CHLOROMETHYL)ETHER

Usage.~

There is no commer01al productlon of this material
for sale to others in the United States. It is produced by
saturating a solution .of: paraformaldehyde in cold sulfuric
acid with hydrogen chloride. It is used as a chemical inter- :
- mediate in the production of various textile aids. -

Dosage LeVels

1nhalat10n-mouse 5 mg/m /6 hours per ‘day for 82 exposure days

inhalation-rat-100 ppb/6 hours per day for 20 weeks
subcutaneous newborn mouse-12.5 ul/kg

Spe01al Comments

This substance is regulated by OSHA as a carcinogen.

- IARC Summary:

’Animal data

1s(chloromethyl) ether (BCME) ‘is ‘carcinogenic
‘to mice following inhalation, skin appllcatlon and subcutaneous
~administration. In newborn mice it is carc1nogenlc after a
single subcutaneous exposure. In the rat it is carcinogenic by
inhalation and subcutaneous administration. '

Human data

o A hlgh 1nc1dence of predomlnantly oat-cell carc1noma
in a small population of laboratory workers exposed to BCME strongly
suggests that exposure to thlS compound constitutes a serlous’
human lung cancer hazard. »

)

. There is also epldemlologlcal evidence to suggest
that exposure to BCME may constitute a lung cancer risk amoungst
workers exposed to it as a contaminant in the manufacture of the
related chloromethyl methyl ethers. »

References:

IARC 4:231
Suspected Carcinogens
- Hazard Review of Els(chloromethyl)ether
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. CHLOROMETHYL METHYI, ETHER

USaged'

In 1973 there was one United States producer. Pro-
duction figures are not available. The material is used in

the preparatlon of ion-exchange resins and as a chloromethylatlng
.agent in organlc synthe51s »

Dosage'Levels

subcutaneous-mouse-313 mg/kg26 weeks; total dose 0.008g.

Spec1al Comments‘f‘

"This substance is regulated by OSHA as a carcinogen.
It was strongly implicated as a human carcinogen in one study
in Whlch bls(chloromethyl) ether may have also been present.

IARC~Summary

"Animal data

Chloromethyl methyl ether (CMME) is almost 1n—

variably contaminated by bls(chloromethyl)ether (BCME).,, and °
the latter may be responsible for at least part of the observed
carc1nogenlc act1v1ty. Such contaminated CMME has -been found

to be carcinogenic on subcutaneous injection in the mouse and s

p0551bly to be an initiator for mouse skin tumors. ‘Inhalation
in mice and subcutaneous injection in the rat produced equ1voca1
v1dence of carcinogenic activity.

Human data

One study based on 4 cases of oat cell lung cancer
observed among 111 workers exposed to CMME (and its assoc1ated
BCME impurity), followed for 5 years, suggests an’ 1ncreased risk
of lung cancer.

o

References:

IARC 4:239
Hazard Review of Chloromethyl Methyl Ether
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DIETHYLSTIBESTROL  (DES)

Usage

Unlted States productlon data are. not avallable

' Total sales of DES and its diphosphate ester derivative for use
in human medicine are estimated to be less. than 500 kg annually
In 1972, a total of 3,053 kg was lmported

. It is w1dely used in the U.S. as a feed additive and as
an ear. implant to fatten, promote growth and to ‘increase feed
teff1c1ency of beef cattle and sheep.\;» o

Dosage Levels

stomach tumbe—mouse 170 mg/kg, total‘dose'4.25-mgr

IaRC Summary

Animal data

~Diethylstilbestrol (DES) was tested in mice by oral
administration, local application and subcutaneous injection, in
mice, rats, hamsters. and squirrel monkeys by subcutaneous implanta-
tion and in hamsters by subcutaneous injection. Its administration
to mice resulted in an increased incidence of mammary and lymphoid-
tumors in both males and females, and of interstitial-cell tumors
of the testis in males and cervical and vaginal tumors: 1n females,
- including those exposed only on the first day of life. ' In.rats,
‘increased incidences of pltultary,'mammary and bladder tumors were -
observed. In hamsters, a high incidence of renal tumors was: ob-
served in castrated males and females and in intact males, but.

not in intact females. In squirrel monkeys, mallgnant mesothellomas"

of the uterlne serosa were observed

DES treatment in most cases increased the 1nc1dence
of mammary tumors in strains of mice having a spontaneous incidence
of these tumors, which may be related to the presence of a virus;:
testicular tumors occurred in strains having a particular genetlc
susceptablllty to such tumors. No evidence of a possible role of
a virus has been shown in rats. Bladder tumors occurred’ only in
rats in which bladder calcu11 were present.

In most cases, ‘an accurate assessment of the effectlve
carc1nogenlc dose in implantation studies is not poss1ble.‘ However,
in oral administration studies, the lowest statlstlcally signi-
ficant dose (p. 0.0l) producing mammary carcinomas in mice was
about 0.15 ug/day (6: ug/kg/day). This dose is 51m11ar to- that
used in humans in the control of menopausal symptoms by DES (10
ug/kg/day) and 30 times less than the dose given for the control
of mammary or prostatlc cancer (300 ug/kg/day)
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' Human data

, The administration of diethylstilbestrol to
women during pregnancy is associated with an increased risk or
vaginal or cervical adenocarcinoma in their exposed female offsprlng.
There may also be an increased risk of endometrial carcinoma in
women with gonadal dvsqgenesis treated with this drug. It is possible
that the administration of the drug therapeutically to men with
carcinoma of the prostate increases the risk of breast cancer.

Reference:

IARC 6:55
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DIETHYL SULFATE

Usage
SR ' - This substance is used as an alkylatlng agent.
' There are no productlon data avallable

1t:f Dosage Level
subcutaneous rat 1.25 g/kg, total dose 0.25 g.

IARC Summary = o o o =

Animal data,

Diethyl sulphate is carcinogenic in the rat,
. the only species tested, following subcutaneous administration
and pre-natal exposure. There is inconclusive evidence suggesting
carc1nogen1c1ty in the rat follow1ng oral administration.

'Human data

o s No epidemiological data are available to the
Working Group. ' 8 ' : o

Reference:

IARC 4:277
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' para-DIMETHYLAMINOAZOBENZENE

Usage

Separate productlon data is not avallable as this
-compound is included in a category with at least 20 other colors
with total production of 265,000 kg in 1974. It is used for
colorlng polishes and other wax products. a

‘Dosage Levels

'oralFrat—BOO mg/kg/40 daysj total dose 0. 169

d]skin—rat;lSS mg/kg/4 weekS’lntermlttently, total‘dose O 03lg.'

lspecialfCommehts

ThlS substance is regulated by OSHA as.a carc1nogen._»
It 1s assoc1ated w1th llver ‘cancer 'in rats.

IARC Summary

: Anlmal'data

, ) para- Dlmethylamlnoazobenzene (DAB) is carc1nogen1c
in rats, produc1ng liver tumors after its administration by several -

-'_vroutes, and -in. dogs produc1ng bladder tumors following its adminis-

tration by the oral route. Results of oral admlnlstratlon studies
were doubtful in mice and negative in hamsters and guinea-pigs; but
these studies were of short duration, and the adequacy of the dose
levels used was not known. -

_ DAB has also been tested by subcutaneous injection'
in mice, ‘and the results are suggestive of local and hepatic carcino-
. genicity. Treatment of newborn animals produced systemic carcinogenic
effects in mice; the negative results obtained in rats are doubtful,
since the period of observatlon ‘'was . too ‘'short.  Skin- palntlng w1th
DAB produced epldermal tumors in’ rats but not in mlce..

An extensive. dose response study was: carrled out in
rats: the lowest effective dose was 1 mg/rat/day and the highest
noneffective dose, 0.3 mg/rat/day

Human data

No case reports or ep1dem1010g1cal studles were.
available to the Worklng Group

References:

IARC 8:125 :
Suspected Car01nogens '
Hazard Review of para- Dlmethylamlnoazobenzene
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,DIMETHYLCARBAMOYLfCHLORfDE'

~ Usage

- This compound is used in the synthesis of drugs and.
poss1bly pesticides. Its last known commercial production was
1350 kg for drug use. It is estlmated that fewer than 200 people
are occupationally exposed

V Dosage Levels

' inhalation-rat-lppm-nasal tumors‘-

Special Comments

L . -

Dimethylcarbamoyl chloride is én‘extremely potent car-
cinogen. There is no human data available at this time. The re-
lated compound dlethylcarbamoyl chlorlde has been found to be muta-
genlc.{- ‘

,IARC;Summafy

DMCC has not_been‘reviewed by:IARC.

Reference:

Current Intelligenoe Bulletin—Dimethylcarbamoyi-chloridep
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DIMETHYL SULFATE
’Usage

' Dlmethyl sulfate (DMS) is used as an alkylatlng agent.
There are no accurate productlon data available. :

AN

bwDosage Levels

single dose injection-rat—SO mg/kg} total dose 10 mg.

IARC Summary

Animal data

DMS "has been shown to be carcinogenic in the rat,
the only species tested, by inhalation, subcutaneous injection and
following pre-natal exposure. It is carcinogenic to the rat in‘'a
single-dose exposure. B '

- Human data

Certaln case reports raise some susplclon ‘as to the
possible carc1nogen1c1ty of DMS in man,‘but good epldemlologlcal
ev1dence is not avallable to confirm thls. h »

Reference:

IARC 4:271
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" DIOXANE

Usage

Dioxane is used as a solvent for lacquers, plastics,
varnishes, paints, dyes, dgreases, fats, waxes and resins.

Dosage Levels:

oral—rat—416'g/kg/57vweeks; total dose 93 g.

Special Comments

Dioxane induced liver and nasal tumours in. ‘rats when
glven in the drinking water over a period of 12 to 16 months.

IARC Summary

This substance is not.reviewed in IARC.

References:

Dangerous Properties of Industrlal ‘Materials
Suspected Carcinogens
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-ETHYLENETHIOUREA

Usage

‘ ~ No production data available. Used as an accelerator
for neoprene production.

Dosage Levels

oral4rat—7560 mg/kg; total dose 1l.5g

IARC Summary,

Animal data

: Ethylenethiourea (ETU), tested only by the oral
_route in rats, produced thyroid carcinomas. The reported increased
incidence of liver-cell tumors in 2 stralns of. mlce following oral
~administration awaits conflrmatlon. ,

Human data

No case- reports or epldemlologlcal studies were
avallable to the Worklng Group.

References:

IARC 7:45
Suspected Carc1nogens
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GLYCIDALDEHYDE

Usage

Glycidaldeyde is used as an 1ntermed1ate in manufacture
of glycerol from acroleln : :

Dosage Levels

skin-mouse-17 g/kg/48 weeks 1nterm1ttently, total

‘ dose 0.42g.

R : subcutaneous-mouse-280 mg/kg/69 weeks 1nterm1ttently,
s . total dose 0.007g.

Special\Comments

When painted on sklns of mice, thlS substance led to
‘local benign and mallgnant tumors 1n over 50% of the animals.

IARC Summary

Not reviewed in IARC.

References:

Suspected Carcinogens
Dangerous Properties of Industrial Materials
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HEXAMETHYLPHOSPHORIC TRIAMIDE

Usage

Hexamethylphosphoric triamide is widely used as a
laboratory chemical. ' No usage figures are available. Five
thousand people. are thought to be occupationally exposed, 90%
-of which are in research laboratories.

- Dosage Levels

inhalation-rats-0.4 ppm - Causes nasal tumors

Special Comments

This is an extremely potent carcinogen in rats. There
are no human data available at this time. '

. IARC Summary

This substance has not been reviewed by IARC.

Reference:

Background Information on Hexamethylphosphoric Triamide
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ISONICOTINIC ACID HYDRAZIDE

Usage

There is one United States producer whose production .
capacity is unknown. United States consumption in 1971 was estimated
at 10,000 kg. According to IARC, the apparent United States supply
in 1971 was 53,000 kg. This dlscrepancy cannot be accounted for at
- this time. It is used as an antltubercular agent.

' Dosage Levels

_ Diets containing 0. 25% caused 100% pulmonary tumors in
mice. This corresponds to an approx1mate dose of 150 g/kg or a
total dose of 3.75g. .

IARC Summary

Animal data

< Isonlcotlnlc acid hydrazide' (INH) is carcinogenic
_1n mice after oral, subcutaneous and intraperitoneal administration.
This observation .of tumors in rats in only one of several oral . ‘
studies is inconclusive. INH failed to produce tumors in hamsters
when given orally. : S

Human data .
Available evidence from the first 15 years of human

exposure has not suggested that. INH is carc1nogenlc in man in the
doses applicable to treatment and prophylaxis of. tubérculosis.

Reference:

IARC 4:159
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'MAGENTA Fuchsine
Usage

Magenta is used malnly as a dye or dye intermediate,
and as a. laboratory reagent in thin layer chromatography

Dosage Level
subcutaneous - rat - 1850 mg/kg, total dose 370 mg.

IARC Summary

Animal data

‘ The only evidence for the carc1nogen1c1ty of magenta
is the induction of local sacomas in rats: following subcutaneous
administration of para-magenta, one of the components of commercial
‘magenta. This positive result may have been due to the physical
rather than to the chemical properties of this substance. Oral
administration of commercial magenta to mice produced negative
effects in a single study, but this finding was based upon an
1nsuff1c1ent number of surv1v1ng anlmals.

Human'data

One epidemiological study appears to establish
a carcinogenic risk to workers involved in the manufacture of
magenta. On present evidence, it is not possible to indicate
whether the industrial bladder cancer found in magenta workers
is attributable to exposure to magenta itself, or to one or more
of its associated intermediates and impurities. : o

Reference:

"IARC 4:57

-62-

LN



2-METHYLAZIRIDINE

‘Usage

. ThlS product is manufactured ‘in commerc1al quantltles
‘by one U.S. manufacturer.-elt is used exclu31vely -as an inter-
mediate, - malnly to modify surface coating resins. Polymers .
modified with it have been used in the adhesive, textile and
paper 1ndustr1es and as v1sc051ty control agents in the o0il in-
dustry : ;

Dosage Levels

oral-rat-1.12g/kg; total dose?0;22gibl

IARC Summary

Animal data

: 2~ Methyla21r1d1ne is carc1nogen1c in - rats follow1ng
1ts oral admlnlstratlon, the only species and route tested, pro—
duc1ng a varlety of mallgnant tumors. :

Human data.

No case reports or ep1dem1010g1cal studles were
avallable to the Worklng Group

Reference:

IARC 9:61
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4-NITROBIPHENYL
Usage

. There is no evidence that this compound is produced
”commerc1ally 1n the U.S. at the present time. The only known
commercial use is as a chemical intermediate in-the preparation
of 4- amlnoblphenyl which was formerly used in’ large quantltles,
_primarily. as a rubber antioxidant. .

Dosage Levels

oral dog 5500 mg/kg caused bladder tumors.

Special Comments

_ This substance is requlated by OSHA as a carcinogen.
There is evidence that 4-nitrobiphenyl is metabolized ‘to 4-amino-
biphenyl which is also regulated as a carcinogen by OSHA.

- IARC Summary

Animal data

, 4~ Nltroblphenyl induced carcinomas' of the bladder
when’ glven orally to dogs, the only species and route knownrto
have been tested. . : o '

: Human data

' There are no data on the carc1nogen1c1ty of 4-nitro-
blphenyl in man. However, it has been used in the production of
4-aminobiphenyl, which is a recognized human bladder carcinogen
(IARC, 1972). :

References:

IARC 4:113
Hazard Review of Nitrobiphenyl

_6’4_

£ X

1 1



N-NITROSODIETHYLAMINE

Usage‘
_This product is used as a solvent for flbers, a
softener for copolymers, a lubrlcant addltlve and in condensers
to increase the dlelectrlc constant. co

‘ Dosage Levels

oral- rat—64 mg/kg, total dose 0.0015 g.

Spec1al Comments

In many oasesleO% of the animals tested_were affedted..

IARC Summary

Animal data

N- Nltrosodlethylamlne (DEN) is carc1nogen1c in all
ten animal species tested, including sub-human primates. The
‘main target organs are the nasal cavity, trachea, lung, esophagus
and liver. It induces tumors following different routes of admin-
 istration, 1nclud1nq ingestion, inhalation and skin painting. It
Tis carc1nogenlc in 51ngle dose experlments and follow1ng prenatal
exposure.vf. . ,

Human data

The pos51b111ty of a formatlon of DEN from pre-.

- cursors,. dlethylamlne and nitrosating agents, .in vivo, must receive
further' attention. No long-term studies of human subjects exposed
to DEN are known. . : : : .

Reference:

" IARC 1:107
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N-NITROSODIMETHYLAMINE

. Usage
This substance is used as an industrial solvent
and in the synthesis of rocket fuel, antioxidants, lubricant
additives and in condensers to increase the dielectric constant.

Dosage Levels

oral—mbusef89 mg/kg; total dose 0.002g; kidney and lung tumors.

- Special Comments

This substance is regulated by OSHA as a carcinogen.
It produces cancer in a variety of sites and by.several methods
of administration in the rat, mouse, hamster, guinea pig, rabbit,
trout, guppy and newt. .

IARC ' Summary

Animal data

g

N-Nitrosodimethylamine (DMN) is carcinogenic in
all seven animal species tested. The main target organs are the
liver and the kidney. It induces tumors following different
routes of administration, including ingestion and inhalation.
It is carcinogenic following prenatal éxposuré and in single-dose
experiments. Similarities in metabollsm in human and rat llver
tissues have been reported. -

Human datab

No long-term follow -up studles of human subjects
exposed to DMN ‘are known.

References:

IARC 1:95
Hazard Review of N- Nltrosodlmethylamlne
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Qara—NITROSODIMETHYLANILINE (Accelerene)
- Usage |

‘Used in rubber manufacturer and as. an.intermediate
in dye synthes1s.

~ Dosage Levels

- Not available

Spec1a1 Comments

Low but definite incidence of tumors of the esophagus'
‘and- stomach when glven to rats' in the drlnklng water for one
year ,

tIARC[Summary

- Not reviewed in IARC.

Reference:

‘Dangerous Properties of Industrial Materials
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NITROSOMETHYLUREA

Usage

~ Nitrosoméﬁhylurea is-widely'used in the synthesis of
- diazomethane. It has been proposed for use in chemotherapy.

Dosage Levels
oral - rat - 90 mg/kg; total dose - 0.018g

IARC Summary

Animal data

Nitrosomethylurea (NMU) is carcinogenic ‘in all six
animal species tested. It has a local as well as a systemic
carcinogenic effect, producing tumors at different sites, including
the nervous tissue. It induces tumors following different routes
of administration, including ingestion. It is carcinogenic in
single-dose experiments and following prenatal exposure.

Human data

The compound may be formed in vivo from methylurea
and nitrate or other nitrosating agents. No data on direct human
exposure are available.

References:

Suspected Carcinogens
IARC 1:125
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OIL ORANGE SS _1-(2-methylphenyl)azo -2-naphthalenol
Usage. | R

" No productlon data are avallable Used for coloring
varnlshes, 01ls and waxes :

.Dosage Levels

subcutaneous—modse—6g/kg; tOtal«dose.O.ng.

IARC Summaryi

Animal data

: 0il orange SS is carc1nogen1c in mice follow1ng
its oral and subcutaneous administration, produc1ng intestinal
and local tumors; it also produced carcinomas of the bladder in
- mice following its administration by bladder: 1mp1antat10n. Tests
by the oral and subcutaneous routes in rats were-either inade-
quately reported or of too ‘short duration to be evaluated.

}HUman'data

, "No case reports or epldemlologlcal studles were
Ravallable to. the Working Group.

References:

Suspected Carc1nogens
IARC 8: 165
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PONCEAU MX 45[(2,4-dimethylphenyl)‘azd]—3—hydroxy—2,7
naphthalenedisulphonic acid, disodium salt

Usage
In 1972, three U.S. producers manufactured 17,000 kg.
It is used mostly as a textile and leather dye and also to
color inks, paper, pigments and wood stains.

Dosage Levels

oral—mousef35.4 g/kg;‘total ddée 0.88g.

IARC Summary

Animal data

_ Ponceau MX is carcinogenic, producing liver-cell
tumors in mice and rats and possibly intestinal tumors 1n mice,
following 1ts admlnlstratlon by the oral route. A dose-response
effect was noted in- the mouse and rat studies.

Human data

, No case reports or epldemlologlcal studles were‘
avallable to the Working Group.

L ]

Reference:

IARC 8:189
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.fPONCEAU 3R 3- hYdroxy;4 EZ 4,5-trimethylphenyl)azof-2,7-
naphthalenedlsulphonlc acid, disodium salt

Usage

This substance has been used to dye wool and in
- countries outside of the U.S., as a general food colorant.

Dosage Levels

oral rat- 33g/kg/65 weeks, total dose - 6.69g

IARC Summary

Animal data

Ponceau 3R is carc1nogen1c in rats follow1ng its
~oral admlnlstratlon, produc1ng liver-cell tumors. It also pro-
duced bladder tumors in mice follow1ng 1ts implantation in the
‘urinary bladder. The oral study in mlce was con51dered 1nadequate
for evaluation. = ¢

Human’data'

: No case reports or epldemlologlcal studles were,
available to the Worklng Group

Reference:

IARC 8:199
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1, 3-PROPANE SULTONE
'Usage
Annual production of this substance in the U.S. is ,
- less than 500 kg. It is used as a chemical intermediate in .
synthesizing alcohols, phenols and soluble starches used in

‘the textile industry.

" Dosage Levels

oral-rat-1.3g/kg; total dose —\OQZGg

IARC Summary

Animal data

1,3-Propane sultone has a carcinogenic effect in
the rat when given orally, intravenously or by pre-natal exposure,
and a local carcinogenic effect in the mouse and the rat when
"given subcutaneously. It is carcinogenic in the rat after
single-dose exposures. :

Human data’

' No epidemiological data were available to the
Working Group. e -

[ )

Referencer

IARC 4:253

-72-



beta~-PROPIOLACTONE

Usage

‘The substance was mainly used as an intermediate
~in the productlon of acrylic acid and its esters. As of 1973,
two U.S. companles had a combined capacity of approximately
40 million kg per year of acrylic acid and esters based on ,
beta-propiolactone. It is not known if beta-propiolactone is

~ presently being produced in commercial quantities.

Dosage Levels.
oral-rat-3.5g/kg; total dose 0.7g.

Special Comments

This substance is regulated by OSHA as a darcinogen.

IARC Summary

' Animal data

B- -Propiolactone 1s carc1nogen1c in the mouse by
skin appllcatlon, subcutaneous or intraperitoneal injection, ,
and in the rat by subcutaneous 1nject10n Oral administration
in the rat gave some indication of car01nogen1c ‘activity. The
results obtained in the hamster and guinea pig are equivocal.
"It is carcinogenic to mice after a single-dose exposure.

Human data

No epidemiological data were available to the
Working Group.

References:

IARC 4: 259
Hazard Review of beta- Proplolactone
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" PROPYLENE IMINE

Usage

7:'used to produce intermediates in.
Mraxins, textiles and paper finishes.

» (AL ‘ .

’ ‘~ ggiministered orally to mice, this substance
induced ast, brain, and ear duct tumors and leukemia in a
period. of 60 weeks. o ‘

»
IARC Summary

Not reviewed in IARC.

Reference:

Dangerous Properties of Industrial Materials
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SUDAN II’1-[]2,4-Dimethy1pheny1)azé]—z;naphthalenol
Usage S o o Sl o
Productlon in 1971 was 34 500 kg. It is used for
colorlnq 0ils, ‘waxes,’ hydrocarbon solvents for pollshes, candles

and polystyrene re31ns.

vDosage_Levels'

bladder implantation4mouse—2mg/4d‘weeks‘v‘

IARC Summary

Animal data

Sudan II was tested in mice and rats by the oral
and subcutaneous routes.  Results of these studies cannot be
evaluated because of the inadequacy either of the number of animals
used, the duratlon of the experlment or the degree of reportlng.

: o Sudan 11 was also tested in mice by bladder im-
plantationb,resultlng in a high incidence of bladder carcinomas.

Human datav;

v No case. reports or epldemlologlcal studies were
avallable to the Worklng Group.

Reference:

IARC -8:233
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2,4-TOLUENEDIAMINE (2,4-diaminotoluene)

- Usage

, ‘This Substanee is used as an 1hgfed1ent of dyes’” :
and as an intermediate for 2,4- toluenedllsocyanate ‘which is :
,an 1mportant constltutent for maklng polyurethane foams,w

Dosage Levels

When fed to rats at levels up to l% 1n the diet, a

“high 1n01dence of llver tumors occurred.

. IARC Summary

Not rev1ewed by IARC

"Reference:

Dangerous Properties of Industrial
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TRYPAN BLUW 3, 3'—B 3,3'- Dlmethyl (1L,1'- b1phenyl)—4 4'—d1y;7bls
(azéjbls(S amino-4-hydroxy)-2,7- naphthalenedlsulphonlc acid,
tetrasodium salt :

Usage
- Trypan blue is used for dyelng textiles, leather and.
© paper, in blologlcal 1nvest1gat10ns, and in treatment of sleeping
51ckness.A‘ C ' '

Dosage Levels

Subcutaneous 1njectlons of a 1% solution of 0.5 to 1.0ml
given at weekly or monthly . 1ntervals caused tumors. -

oral-rat-440 mg/kg/21 days 1nterm1ttently; total dose
0.088g. ' ' ' '

IARC Summary

. Animal data

_ Trypan blue is carcinogenic in rats following its
subcutaneous or intraperitoneal injection, producing reticulum-
cell sarcomas, malnly of the liver, as well as fibrosarcomas at
the site of injection. Liver spindle-cell sarcomas were also
induced in rats by single subcutaneous 1njectlons Experlments"
by the oral route in rats and by subcutaneous injection in mice
could not be evaluated because of the small number of animals
used or because the adequacy of the dose used could not be assessed.

Human data

No case reports or epldemlologlcal studles were
available to the Working Group.

References:

IARC 8:267
Suspected Carcinogens
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URETHANE (Ethyl Carbamate)
nUsaQef*fgv
Urethane is used as a chemlcal 1ntermed1ate in the
preparatlon and modification of amino resins®and as a solublllzer

‘and co- solvent for pest1c1des, fumlgants and cosmetlcs.

Dosage Levels.m

oral—mouse 160 mg/kg, total dose - 0.004g

IARC Summary

Animal data

Urethane has been shown to be carcinogenic in
mice, rats and hamsters following administration by the oral,
1nhalatlon, subcutaneous or 1ntraper1toneal routes, producing,.
among others, lung tumors, lymphomas, hepatomas, melanomas and

.vascular tumors. It is an initiator for skin carc1nogene51s ‘in.
mice both when given orally and toplcally It was also shown
to enhance the leukemogenlc effect of X—1rrad1atlon., It is car~-
cinogenic in single dose experlments and following prenatal ex—

posure. - Neonatal and infant mice are more susceptlble to cancer
,1nduct10n by urethane than are adult mlce.

Human data

o NO case reports or epldemlologlcal studies were
available to t he Working Group :

References:

IARC 7:111
Suspected Carcinogens
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ARAMITE 2-(4-tertiary-butylphenoxy) - l-methylethyl 2 chloroelthyl
- sulphate

Usage

' The sole produc1ng company has- not reported productlon
since 1970. Its.usage is restrlcted to post harvest applications
or non-bearlng trees.

: Dosage Levels
'Oral—mouse-lBOg/kg; total dose 3.2g

IARC Summary

Animal data

Aramite is carcinogenic in the rat and dog
following its oral administration. It produced liver tumors
in the rat and carcinomas of the gall bladder and biliary ducts
in the dog.

Aramite was tested in-4 strains of mice by the oral
route and produced a 51gn1f1cant increase. of hepatomas in males
of one straln.

No tumors were reported in limited studies involving
skin application and subcutaneous injection (single-dose) in mice.

Human data

No epidemiological studies were available to the
Working Group.

References:

IARC 5:39
Suspected Carcinogens
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BHC and LINDANE

Usage

Total,U.S; pfoduction was less than 3 million kg in- 1971.

BHC is the common name for mixed isomers of 1,2,3,4,5,6 - hexa-
chlorocyclohexane. Lindane is the common name for the gamma
isomer of BHC. Isomers differ in spatlal positions of chlorlne
‘atoms on boat and chaln forms.

- Dosage Levels

alpha isomer-oral mouse 8350 mg/kg; ‘total dose 0. 2lg

~beta isomer-oral mouse 31g/kg; total dose 0.70g;

LINDANE (gamma isomer) - oral mouse 62g/kg; total dose. l 6g
BHC (mixed isomers) oral mouse 22g/kg; total dose - 0.55g.

Special Comments

" "Lindane is a specially restricted pesticide in
New Jersey when used in concentrations above 25%.

IARC Summary

Animal data

: Technical BHC, its pureex , P and ¥ isomers and
the mlxture of $+« isomers are carcinogenic in mice, producing
liver-cell tumors following oral administration. This effect
was recorded in both sexes after exposure to theC‘and'fisomers;
the technical compound, the « isomer and the5,+£;mixtUre were
tested in male mice ~only. ) '

Available feedlng studies in rats were considered
inadequate either because survival rates were low, the information
leported was insufficient or because the doses glven were too low.

No tumors were reported in llmlted skin appllcatlon
and subcutaneousv;mplantatlon studies in mlce.

Human data

No epidemiological studies were available to the
Working Group. Patients dying with cancer did not show higher
concentrations of BHC in fat tissues and liver than did control
patients.:

No firm COHCluSlODS as to a causal relatlonshlp

with aplastlc anaemia and/or leukemia can be drawn from avallable
case reports. ~ '

References:

IARC 5:47 |
Suspected Carcinogens . R '
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CHLOROBENZILATE
~ Usage 

‘ In 1971 chloroben21late was manufactured by a
51ngle manufacturer with productlon of 1 mllllon kg.

. Dosage Levels

oral-mouse 71 g/kg, total,dose - 1;89t'

IARC Summary

,Anlmal data

Chloroben211ate was.: tested in a prellmlnary study
by the oral route in two strains of mice and produced an 1ncreased
1nc1dence of hepatomas in males of both stralns.” ‘ -

Reports of feedlng studles in rats ‘were con51dered
nadequate for evaluatlon. ' :

Human Qatav

- . No epidemiological studies were available to the
“Working Group. : o . , o Nt

References: .

IARC 5:75 B
Suspected Carcinogens.
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DDTQand'Associated’Substances
Usagei E

| Productlon in - 1971 was approx1mately 20 mllllon kg

"Dosaqe LeveIS'
oral-mouse 73 mg/kg, tOtal-dqse.?fo.OOZg'”~‘

wSpec1al Comments

. ,Slnce December 13 1972 thlS use of: this: substance
has been banned by EPA for all but minor uses.;

~ IARC Summary

, Anlmal data o

The hepatocarc1nogen1c1ty of DDT by the oral route.
has been demonstrated in several strains of mice. Liver-cell

- tumors have been ‘produced in both sexes, and in CFl mice some

were found to have metasta51zed Increased tumor incidences
have been reported ‘in. some other organs; ‘however, this-" f1nd1ng
was not’ confirmed in two recent multlgeneratlon studles using -a
w1de range of doses

, : Oral admlnlstratlon studles in rats have prov1ded .
no conv1nc1ng ev1dence of carc1nogen1c1ty of DDT to thlS spe01es.»

In. a 51ngle experlment hamsters: tolerated higher
dletary intakes of DDT than did mice and rats and did. not develop
tumors in excess over the controls.

The negatlve results obtalned in- feedlng studles
with dogs and monkeys cannot be regarded as conclusive, ‘due to
limitations in group size and duration of treatment.

_ leer cell tumor 1nductlon 1n the trout cannot be :
considered as conclusive . untll addltlonal studles u51ng properly
controlled dlets are: reported

, Skln appllcatlon and subcutaneous 1nject10n studies
in mice were too limited in duratlon and/or group size to allow
any conclu51ons to be made. :

Two dose- response studles on llver cell tumor re-
sponse to DDT follow1ng oral administration in two 'strains of
mice are available. In both CFl and BALB/c mice, dietary 1ntakes
- of 250 ppm (correspondlng to about 37.5° mg/kg/day) were highly
~effective in both sexes. The lowest dose used, 2 ppm in the diet

(correspondlng to an intake of 0.3 mg/kg/day), 1nduced a 51gn1flcantv

increase 1n the 1nc1dence of hepatomas only 1n male CFl mlce.'

S
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'

The two DDT metabolites, P, p '-DDE and TDE (DDD) , were
tested by oral administration to mice. The latter produced a
significant increase in lung tumors, while DDE- was found to produce .
a high 1nc1dence of liver- cell tumors. :

Human data

The. cross-sectional éepidemiological studies on
workers exposed to DDT and the observational studies on volunteers
were too limited and/or too short to allow any conclusions to be
made regarding car01nogene81s

Although fat concentrations of DDT residues were

- higher in terminal cancer patients than in control patients, this
finding is inconclusive as to a causal relationship. A similar
study with a different design did not show such a result.

References:

IARC 5:83
‘Suspected Carcinogens
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- DIELDRIN
Usage .
“Dieldrin is manufactured by only one U.S. company.
Le“o than 450,000 kg were produced in 1971. Imports were
571 000 kgs. 1n 1972 , ~ :

Dosage LeVels

oral—mouse 870 mg/kg;. totai'dose OQOQQg

Use Dose Ratlng

20 (Based on 450,000 kg)

Special Comments

Dieldrin is.a specially restricted-pesticide»in New Jersey,

IARC Summary

Animal data

~ Dieldrin was tested by the oral route only in mice
and rats. The hepatocarcinogenicity of dieldrin in the mouse
has been demonstrated and confirmed in several experiments, and
some of the liver-cell tumors were found to metastasize. A dose-
response effect has been demonstrated in both sexes with an in-
creased tumor incidence in females at the lowest dose tested,
0.1 ppm in the diet (corresponding to about 0.015 mg/kg/bw/day).
In mice, there is no ev1dence of carc1nogen1c1ty in organs other
than the liver.

The available data in rats have not provided evidence
of carcinogenicity at levels of up to 50 ppm in the diet (corres-
ponding to an intake of about 2.5 mg/kg/bw/day). '

The experiments in dogs and monkeys were too limited -
in duration and/or group sizes to allow any conclusions to be
made.

Human data

The‘epidemiological study carried out on‘occupationally
exposed workers does not allow any conclusions to be made con-
cerning the existence of an excess risk of developing cancer.

Although fat concentrations of dieldrin residues

were higher in terminal cancer patients than in control patients,
this finding is inconclusive as to a causal relationship.

Reference:

IARC 5:125
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J}3KEPONEF(Chlordecone)

Usage

: Kepone was’ produced until July 1975 At that time,
the U.S. EPA prohibited further manufacture. More than 99% of

the production was reported to be for export and only about 0. 8%
for domestlc use, mainly as bait for ant traps.

Dosage Levels

‘oral ~mouse- -2.24 g/kg 1n 80 weeks, total dose - 0.056;
20 ppm. in. feed o :

oral -female rat-0. 739 g/kg in 80 weeks, total_dose'?
©0.146 g, 20 ppm in feed o B

. | o oral-male rat-0.8 g/kg in 80 weeks, total dose - 0.198 g;
: S o ‘ 20 ppm in feed v S ' o o

Special Comments

Hepatocellular carc1nomas were found in mice and rats _
~at the above levels :

IARC Summary

Not reviewed by IARC.

Reference:

Report on Car01nogene51s Bioassay of Technlcal ‘Grade
Chlordecone (Kepone)
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MIREX (Dodecachloropentacyclodecane)

Usage

. - Mirex is manufactured in only one company in the
world. Less than 454,000 kg were produced in 1971.°

Dosagé'Levéls

oral—mouse 2222 mg/kg, total dose 0.055g

Use Dose Ratlng

8

IARC Summary

Animal data

Mirex was tested in a prellmlnary study by the
oral route in two strains of mice (the only route and species
for which published results were avallable) It produced an

increased 1nc1dence of hepatomas in both ‘sexes of both strains
used. :

~'Human data

: , No epidemiological studies were available to the
Working Group. ~ ' ' ‘ : ‘ '

References:

IARC 5:203 |
Suspected Carcinogens
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QUINTOZENE (Pentachlofonitrobenzene)
.'Usage,
Qulntozene has been produced by a single company
‘since 1966 1.4 million kg. were produced in- 1971 The only

known use is as a funglClde,

Dosage Levels

‘*', , oral-mouse l3Sg/kg, hepatomasr’toﬁalddose - 3.3g

- Use Dose Rating,

0.4

IARC Summary

:>Ahimal‘datai

Qulntozene (pentachloronltrobenzene) was tested
‘in a prellmlnary study by the oral route in two strains of mice
and produced an increased incidence of hepatomas in males of
one strain. A feeding study in rats was considered inadequate. -
'Appllcatlon of quintozene followed by croton 0il to mouse skin
- gave positive results which could not be 1nterpreted due to a
lack of adequate controls.

uHuman'data’

_ No epldemlologlcal studles were avallable to the
Working Group

Reference:

IARC 5:211
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TERPENE POLYCHLORINATES (Strobane)
‘Usage
No productlon data have been reported since 1969.
It is used mainly as an insecticide but has some usage as

a moth prooflng agent for woolen clothes

Dosage Levels

: oral mouse l 27g/kg, total'dose 0[032g;

IARC Summary

Anlmal data'

- Terpene polychlorlnates (Strobane) were tested 1n'3
a preliminary study by the oral route in two strains of mice and
produced’ an 1ncreased 1nc1dence of hepatomas in males of one strain.
The suggestlon that the product also increased the- 1n01dence ‘of
mallgnant lymphomas in thlS spec1es awalts conflrmatlon

' No adequate data were avallable for other spec1es
"or other routes’ of admlnlstratlon : :

Human data‘

'Nouepidemiologioal studies were_availablelto the
‘Working Group. S e C ST ‘

Reference:

IARC 5:219
Suspected Carc1nogens
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, SENATOR JOHN M SKEVIN (Chalrman) I would llke to.
welcome everyone to the publlc meetlng of the Senate Comm1551on,v
' on. Inc1dence of Cancer 1n New Jersey.‘ j v o

' My name is John Skev1n. I am- a State Senator from
Dlstrlct 38 .and Chalrman of thls Comm1351on. .To my rlght 157
‘Senator McGahn of Atlantlc County,'the Vice Chalrman of thlS

',Comm1551on. Senator Dumont also a member of thls Comm1551on,

‘,,_1s on’ hlS way and w1ll be w1th us shortly.»;f

_ o o As Chalrman of the Comm1551on, I would llke to make‘
. an openlng statement O }
: ' “In convenlng these hearlngs, let>me‘emphasize one N
rfv1tal pOlnt‘\ Thls w1ll not be a forum.for those who w1sh to ?
’;ppay llp serV1ce 1n the battle agalnst cancer nor w1ll it pro-
i3v1de a platform for those s1mply seeklng to make headllnes.'
“fRather, it w1ll be a sprlngboard for those who w1sh to help
1aunch a meanlngful effectlve counter—attack agalnst cancer-'
~an opportunlty for all those who are knowledgeable in the fleld
. to help us. formulate a truly effectlve leglslatlve program 1n
New Jersey. fd;ﬁ o g"’af S e R ‘
¥ As we know,,our State leads the natlon 1n deaths from \
"cancer.‘ A dublous dlstlnctlon at. best Every year,.ln fact,,
more than l4 000 of our c1tlzens ‘die’ from th1s dlsease and we
~can no. longer tolerate such a staggerlng loss.‘ It 1s too great
~a loss in both human and economlc terms for us to accept The
“time ‘has come for us- to do more than bury our dead - the time
has come for us to flght back and here 1n New Jersey, where this
klller is: most prevalent We should accept it as our respon51—"
blllty to lead ‘the. way 1n -this’ crusade. What other state has ‘
a more - persua51ve reason to take the 1n1t1at1ve° ,

To dramatlze my personal commltment to actlon, I have
already 1ntroduced one blll 1n the State Senate bearlng dlrectly
on the: subject before us.' That one- “would make cancer a reportable
dlsease in the State ‘of New Jersey. The fact is that whlle a

‘doctor who dlagnoses a case of measles must report that back to



the State Department of Health .no such requlrement ex1sts
with regard to cancer. ‘What thls means 1s that whlle we have
a record of deaths from cancer, we have no. 1dea as “to how many

cases are be1ng dlagnosed and treated or what types of cancers )

R

are currently prevalent.. Such a- lack of statlstlcal knowledge
is an obv1ous hlnderance to any cancer control program. In the
course of these hearlngs I shall seek the oplnlon of varlous
w1tnesses on the merlts of this bill ,and fortlfled by thelr
comments and suggestlons I w1ll then move for 1ts passage in the
Senate and then in the Assembly. ' o

' And today, as a further 1nd1cat10n of my own commltment .
to action, I am 1ntroduc1ng another blll in. the State Senate, one
that I am sure will be" controvers1al “but. one that,lf adopted
will show that when it comes to the flght agalnst cancer in New
Jersey, 1t is llterally ready to put its money where 1ts mouth
is. This blll would increase the c1garette tax by one cent per
package. It would ralse approx1mately $8 mllllon a year. The
bill provldes that the amount so. ralsed w1ll ‘be. used exclusively’"
" to. flnance sc1ent1f1c and medlcal research 1nto the causes,
dlagnoses, and treatment of cancer. One—half of - such amount w1ll
go to the State Department of Health -to. prov1de matchlng funds
for.Federaligrants. Instltutlons are to receive the remalnder of
such funds for cancer research -and the 1nst1tutlons must. be 1n New
Jersey, and certified by the Comm1531oner of the- Department of
-Health to recelve such funds - such as. the College of Medicine and
Dentistry of New Jersey,'and to Rutgers, the State Un1vers1ty.,
The bill requlres such 1nst1tut10ns to annually report to the,
Leglslature how such funds are used , L

New Jersey has quallfled for relatlvely llttle of the

$600 mllllon the Natlonal Cancer Instltute made avallable forr

cancer research last year. In 1975, New Jersey. received

$7 598 000 or $l 04 per caplta. - New York State rece1ved.$107,251,000v
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or: $5 92 per caplta.: Massachusettes recelved $42 361 000 ori:
87. 27 per caplta.; Pennsylvanla recelved $34 788 OOO or $2 92
per caplta.‘ And Maryland recelved $75 211 OOO or: $18 35 per
'caplta. Flgures show that 1f New’Jersey were to attract 1ts
tproportionate share of the Natlonal Cancer grants and contracts
~in relatlon to nelghborlng states,ylt would have- recelved in-
f“1975 $37 458 OOO whlch reflects a loss of about $30 mllllon

~ in one year.ff -

E To correct thlS 51tuatlon, and thereby recelve 1ts

f: fa1r share of cancer research from Federal and other sources,"

- New Jersey must prov1de stable funds to attract cancer research’
ffsc1entlsts and prov1de fac111t1es and serV1ces where productlve,

L cancer research can be conducted

Clgarette smoklng 1s one of the major causes of lung
cancer, and there 1s a measure of proprlety 1n f1nanc1ng ‘New.:
ffJersey cancer research capablllty byr'mp051ng a small tax on
f,c1garettes._ And agaln, .as. these hear ngs proceed I w111 be

:seeklng the"oplnlon and adv1ce of the4w1tnesses on thlS blll
’:and if thelr support warrants 1t I w1ll naturally press for’
>passage in the Leglslature, 1ncorporat1ng whatever amendments
| or modlflcatlons the1r testlmony mlght:warrant :

But most 1mportantly, I hope'these hearlngs w1ll result
in a full leglslatlve package here in. New Jersey, a’ serles of .
i'bllls 1ntended to put teeth 1n our env1ronmental control efforts
where needed 1eg1slatlon that w1ll create the fac111t1es requlred

and leglslatlon that w1ll prov1de the funds necessary to 1mplement'

- a.crash program.» The people who are dylng are our frlends and

lnelghbors, our mothers and fathers, even our sons and daughters.
'It is time for us to flght back and so let us begln these hearlngs
not on a. note of despalr but w1th a- sense of dedlcatlon and in
;the splrlt of hope.' Manklnd has faced many klllers down through

d%the ages, from the plague to TB pneumonla, and pOllO.‘ We have



' conquered them all, each in its:turn’:“We can Win”this pattle -

’ too.' of course, it won 't tmewon in the halls of " the Leglslature,

’but in the" laboratorles and our research centers.v And it won t

‘be won by pollt1c1ans, but by . doctors and sc1ent1sts and dedlcated

ylaymen such as those who staff the Amerlcan Cancer Socelty.

our Commission. Mr. Bardln.r

However,ywe elected off1c1als can play a part 1n the struggle.

' We can give those in the front line the tools ‘they need. dwe
~ can provide ‘them w1th the weapons they need by adoptlng a forceful

let the ChlpS fall where they maY'leglslatlve program.‘ Draftlng
such a program is the purpose of these hearlngs.;i ‘ ,
I would like to also preface the remarks w1th a statement
that thlS is a- publlc meetlng today, llmlted to certaln off1c1als
in our State..'But it by no means is llmlted to th1s public meetlngv
today. We will have a number of publlc hearlngs w1th such .groups
as env1ronmentallsts, the 1ndustry ‘and other 1nterested groups.
They will have an ample opportunlty to. express thelr views to ‘
this commlttee. We" are not. llmltlng anyone. We 1ntend to have
an extended publlc hearlng.g Today,vas 1 1nd1cated to the w1tnesses,
we des1re with some llmltatlon ;to focus on the nature and |
extent of ‘the. problem. \ ‘7: - l" e | ,
’, Senator Mc Gahn do you have -a statement or a comment
SEN\TOR MC GAHN Not at thls tlme.‘ _ o
, SENATOR}SKEVIN: wCommr551oner Bardln 1s our flrst }
witnesS'and‘he.has'ahuengagement on the ShQFGtASO we are going

to give him- the’ opportunlty to make the first statement‘ before
(o ’ ‘ '

DAVID J. ' BA R D IN: Thank you, Chalrman Skevin,
Vlce-Chalrman Mc Gahn, we apprec1ate the 1nv1tatlon to the
Department of Env1ronmental Protectlon to part1c1pate in the
1mportant efforts of this Comm1581on of the State- Senate of
New Jersey. You have requested that we address the'rextent of



‘the cancer problem in New Jersey, as well as. present the
-Department s views on the data, studles and statistical analyses
| whlch have been performed which attempt to deflne the scope

of thlS problem 1n New Jersey.: I w1ll address my remarks

today to those questlons. I am accompanled ‘by Dr. Peter W. Preuss
of my Department. Dr. Preussrls the:Deputy to the Assistant
Commissioner of Sc1ence. I am”also’accompaniedhby’Dr. Glenn
Paulson, and Dr. Preuss will stay with you throughout the day,
Mr. Chairman, and be available for any questions that might

come up in my absence. Of eourse, Commissioner Finley and

her able staffIWill be covering issues which interface with

and complement the 1ssues that we are analyzing. |

A brief review of some of the cancer statlstlcs for
New Jersey and the nation w1ll put . the d;scuss1on 1nto perspectlve.
In 1974, cancer kllled more than 350 OOO Amerlcans.,vThekAmerlcan
Cancer Socrety estlmates,that this year about_370,000 peopie
will die of the family of diseases that we call cancer. The
Cancer Society also estlmates that about 54 mllllon Americans
now 11v1ng w1ll eventually develop a cancer° that amounts to
one of every four Americans. .

New Jersey w1ll unfortunately share in the toll of
illness and death and share rather heav1ly.' The Cancer Society
estimates that there will be over‘26,0001new cancer cases dis-
covered in New Jersey in 1976, and that this year 14,600 people
in our State will die from cancer. And I emphasize that the
14,000 includes some cases discovered in 1976 and some cases.
discovered prev1ously._ ‘The anticipated death toll represents
about 4% of those who w1ll dle from the dlsease in the United
States asra,whole: whereas the New Jersey populatlon represents
only 3.5% of the United States population. So the cancer death
rate is expeoted to bé,higher in New Jersey than the.national
average. And that is a key‘faCt any way you analyze the data,



‘and we will in'ourdstatcment go further into tho quostlon of
statistics. But before we do,- please note that medlcal sc1ence
has only fragmentary knowledge as to how and ‘why cancers develop;
thus the exact cause or causes of all observed cancers cannot

TIOW - be defined with much precision.

Several medical - and sc1ent1f¢c organlzatlons - 1nclud1ng

the World Health Organlzatlon - suggest that 1n a broad sense
the env1ronmental factors may be the causal agents for a majorlty
of the cancer cases in contrast to non- env1ronmental factors,
such as heredlty on the one hand and viruses on the other."The
environmental factors 1nclude a broad.spectrum of concerns. -
including,notably,'cigarette.smoking and exbosure"to cancer4
causing agents in‘induStries,,andfexposure to cancer'causing

- pollutants in the air, water, and in the food we eat, asvwell )
‘as dietary habits, the proportlons of fatty and other foods in
the dlet of one communlty or one soc1ety and exposure to the

) natural solar radiation. o ' _

- Last year the’ Natlonal Cancer Instltute publlshed a o
Cancer Atlas whlch galv1nlzed public attentlon., We should be o
sure to try to understand correctly the statlstlcs and maps-
in the Atlas.“ We have all seen the Atlas, whlch marks in- red
varlous categories of populatlon and- varlous categorles of
cancers, the 31gn1f1cant high 1nc1dences 1n_ the hlghest dec1le.
Please note that the Atlas uses the .3, 050 countles throughout
the Unlted States as statistical. unlts - geographlcal unlts. '
The areas’ marked in red 1n the Atlas are 1n each case a county
or a group of countles._ ‘In order to be marked in red, the
‘ partlcular county must have been analyzed'w1th regard to its’
mortallty rate. A mortallty rate is the number of deaths per
hundred thousand of populatlon. "It is not the absolute number
~ of deaths, but it is the number per hundred thousand - an.. attempt
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to achieve some equalization or comparablity between highly
populated and less populated counties. v

Nonetheless, in order to show up in red a county must
meet two tests. First, it must rank amongst the top 10% of counties
for that purpose. There are 305 counties in this country that
could rank amongst the top in terms of male mortality rates or
~male mortality rates for a certain type of cancer or another,
| Second, and in addition, the statistical analysis by the National
Cancer Institute must conclude that the county has a mortality
rate which is higher than the national average mortality rate
to a significantly higher extent. The difference must be
significant. There are factors in the way statistics work
that tend to give prominence to certain counties. I just want
to caution you about that. /

The statistical technique employed tends to show red .
for high population counties somewhat more often than for low
population counties. Just to illustrate that, if you have a
county with a population of 100 - and we have none such in New
Jersey - you could be three times the national average with
cancer mortality rates, or many more than three times, and it
could not be very significant if it meant one mortality in a
given time period. So the statistical technique discounts.the
low population county. It demands a much broader interval of
significance - of statistical difference - for the relatively
low population counties. Also, the map in the Atlas for all
male cancers, for example, has about 120 counties colored red
out of the total of 3,050 counties; and these 120 counties
contain almost 45 million people - roughly a quarter of the
population of New Jersey. So most New Jersey counties, since
they are heavily populated, have a somewhat greater tendency .
to show up in red than counties in some other parts of the

country. The same is true of other metropolitan counties outside



New Jersey,; But having'sald all‘that it should not&minimise
our concerns, ‘because I remind you agaln,‘on the bas1c over -all
statlstlc w1th whlch I started ‘the pledlctlon that we are g01ng
to sustaln 4% of the cancer deaths 1n the country even though
we have only 3. 5% of the populatlon. Plalnly, we have a problem
which is somewhat greater 1n New Jersey than elsewhere. We have
- a natlonal problem, Senator Skev1n, and I thlnk the remarks

‘w1th Wthh you started this meetlng‘— very approprlate remarks -
should really apply to many other states ‘ B B

, ' Elementary respon51b111ty requlres us to deal w1th the
problem to protect our people, even 1f we were not the hlghest

in anyrpartlcular 1nc1dence,751mply because we have a 51gn1f1cant,
problem; For that reason, Governor Byrne: 1ssued Executlve Order #40
last month,which- you have. Ba51ng it on the reports submltted

to him by the Department of Env1ronmental Protectlon and the
Department of Health the Governor establlshed a cabinet

commlttee on cancer control and a551gned to the 1nd1v1dual
‘departments and to the Committee respon51b111t1es relatlng to

'the preventlon, study and control of cancer. The committee will
basically be a coordlnatlng commlttee ‘with the- 1nd1v1dual departments
carrying out major ‘pieces of the actlon-notably 1nclud1ng the

two departments represented here today., ‘ '

‘ : My Department S program I would llke to descrlbe to you -

brlefly as belng a part of the- overall effort. = We now believe

that my department should do six dlfferent klnds of. thlngs. ”One,
determlne the presence and concentratlons of carc1nogen1c substances
in the env1ronment' two, test the aggregated samples of a1r,
~water and waste materlals - Wthh we may be collectlng anyhow
for other purposes - subject them to tests in approprlate laboratorles
for carc1nogen1c, mutagenic or other tox1c potentlal for example,
are there any partlcular places 1n New Jersey. where the conglomerate

- mass of partlcles 1n the air turn out to be more carc1nogen1c in
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fact, for whatevervreason, than elsewhere in‘New Jefsey oxr
the country. ' |

Three, to inventory and monitor the production and
transport of toxic substances and their waste products known
or suspected of being carcinogenic.

Four, to monitor environmental conditions at areas
determined to have either known or the potential for high
cancer prevalence. What would trigger off that kind of monitoring
would be studies and conclusions from the Department of Health
working from the other end of the anélytic spectrum.

Five, reduce the water-borne discharges of exotic
substances and protect drinking water supplles.‘ There is already
general regulatory authority 1n the. Department of Env1ronmental
Protection in these cases. And it is a question of using it
to deal with these very special cancer health problems as they
are identified by the national scientific community and our
work with the Department of Health in academic institutions here
in the State.

And, flnally, reduce the air-borne discharges of such
substances when the same points would apply, as I have just
mentioned. _ , N

The Legislature has shown its appropriate concern by
the Senate's establishing this Commission, and charging it‘with
the tasks of studying the reasons for the high ineidence of
cancer in New Jersey, and to examine steps to control exposure
to cancer causing agents:; moreover, I raised the subject in
March - three months ago - ‘with the Joint Appropriations Commitee.
At that time I requested and appropriation of $2,340,000 for
the Department of Environmental Protection to fund a program
dealing with cancer causing agents and other hazardous or toxic
substances in the environment. The Joint Committee passed

Resolution #68 which restores $500,000 for this program in the
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next fiscal year out of the amount which I requested.‘ The
$500,000 will permit a modest start to be made, but it Will not
allow implementation of the full program urged by the Department
of Environmental Protection, not to mention the needs of the
Department of’Health and other needs that may be identified by‘
the cabinet committee. So I ask this Commission's studied

and reasoned support for additional monies to be provided at

an appropriate early date in whatever supplemental appropriations
bill may be possible for the forthcoming fiscal year.

I can't emphasize too strongly, Chairman Skevin,

the point implicit in your opening remarks, that passing
legislation or issuing declarations is not gding to be meanihgful
_by itself unless we are prepared as a State and a community and
~a society to raise the funds and make the effort to really carry
through on our concern. My Department intends to utilize
existing authority to_implemeht progfams that will be effective
in reducing the exposure of people to carcincgens to the extent
that our resources permit us to do so. Dﬁ;ing the period ahead,
should there emerge a need for new substantive legislation, we
will advise you promptly. We will also stand ready to report

to this Commission on ourprogressrasspe¢ific partsfbf Governor
Byrne's program are selected and are implemented. .

I want to stress and reemphasiée that doing the job

will take a sustained effort ovef»a long time to identify and

to control the environmental causes of cancer. _Liké,other public
health programs, any‘state’program toward cancer control,requires
a continuing commifmént on both the part Qf;the Legislature and
the Executive brahches of govérnﬁent, as well‘as close COordination
with the scientific and academic communities_and the public,
federal officials, all of which transcends elections and
~administrations. The mechanism should be established - such as

those being discussed-tbday - that will pfovide for the cooperation
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and: mutual support necessary to begln to resolve the questlons
'posed by the prevalence of cancer in New Jersey, and to take
approprlate steps to - reduce human expOSure to the causatlve o
agents ‘wherever fea31ble. A carefully planned and contlnulng
program w1ll glve us a chance to reduce the 1nc1dence of
cancer over. a reasonable perlod ‘of years.‘ That program w1ll
take wisdom and fores1ght and 51mply the tough dec181on of '
puttlng our money where our mouth 1s. Thank you very much
Mr. Chairman. I will be happy to try to answer any questlons
 that you may wish- to address to me.'” R ‘
‘ ' SENATOR SKEVIN° Thank you,Comm1s51oner.- In terms of >
l env1ronmental factors,“.we of course have heard the StatlSth
that perhaps up to 90% of cancer can be attrlbutable to:”,
env1ronmental factors._ Do we have some verlflcatlon 1n that
area? S 'f‘ | @;' v 5 ,‘f
| COMMISSIONER BARDIN. As our- report to Governor Byrne E
p01nted out, those statements are based on a. varlety of
experlmental or analytlc observatlons. For example, ethnlc groups
have been analyzed in thelr home countrles for cancer rates -

the mortallty rates or sometlmes the prevalence rate for 100,000

of populatlon - and one finds that ' when an 1mm1grant group leaves
Country A and comes to Country B where it is exposed to a
different settlng,jln several cases there are dramatlc changes

in the cancer prevalence rate. ‘ S .

. Number two, certaln cancers that have been 1dent1f1ed
very spec1f1cally correlated statlstlcally very spec1f1cally tot
partlcular 1ndustr1al locations w1th a clear concentratlon of
' cases in terms of the work force . 1mmed1ately exposed or others
which are exposed to. emm1s51ons or pollutlons or cancer cau51ng_.
agents from those fac111t1es. So therq are these klnds of
evidences and others.I All of the ev1dence as to c1garette

'smoklng deals w1th an env1ronmental c1rcumstance whlch many of
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our people 1mpose upon ourselves by 1nhallng the smoke of the
c1garette. ' Perhaps it has effects on others beyond the immediate
user, and we flnd that medlcal statlst1c1ans found a correlatlon
between c1garettevsmok1ng‘and the incidence of lung cancer, for
'.iexample,,but they‘also flnd a multlpller effect 1n some 1nstances
that where people are expOSed for ‘example, to the asbestos
partlcles and c1garettes, there are far far hlgher cancer
.1nc1dents, several tlmes as. many as just -the excess cancer cases
‘caused by c1garette smoklng alone or the exposure to cancer.

Finally, we have. very significant differences in the
Vrates in dlfferent reglons of the Unlted States, and some of
them seem to have a geographlc incidence; for example, the
amount,of ultra_v1olet.rad1atlon that reaches,the—earth from }
the sun varies in belts around the globe, and that seems to be
clearly a factor: 1n certaln skin cancer incidents.

, SENATOR SKEVIN' Comm1551oner,,1n terms of our future
public hearlngs, do you have any recommendatlons as far as
research groups or experts in this area?

COMMISSIONER BARDIN: "Well, there are certalnly a
number of groups w1th great expertlse, and I think Commissioner
Finley in some ways is particularly qualified to address that
question over the next few months. ,

We have been touching base w1th some of the people in
the medical field. And interestingly enough there is one of
the great research institutions in this State and in the country
that one doesn't thlnk of prlmarlly as medical, the Bell Telephone‘
_Labs at Murray Hill. Mr. William Baker, the‘Pre51dent of Bell
Labs, serves on the Natlonal Cancer Board and he in that capacity
is reviewing the StatlSthS that we are dlscu551ng today. He
’1s also the chief executlve of one of the foremost research
" agencies in the country that‘has dealt with a number of environmental

problems such as ozone and transport phenomenon concerning smog.
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He has been a leader: in-thatk,and that is jnst one-of many
1nst1tutlons which could be helpful in suggesting to us ways
to go, dllectlons to go 1nto, not to mentlon the medlcal
research capabllltles.ln New Jersey and in the area mutually
- surrounding New Jersey. | K 4 e
SENATOR SKEVIN: Comm1ss1oner, ‘I know that ‘tax
is a sen51t1ve subject these days - Good mornlng, Senator,
welcome. Senator Dumont is now with us. ‘ |
In terms of taxes, of course, it is a sensitive subject.
Do you have any reactlon to the proposal of hav1ng a. c1garette
tax used for cancer research? ’ ,
'COMMISSIONER BARDIN: Well, t_oday»-was the first I
heard of the proposal, Senator Skevin. fAs Iynnderstand it, it
is to raise”$8 million for cancer research and'cancer‘monitoring,i
and a program of the State's response ‘to the issue and to ralse
it. by adding 1l¢ to the cigarette tax which would - as you put it -
be a rather nomlnal addltlon to the price of a pack of
cigarettes.
My flrst reaction is that it is an excellent proposal
Senator, and I congratulate you for it. '
~ SENATOR SKEVIN: Senator Mc ‘Gahn. o PR
- ~SENATOR MC GAHN: I have ' no questlons to ask of the
Comm1551oner. L . :
- SENATOR SKEVIN: Senator Dumont.
SENATOR DUMONT: No questions. | |
'SENATOR SKEVIN' Commissioner, thank you. We are g01ng
to ask you to be available for future publlc hearlngs which we
~intend tofhave over the next. year or so. We thank you for your -
appearance.. Back to the. beaches. : :
. COMMISSIONER BARDIN: Thank you, Mr. Chairman. |
SENATOR SKEVINE The Commissioner of Health, Doctor Finley.
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DR. J OANNE E. FINL E Y:  Senator Skevin and
members of the Leglslature s Comm1351on : : | e :
It is my pleasure +to address you on thc toplc of canccrtln
- New Jersey, although no pleasure can be. dorlved from thlS toplc. |
But I do come here in a mood of optlmlsm. The very fact that you’
are taklng the trouble to 1nvest1gate this whole problem to do B
somethlng about 1t in New Jersey is one of the reasons for my

,optlmlsm.,

As I understand what you would llke me ‘to. do, you have asked :

that I start by descrlblng how the rates in the Cancer Atlas were
derlved ’to glve you some 51gn1f1cant examples- of the cancer problem
1n_New Jersey, and then to suggest how the - State Health Department,
for now'at‘least can help derlve more . exact knowledge so we can

control ‘this problem.

Mason and McKay of the Natlonal Cancer Instltute who produced,

the-Atlas to whlch_Comm;SSLQnerbBardln referred,;certalnly,must earn
our gratitude for ‘a nationwide study describingfcancer:death,rates,:
by counties of‘residenCe of'cancer victims. fi am not'going”into

as much detail because Dave - Bardln ‘has glven both the pros and’ cons

of some of these StatlSthS. But I do thlnk I need to say somethlng

about what is useful and what we. need to go .on and do from there.

Statrst1c1ans who work w1th mortallty data, 1f they are d01ng'

thelr work properly, should see, flrst of all that they report in
‘race. I thlnk that 1s sort of obv1ous as to. why.r For example, 1n
‘a small county that had only a small number of cases —fsay, ten
people - ‘but a populatlon of- l OOO - we would have a rate of one
in one hundred In a large county with, say,lOO cases, but a: large
fpopulatlon, we mlght actually have a smaller rate.l So you really
- don't have a falr understandlng of the problem unless you reduce it
to race. fIf 1t ‘was - just numerlcal you would not fa1rly understand
it. Sa o | |
Another . thlng to pralse about the Mason and McKay statlstlcs

1s that these are age—adjusted rates.‘ What thls_means ;s_that_they‘,

o
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have corrected the rate for varlatlons in’ age dlstrlbutlons in those1
';populatlons. "For: example, if one county had 90 percent of 1ts
populatlon under 30 and. another county had 90 percent of 1ts
populatlon over 60, it would not- ‘be fair" to compare “the rates of
cancer in- these two communltles. Cancer r1sk as. we know,'ls
‘most’ dependent on age.1 So the rates have been standardlzed to
the distribution of age- groups. Thus,;the rates for New" Jersey that‘
we will be talklng about are standardlzed and we may - falrly compare
any county to any other county.,;--'» _
"How do these. statlstlcs ‘come about° All death cert1f1cates
1n the Unlted States are collected by the Natlonal Center for
Health StatlSthS.. ‘The . State Health Department ‘and local reglstrars
are. respon51ble for the acqulsltlon of. these StatlSthS and must.
‘report them on to the Natlonal Center for Health Statlstlcs.; Each
vdeath certificate 1s not only coded for the usual place of re51dence‘
but also for. the prlmary cause of death Usually,_lf cancer is-
llsted on the death certlflcate in any way, it will, be 1mpllcated
as a contrlbutor to the cause of .death. and- may be llsted as the
prime cause. - Mason and- McKay analyzed all. death certlflcates for j
the years 1950 through 1969. ‘For each,county, they formulated
rates of cancer by sex and by race. From these data, they were
able to calculate which countles were at markedly high risk of
a spec1f1c cite of cancer, and which were at. markedly low rlsk ,
They also used. the maps whlch Comm1331oner Bardln has actually{
showed you. Those counties that had rates 1n the top 10 percent
of all countles in the country were colored 1n red New Jersey »
has had much publlc1ty lately because many of . our countles, unfort—
unately, are palnted red. , , ﬁy
One really cannot ‘be crltlcal of these studles._ Mason and
McKay have chosen the. only method that one. could have used to
adequately compare the thousands of dlverse countles 1n the Unlted
States. Perhaps all we can say 1s that the study did not go far
enough, in that the. only varlable they looked at was usual place of

-
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' re51dence rather than the many other varlables that we now think
are related to cancer rlsk for example, usual occupatlon, place
of blrth »and several others.:»But agaln we mlght add. these areb
things that are not necessarlly ‘on. death certlflcatos. o o
I would llke to descrlbe some of thelr results that are
vpertlnent to us today that we really have to understand the meanlng
of for New Jersey. - Yes, New Jersey has amongst the hlghest rates
of cancer ‘mortality of any state 1n the natlon. As you w1ll see from
the first chart -- and I mlght say to people 1n the audlence who
_are concerned we have some extra copies. of these charts -—you
will see that New Jersey led the- natlon in- cancer mortallty for- white
males. The death rate for whlte males in this 20- year span was
205 per lOO .000, compared to. a natlonal rate of 175. - However, pay
close attentlon - it was a: close race.; Although New Jersey leads,
it is only fair to p01nt out that we are’ not. markedly dlfferent from
many other states that follow on our heels through the whole bottom
half of the pyramld We are not: ‘alone ‘in. the problem.mxl”~
For whlte females, the New Jersey mortallty rate was 148
Now that ‘was exceeded by :only one; other state,,and compares to‘a
national rate of l30 ~For nonwhite males, thelNewiJersey cancer
" mortality is fifth ;n-the nation,dwith a. rate'of 230, compared to a
national rate‘of 184 . For nonwhite females, New ‘Jersey ranks
also fifth, w1th a death rate due to cancer of 163 compared to.
a national rate of 139. ‘ :
Since I rev1ewed those numbers relatlvely qulckly,”why
don't you look at the. second page. of the handout " This summarizes
the New Jersey rates of cancer compared to the approprlate United
States comparlson. The black bars on this chart are New Jersey ,
by race-sex groups and  the whlte bars are the average rates in- the
nation. Again you can see that New.Jersey always ‘exceeds the
'national average. You can see. from this-graph that rates‘for non-
whites exceed. those for whites everywhere 1n the country and rates

for males exceed those for: lemales.' To tie in what I said 1n,'
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beginning this'presentation, these differences cannot be explained
merely by saying that either New Jersey is a more popuiated state

or that we have an older population. These factors have already been
taken into account in standardizing the data add theyﬁdo not play

any role in explaining the differences in the rates that we see.

Let us discuss some of the specific cancers that seem
especially to afflict the New Jersey population. For each cancer
site - for instance, breast or bladder or colon - some county had to -
come out with the highest rate in the United States. For exaﬁple;
Flagler County, in the State of Florida, has the highest death rate
for lung cancer among white males, not a New Jersey county; Corson
County, South Dakota, has the highest death rate for breast cancer
among white females. Salem County; New Jersey, has the highest
death rate of bladder cancer among white males. This perhaps is the
most telling information about New Jersey presented by~the Mason
and McKay study. The age-adjusted white male bladder cancer death
rate for Salem County is 16.1 per 100,000 and this far exceeds the .
national rate of 6.8.

It has been suggested that bladder cancefvis largely due to
occupational exposure or, as Commissioner Bardin would say, an
environmental exposure. The New Jersey State Health Department
fortunately has been funded by the Natlonal Cancer Institute to look
into the occupational associations of bladder cancer. throughout
New Jersey, and this research is now well on its way within our
department.

You might ask how the bladder cancer rates in the rest of the
counties in New Jersey compare to the United States in general. |
'The next page of charts will show you something about that. The
line down the middle has defined the average United States
rate as "1". The relative rate for every other county in New Jersey
is outlihed. 'As you can see on the second line, Atlantic County
has a relative rate of 1.25. Or, in other words; the rate there is
125 percent of the United States rate. On the other hand, Salem
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Cdunty, which is,unmistékéébie;‘the;lpngeét iiné on fhé5¢hartJvhés a
relative rate of almost 230 percent;‘lAlthoﬁgh Saléh‘Cbunty is
highlighted because of its‘outstanding risk of bladder cancer, you
can see that every other county in New Jersey shares a similar
elevated risk as comparéd to' the United States.

In the next graphs, we have taken other leadlng causes of ‘
death by cancer by body site and, in all 1nstances, while certalnly
we cannot say that New Jersey is flrst - and we would not want to
say that we are first - you can see that»most of our counties exceed
the national rates. | | ‘ : o |

It might be reasonable at this time to interject that one
should not be complacent if ourfpopulation comes close to the
United States average, since with many of these cancers -:and Ehis
has already been mentioned by Commissioner Bardin - thete are
marked differences in cancer rates between nations of the world.

So, for example, if a county in New Jersey suffered from cancer

of the breast at the same rate as the United States in general,

we would still far exéeed the much lower national,avefages that are
seen, for instance, in Japan.

The last sheet of graphs shows‘you;that.lung cancer for
white males is also far in excéss in New Jersey. I want to stress
that also because I am in total agreement about that statlstlcally—v
proven relatlonshlps between lung cancer and smoking, but there is
also the equally statistically-proven association between lung
cancer, smoking and the introduction of other substances, such
as asbestos or fumes that can be breathed. So lung cancer and
bladder cancer both kind of lend themselves to my suspicion,which
our research funded by NCI will set out to make more séientific,‘
that it is mainly workers that we may have at risk in New Jersey.

What's to be done now? We can see from the Mason and McKay
data that the population of New Jersey is at greater risk of death
from cancer than the populétion<of the United States on the average.

This is a motivating force to find out more, I would love to be
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able to say thatwe knew all of the reasons for the excess risk in
New Jersey and the solution was merely a matter~of controlling
exposure to these risks. But thistwouldbsimply not be scientifically
true. Therehare;many‘feasible explanationS»for‘excess risk that
we suffer, and we have to be honest in saying thatvto a large |
,extent we are still trying to figure out what the: causes of spec1fic
risks are in New Jersey. In order to do this ]Ob we must have
‘certain resources available. The prime resource necessary is
something we callba cancer registry. Senator Skevin has already
referred to his very good understanding of what an important tool
this is. S o T

} Since a Cancer registry means differént things to different
people, let me describe what the Health Department is suggesting.
We believe that by approval of the Public Health Council, the
Commissioner of Health can make cancer a mandatorily reportable
disease in New Jersey. At present, more than 20«communicable>
-diseases‘are reportable. Our department'has had numerous'years of
experience in supervising. the collection of this data, anaiysis-and
enforcement of disease reporting. Cancer could, we believe, be
made a reportable disease. We also would ‘have no difficulty in
\dealing with thehproblems of privacy or confidentiality. Our agency -
as a State agency is‘specifiCally covered in‘State heaithbregulations.
In fact,ioVer the years dealing with such emotionally-charged health
problems as venereal disease, our protection of individual rights '
and privacy'has:not been called into question.v.It really is
important to raise the issue of confidentiality because it is
a very delicate issue to handle in setting up a registry because
there are other users of the data whom we would like to allow to
use it, people who w1sh{to research various ‘treatment methods. But
we are conétrained from giving out the names of patients and we
are really going to have to face how to deal with»that, Cancer
cases could be reported by either‘laboratorks where most cancer
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is diagnosed’through the viewing of‘bathelogy specimens, and
could be requifed to be reported by hospitals where,patients
are cared for or by physiCians. We have gotten.verydused:in
New Jersey thinking:aboat the dollar value you‘get thinkingl
about cost-benefits. So we have estlmated that a sufficient number
of cases would be reported if we relied in the mandatory reportlng
on laboratories alone. It would double the cost to add the re-
quirement that reporting be by hoSpitals and inerease it even further
to require that reporting be by physicians. We believe that well
over 90 percent of living cancer cases could be picked up by,
at this point, merely requiring laboratories,where diagnosis is
made from tissue analysis of other analysis, toareport,
Basically now I have described what a cancer registry is.
Let me desCribe_What it does. and what it doeSn't do. Any newly-
diagnosed cancer seen by a laboratory would be repcrted to us.
There is an advantage in reporting hewlyediagnosed cases rather than
at the time of death. I think that is pretty‘bbvious‘ Patiehts
would then be available voluntarily for interviewing rather than
only having next of kih, as you have to do in studying the past
histories of the dead. We would also be able to generate rates of
cancer for different ages and sexes andvraces,according to the com-
munities in which patients live and according’to such other needed
information as occupation, ethnic origin, education,vdietary.and
smoking histories. We would be able to offer explanations from
this kind of data as to why rates might vary, not enly by county but
within a given group of people who may. be exposed to the same
problem. For 1nstance, if we find that males who work in one
industry have a hlgher rate of llver cancer than those who live in
the same town but work in another industry, that is a scientifically
important fact.
To be blunt, however, many states have cancer resglstrles

that only collect data. A reglstry must be sufficiently funded,
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not. only to properly and adequately collect the data, but to have
trained individuals around to 1nvest1gate from these data. To
have a registry alone glves us rooms full: of paper only and that
would be ludicrous. - B . -
' ‘Numerous experts in the fleld of cancer have estimated that
greater than 80 percent of cancer is caused by env1ronmental
factors.. No one knows‘— and you asked thls questlon earller -
at this p01nt for sure, ‘except in‘a few cases llke asbestos, v1nyl
-chlorlde, etc., and smoklng, exactly what the environmental factors .
are. . And no one knows for 'sure whether these are env1ronmental ' |
factors only in the worklng place or in the home or in the air
‘breathed around the worklng place.; We would. hope that data
»generated by a cancer registry w1ll help answer some of these
problems. We are optimistic, however. If we should prove, for , ,
example, that 80 percent of cancer is caused by environmental factors,
these exposures can be controlled and llves can be saved. ’

 If . we could get this running ‘start in New. Jersey to set up
the~reglstry, analyze these data and ;nvestlgate the probable
associations in clusters of cancer patientssbetweenhwork place
or lifestyle, or,generalwenvironment,ﬁwe could-use thls knowledge>
.~ to save lives. _ : : . o

For -example, there are 14 chemlcal substances used or pro—

duced in the work place that have already been llsted by the
National Instltute of Occupatlonal Safety ‘and Health as proven or
suspected of. belng carc1nogen1c, at least in anlmal research If
these. data generated by the reglstry I have spokauof leads us almost
solely to workers dealing w1th these. substances_— and 1n a way that'
a form of human research w1thout hav1ng to subject human belngs
to dangers - .there are both programs of protectlons of these
workers, and for: early detectlon through medlcal survelllance that
can be set up. o o E
Early detectlon and effectlve treatment in tlme have always

been the key, in terms of our current knowledge, to preventlng
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death from cancer., Many 1ndustr1es, in my b

elief, wish to

cooperate, but the smaller ones often need the most a551stance.v

The larger ones are already d01ng, 1n some 1nstances, an. effectlve

]ob of worker protectlon' but they: could w1th proper organlzatlon,

be comblned to share- thelr technlcal knowledge on efle(tlve protectlon

~and occupatlonal health programs w1th those ‘who do not. have the .

ablllty to do thlS. _ : :
- This p01nts to. another data set that

ve need V We'muSt'map‘.

the sources 1n our atate of uncontrolled car 1nogen1c pollutlon._j

“We need an 1nventory cf .work: 51tes using, 1mport1ng or. produc1ng the

klnds of hazardous substances I have mentloned We need to know

_what programs and protectlve systems these si

tes have establlshed

or what they could do-. they are not d01ng.f.:= need to know what

protectlons they offer to the: general env1ronment‘when-they dlsposev'

of the1r hazardous wastes.

There ‘is knowledge 1n the sc1ent1f1c'dommun1ty to. apply to. .

thebearly,detectlon‘of many kinds of cancer. when apprq:rlate dataf

N point the way to go. There is even knowledge

laboratory. to analy21ng wh1ch members of an €

ulatlon are most llkely to develop cancer be
exposed to the same thlng come down w1th the
or at the same rate. So applylng.thls»klnd‘o
essence of preventlon.g;‘ ’y , ,l,, R

There is equally good sc1ent1f1c knowl
-maklng the work place and the env1ronment saf

protectlng the exposed or through some chemlc

process, or a waste product.w ThlS is the ess

economic decllne.‘ A productlve economy 1s as

Jersey as a productlve people.v ThlS also is

matter whlch we have to confront because we a

vcontrol cancer and drive 1ndustry out of. New
Knowledge is wealth and knowledge is: h
brlng the epldemlologlc knowledge from the us

to apply in the
qually-exposed pop—
ause not. all people
same dlsease at’ all
f_knowledge_ls the _

edge to. apply to:
er, elther through

al alteratlon of a

,ce of preventlng

,1mportant to New: ;
very dellcate

e not prop031ng to .
Jersey. o
ealth,_klflwe can

e;of ajregistry

L]



together w1th knowledge from an 1nventory of 31tes of carc1nogen1c
substances, we can develop the proper programs Jo1ntly in a '
partnershlp with 1ndustry, occupatlonal medicine, and union health
'and safety commlttees to keep our people alive and well and, at
the same time, to keep thelr jobs intact, but safer. The Health
‘ Department can be the trlgger ‘mechanism to see that DEP, for example,l
goes. to the r1ght places at the rlght tlme to monltor the tox1c
substances. . ' (
) ‘ Flnally, New Jersey needs to 1mprove 1ts laboratory
capabllltles to monltor for the presence of these toxic substances.
The equipment and technlques used in v1rolog1c or bacterlologlc |
analyses may not lend themselves to huntlng for the presence of, say,
" beta naphothylamlne, a carcinogenic substance. ' There are very few
laboratories in'the United States,;as'a matter of fact, equipped to
do these laxge—scale analyses. | . v y ‘ |

- If New Jersey is determlned to do a ]ob for its people and
its industrles to diminish our risk of cancer ‘where better to center
the necessary capability. than in the Health Department's laboratory?
We already do the water analyses for DEP for: ‘the: presence of .
bacteria. We would need to be equlpped to do the same analyses
for the presence of carcinogenic substances. o '

In a report prepared for your Comm1551on and the Governor,
“the Health Department has. glven a budget For $1.5 million, the
full spectrum of what I have been talklng about - cancer epldemlology,
cooperatlve,occupatlonallyfbased control programs,'and laboratory |
back—up - could be mounted. The dollar value of"productive lives
saved, or the reduction Jn costs to Medicaid or health 1nsurance |
programs for expensive. hospltallzatlon or exotic treatment for cancers
which mlght have been.prevented could easily be calculated in the
billions. - ” » . . B

I hope then that you will understand 1t as a constructlve

suggestion when I close by say1ng that the primary. serv1ces a
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Legislature‘cah perform to»helbvus deal with this problem is to
also tackle the State's eternal reVenue raising question, We |
must have enough revenue 1n New Jersey, raised in the fairest
way, not only to properly educate our thlldren, but also to »
save the lives and health of their’ breadwlnner parents.‘ " Thank. ]‘
Jou. , , o IR ’- ‘

SENATOR SKEVIN: Thank you, - Commissioner.

Commissioner, in terms of the economic effecl: cancer has
in New Jersey, I have heard the statlstlc that the total cost,
including doctor bills, therapy, loss wages, insuranée, indirect
costs, etc., each year ranges between perhaps $750 million to
$1 billion. Is that accurate? Do you feel that is w1th1n the
area of the costs involved on those particular areas?

DR. FINLEY: I think that would at least be accurate. As
I said, I would say closer to $1 billion. We_will know more, again,
when there is a registry and when we can study the liVing because
you will know the age, you will know what their earnings were, you
will know all the things actuaries take into consideration, and
you will also know how long and in what kind of‘treatment they‘have
been and what that kind of treatment has cost. But my guess would
be with high rates like this, which means a fairly sizable number
of probably productive people involved, that ybu would really have
a huge economic loss. h

SENATOR SKEVIN: As regards to.suggested research.witnesses
and groups, Commissioner, Commissioner Bardin mentioned you might‘
have some suggestions for our Commission.: |

DR. FINLEY: Well, I take a little different view, as a
physician, of the kind of research that we need to beideing in
the country.now than some other scientist might take. I don't
think that we should dlmlnlsh the kind of researoh that the
National Cancer Instltute is doing in the ba51c laboratory, the
clinical research. But there is very little priority given by

any of the federal programs to research in applied control
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'techn1ques,gthe klnds of thlngs that we know as we do in cerv1cal
cancer where we have a screenlng technlque. ‘And there are other
‘»cancers that we have in New Jersey ‘where werhave a knowledge we
‘could apply. You could call that research" 1f you want' I would
rather call it a communlty based program ' o , _

So I am one who. sa1d that I think there needs to be some
shift in the prlorltles of ‘the fundlng, a little bit less for
pure research and a little b1t more for. communlty—based control
programs, and also the klnd of ‘research that we do - substances
research, etc.

You are also asklng me, because Dave Bardln mentloned 1t
whom mlght I suggest in New- Jersey. I do agree w1th his suggestlon'
that some of ‘our occupatlonal health people that we have in. our
industries - he mentloned Bell Telephone - be included. Actually, -
in looking through a llSt of people,»I note Exxon Research Lab 1n |
Llnden has a former professor of Occupatlonal Health of mine . 1n
medlcal school a well- known person who has becn all over the world
studylng the relatlonshlp between all: klnds of " diseases and the,
environment. I think it would be only fair to ask people from -
DuPont in Salem County.' In other states, DuPont has.— 1t may not
have started it soon enough - today an outstandlng program of worker:
protectlon, whereas a smaller company mlght not, f This was brought ’
up very clearly in the Keypone 1nc1dent in V1rg1n1a where people
got hysterical and wanted to close Du?ont,and DuPont didn't have
any illnesses coming out»of it. lKerone'was a much - much smaller
‘tag;end,'aImost‘in“a’garage., It was a dlstant cous:n of Allled L
Chemical and had no protectlve program. So it would be. 1nterest1ng
to hear from an industry everybody 1s saying- probably did 1n the
past cause the bladder cancer in Salem County., But we ought to
hearlwhat they are doing today., That 1s the kind of person you
mlght call a researcher- I mlght call an applled sc1ent1st ‘who 1s

applying technlques to protectlon.l I think you should call them.
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SENATOR MC GAHN: COmﬁiSSioher, I think Wé can play games
with statistics. Certainly, I think the increased'cancer'mortality
that you have quoted that is existing in the State of New Jersey
may simply indicate the rate of increase in cancer here. However,
possibly also this may reflect the quality of medical diagnosis in
this State, in that there is actually reporting on a factual basis.
I think we are fully cognizant of the fact that in a number of
states in cases where patients die of cancer, the death is not
reported as cancer. It is reported as pneumonia. The primary

cause is not stated as such. I think possibly that is one thing

that has happened in the State. I think there is-eccurate reporting

on the death certificates, particularly for those patients who die
in hospitals, becaﬁse there is a review of what has happened. I
think this speaks well for the monitoring of health care in this
particular State. | |

vaouid like to answer a question that the Chairman asked,
"Should all this money be designated or‘delegated to research,"
by saying, no. John, I think community health programs, as the
Commissioﬁér’has stated, are extremely.important. Education,
particularly as far as women are concerned, is vital, so that
we can do screening for breast cancer and the Pap smear for cervical
carcinoma, which they can get free of charge or for a nominal charge.
They should be indoctrinated with the necessity for a yearly
examination and, in certain specific instances, every six months.
If they did this, I think, to a large degree, we could eliminate
deaths - I did not say eliminate cancer - resulting from cancer of
thevbreast and cervical carsinoma. They would require treatment,
but that treatment at an early stage of the game can result in |
almost 95 percent cure. o

That is about the only comment I have.

DR. FINLEY: I geherally agree with you.
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SENAmOR'SKEVINw Senator Dumont »
SENATOR DUMONT ; Comm1551oner, your chart partlcularly
_ *the colored one, on the second page, 1nd1cates, of course, that
| fthe rate of death in male populatlon is much greater than female.
You also alluded to the bu51ness of smoklng, and since it seems
to me that there are more women smokers today than there are
"men, I would like you to. explaln why the death rate 1s hlgher
among the men than the women? T .
 COMMISSIONER FINLEY: The first thing that you are
R probably rlght about is- that the men seem to have gotten scared -
‘sooner, and the rate of decreas1ng smoklng is greater in men..; |
. Us women are not 1earn1ng as fast ‘ ’ ’
I think that people who - are. follow1ng the trends in
“lung cancer. deaths or in. lung . cancer morbldlty year after year -
are flndlng a steady 1ncrease in the female populatlon.g This
data which goes. 20.. .years: back if. it were the ‘bars . for justr‘,n
lung cancer,;would show a higher mortality for men,-because, |
women --- Well, as the Vlrglnla Sllm ad‘lmproperly says,,"You
have come a long way, baby._ Twenty*years ago, you didn't
think it was rlght to smoke and today you do. So men were smoklng
sooner, and therefore had a longer exposure. But, as I say, women
‘seem to be catchlng up 1n the death rates , 3 f | |
SENATOR DUMONT Yes, but there are also about ten mllllon
more women than men in. the Unlted States, and that is okay w1th o
me, but the fact remains, I am trying to flnd out what the correlatlon
is between smoking and .cancer deaths when the charts show - without.
Vexceptlon - that regardless of the color of anybody 1nvolved :
here, the death rate is hlgher among the males than the females,_
considerably hlgher. S , x o |
COMMISSIONER FINLEY-v But I am saylng, unless women - .
learn . to qult,,r you w1ll probably not f1nd that dlfference,
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say, a decade from now. : v _

SENATOR DUMONT: Do you think $1.5 million can cover
the expensc of what you have outlined in your statement, that
is, the registering° In order to absorb and analyze the data that
would be assembled 1n such a reglstry, is that sufficient to
finance such a program? ‘

' COMMISSIONER»FINLEY:‘ Oh, registry is calculated in
that budget‘which is at the end of the bound report. Registry
is calculated to set it up and to use it properly, which is the
key. It doesn't take any money to have the Public Health Council
or the Legislature pass something, but it is the use of the
data that is of concern. o o

We only calculate that to take approximately $200,000
so the $1.5 million is for a tatal brogram which extends bur
knowledge beyond the cervical cancer screening programs, that
Dr. Mc Gahn has spoken about, to other kinds of control programs.
We need to take the same knowledge we have for preventing the
cervical cancer death into other areas, and extend it. I think
the most neglected area in this State is the occupational health
program area. _ : ‘

SENATOR DUMONT: - But to do all you have listed on
page 11 and previous statements, a budget of $1.5 million would
be sufficient? , '

COMMISSIONER FINLEY: Yes, including beefing up the
capability of the laboratory, vyes. o

SENATOR DUMONT: Thank you.

SENATOR SKEVIN: Senator Mc Gahn. _

SENATOR MC GAHN: Senator Dumont, I think in your
question to Commissionér Finley concerning the discrepancies
apparent between the death rate of males and females, certainly
there are other factors besides cigarette smok#ng alone. We

must take into consideration the number of cigarettes that are
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- smoked; wenmUSt take,into‘consideration other catalystic factors,
for example, a .man ”‘works in Varions types of environment,
andrgenerally speaking- a wohan does not‘v We. do not know whether
there is a genetlc factor 1nvolved in thls, and we'do not know
“about 1nd1v1dual 1mmunllog1cal responses' on ‘the. part of each
of these individuals. These are the thlngs that have to be
looked into in order to explaln the dlfferences, ‘as. far as the
rate is concerned. I don't think it is proper mainly to make
a statement that ~smoking alone is 1nvolved in this.
. Remember, also, that during flu epidemics there is
‘an increase ‘in the incidence of cancer deaths during any.type
of recurrent resplratory illness. Apparently the amount of
respiratory illness is a factor that is responsible ba51cally for
flaring up this type of 51tuatlon. All these factors, I_thlnk,
have to be considered. , o - ‘P
SENATOR DUMONT : - I agree w1th you,,but at the. same
time when so. much emphas1s 1s placed upon smoking it.seems to
me perhaps that is not quite rlght when there.are these other
factors inQolQed. | } . 7 . ~ S ';
| SENATOR MC GAHN: I agree with you there, and.Igthink
if Senator‘Menza was here today he might say smoking cigarettes
is dangerous to yourfheaith, but there is no relationship between
smoking marijuana and lung cancer. ‘And that is a plug for Senator
Menza. I don't buy it, but it is a plug for Senator Menza.
‘ COMMISSIONER:FINLEY: Marijuana has not been shown to
cause lung cancer. . S :
SENATOR SKEVIN' Comm1551oner, on that note I want to
thank. you for your appearance, and agaln I want to extend ourb
invitation to call you back for future hearings.b Thank you very
" much. Lo :: . : -
'COMMISSIONER FINLEY: - Thank you.
SENATOR SKEVIN- Our next w1tness is. John S. Quattrone
of the American Cancer Soc1ety. ' |
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"J OHN 5. Q UAT T R o N E: Thank you, Sonator Skev1n

and members of the Commlttee, tho Amerlcan Cancer Soc1ety has : L
.assumed a respon51ble role in helplng to 1dent1fy and hopefully
:‘reduce or ellmlnate the cancer causrng substances in the env1ronment
It also seeks to 1nform the publlc, thexpress_and other ‘media, as -
well as work with 1ndustry, labor and governmentiﬁo‘safeguard'
‘Amerlcans from carcinogens. g | » . - Tz‘ B _
_ . Starting in 1951, the Society undertook the first.
' major epldemlologlcal study of the effects of‘cigarettes on

the human body. This served to'establish the-connection between
smoking and lung cancer, also heartcdisease,.emphysema'and-‘
chronic;bronchitis.h~It‘has continued to actively .campaign on

the basis of,scientific,informatibn to protect people from
‘Cigarette smoking, the single greatest‘known cause of fatal
“cancer in the environment. We believe 1ung;cancer alone‘is
reponsible for nearly 70;000 deaths in the United States
annually. R , ' S
; . similarly, the American Cancer‘Society scientists
have,beenkin the forefront of those who established the
relationship between inhaling asbestos particles in industries
and the onset of certain tumors. This information has been:

put to work in‘helping change manufacturing processes to protect
workers from the tox1c effects of. asbestos.\ ' | _

The Soc1ety has been the vanguard of those who determlne
the cancer cau51ng potent1a1 of vinyl chlorlde, a substance
which has very quickly been put»under strict manufacturing
controls. , e | | :

The Society also continues to seek out follow up,
1nvest1gate and support research to determlne and disseminate
public 1nformatlon regardlng other known and suspected env1ronmental

causes of cancer. Among those are over-exposure to 1onlzlng
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radiation, certain chemicals used in 1ndustry, certain food
dadditlves, med1c1nes, asbestos and other pollutants both in
the air. and drinking water. It recently co sponsored  a ‘
,sc1ent1f1c conference on the possible’ relationship of diet
to cancer,‘and‘is sponsoring also’ research 1n,this area. .

I would now like to introduce Dr. Warren H. Knader,
a surgeon who specializes in cancer and its effects. Dr. Knauer
is Chairman of the New Jersey Division's Executive Committee,
which makes him our highest ranking volunteer associated with
medical information. I would like Dr. Knauer to describe for
thls Committee what the New Jersey Division . is doing medically

in regard to the 1nc1dence of cancer in New Jersey. Dr. Knauer.

'WARREN H. KNAUER: Senator Skevin, members of -
‘the Committee. I would 1ike to'thank you’for‘this opportunity
of presenting the facts as we in the Cancer Soc1ety Xnow them,
to you. :

Here in New Jersey the American Cancer Society's
New Jersey Division held on May lst and 2nd of this year a
seminar for phsicians of environmental cancer. It was entitled,
"Cancer Risk Identification Within New Jersey,vand Methods of
Control. ‘ - ' v ‘ :

' Leading national authorities on major sites of cancer
occurring within New Jersey - lung, breast, bladder, colon,
rectum - as well as experts in screening andvidentifying
carcinogens participated. '~ More than 200 physicians,from the
greater New Jersey. area aLtended In addition to extensive
media coverage, transcripts of the reports have_been made
available to the medical profession. }

Also, here in New Jersey the American Cancer Society
in conjunction with the‘New Jersey Dental ASSociation recently
conducted a statewide screening program for the detection of
oral cancer, the cause of 8 000 deaths in the United States annually.
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More than 9 OOO New Jersey resldents took advantage of this
1n1t1al statew1de effort that was prov1ded by some 250 dentlsts,v
'along w1th Amerlcan Cancer Soc1etyvolunteers and staff Slnce
early detectlon 1s the most - p051t1ve known cure. for cancer,
we in the Amerlcan CancerSoc1ety ‘are. determlned to help overcome
fear, encourage through educatlon regular and thorough medlcal
'check—ups and prov1de screenlng programs for the detectlon of
cancer. I am sure you .are -aware of -our. 1nvolvement in the .
breast screenlng program and also our human task force for
cancer of the cervix. ,
v The Amerlcan Cancer 50c1etyfbelleves in- and w1ll B

'contlnue to pursue 1ts long-establlshed pollcy of applylng
sc1ence and med1c1ne to 1dent1fy carc1nogens.< It will
cooperate with all groups, 1nclud1ng 1abor, 1ndustry, the .
government and other health organlzatlons in ellmlnatlng the
risks they pose. - Thls is an essentlal part of the Soc1ety S
announced purpose to control and,lf p0551ble, -togellmlnate
cancer as a dlsease of humanlty.b o , - |

The Soc1ety belleves in concentratlng the resourceS'
of science, med1c1ne and cancer control on the problem of .
env1ronmental car01nogens in order of priority, beglnnlng w1th
the most probably dangerous and w1despread and it belives that
the solution to thls very complex problem is. necessarily g
'plurallstlc, comblnlng public educatlon profess1onal educatlon,
industrial respon51b111ty, labor part1c1patlon, governmentv
regulatlon and 1nd1v1dual actlon. ‘ e j f ",'bl

I would llke to dlgress for a moment from my prepared
remarks to answer Senator Dumont. and his questlon of female‘ ‘
lung cancer.- I think if “you. look at the stat1st1cs just recently
presented by the Amerlcan Cancer Soc1ety over the ‘past five to
ten years, there is a sudden and tremendous increase 1n the '

rate of female lung cancer.‘ This 1s parallellng that of the

!
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male, however, it isthenty years later than the rise in the
male cancer death rate. Inasmuch as we feel that cancer in
some cases does take 15 fo 20 years; I think»in another: 15 to
20 years, we willihave a similar percentage in female as in
male. o . | ,

Secondly, you have been talking about tumor registries.
I would like to comment on the fact that as Chairman of the
Commission on Cancer,of the College of Surgeons, it is part
of my responsibility to‘stimulate interestfand'give’hospital
tumor registry programs. We feel it is extrémely important
‘that we get relative and accurate data from each individual
hospital before it is sent to any central agency, because |
inaccurate statistics will come out’ inaccurate from the central
registry also. » , .
' I would like to suggest that any'registry that mighti
be formed accept the knoWleage and the experienceiof the'/
American College of Sﬁrgeons who have been doing this work
since 1933. Finally, I would be happy to answer any of your
questions before I turn;the microphonelo&er’to Mr. Quattrone.

-~ SENATOR SKEVIN: Thank you, Doctor. If I,recall

" correctly, the American Cancer Society:had a .seminar in Chérry
Hill in May. Wbﬁld it be pbssible to obtain that transcript
for our Commission? S ‘ 'v" _

DR. KNAUER: I will make it available. _

SENATOR SKEVIN: I have been associated with the
American Cancer Soéiety, Bergen County unit for a number of
years, and Mr. Quattrone, we doh't have yoﬁr title. I am very
proud of the fact that I was counsel for them for many years.
Are you the present President? | ,

MR. QUATTRONE: The New Jersey Division, R

SENATOR,SKEVIN: I have no further questions. Senator
Mc Gahn, | L ‘ ‘
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'SENATOR MC GAHN: No questions.

SENATOR>SKEVIN:h Senator Dumont. R }

SENATOR DUMONT: No questions. - . 5

- SENATOR SKEVIN. Thank you very much. ‘ ‘ :

, MR. QUATTRONE' 'Slnce ‘we belleve that the 1dent1f1catlon

and ellmlnatlon of env1ronmentally caused cancer should be
dealt -with more effectlvely ;nthe regulatory arena, we would
like to make the following suggestions’to,the Legislatureﬁﬂ One,
to encouragerby eVery,means possiblebresearch aimed at. pinpointing
the causes. of environmental cancer‘” ‘two, encourage full
utlllzatlon of the Natlonal Cancer Institute for screenlng
'potentlal environmental carc1nogens-- three, prov1de or support
"fair measures almed at enforc1ng control over the 1ntroductlon.
1nto ‘water, air, or food of known or . hlghly suspect cancer- '
~causing agents. ’ ' .

T Further, because c1garette smoklng has been clearly

»

establlshed as the most p051t1ve cause of lung cancer, ‘either h
singly or,mostﬂusually in comblnatlon w1th other env1ronmental
carcinogens,IWe ‘believe the Leglslature should penallze
through addltlonal taxation, the production,. the dlssemlnatlon
of high tar, hlgh nlcotlne cigarettes and at the same tlme help
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