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ABSTRACT .

This report summarizes the state of the art on systems, eithgr
existing or conceptual, that can be used or adapted for use to seiect, '
assess, and prioritize chemicals for their health or environmental effects.
It is found that, while numerous systems can be identified, none have been
formulated with sufficient breadth to permit accomplishing all the fﬁnctions

beo T
desired by EPA's Office of Toxic Substances. These functions include:

(1) Identification of chemical haiards to man and his
environment '
(2) - Selecting chemicals not already in use
(3) Assessing potentially hazardous degradation products
or synergistic effects -
(4) Assessing hazards to plants, animals, and the non-
living environment. |
Effective cowbinations of limited scope systems have been
assembled by Federal agencies to achieve the chemical identification/assess-
ment/prioritization functions needed for such public concerns as the work-—
place environment; human health (cancer; child poisoning, birth defects);
air, water, and land contamination; and consumer-product hazards.
Examination of the operational basis of a number of the individual systems
within these combinations suggests that all are variations of a relatively
few number of approaches to chemical selection.
A seminar on "Early Warning Systems for Toxic Substances", held
in conjunction with this study effort, confirms many of the findings

reported herein,
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ABSTRACT

This report summarizes the state of the art on systems, either
existing or conceptual, that can be used or adapted for use to select,
assess, and prioritize chemicals for their health or environaental effects.
It is found that, while numerous systems can be identified, none have been
formulated wiﬁh'aufficient-breadth to permit accomplishing all the functions
desired by EPA's Office of Toxic Substances. These functions inciude:

(1) Identification of chemical hazards to man and his

environment

(2) Selecting chemicals not already in use

(3) Assessing potentially hazardous degradation products

or synergistic effects

(4) Assessing hazards to plants, animals, and the non-

living environment.

Effective combinations of limited scope systems have been
assembled by Federal agencies to achieve the chemical identification/assess-
ment/prioritization functions needed for such public concerns as the work-
place environment; human health (cancer, child poisoning, birth defects);
air, water, and 1§nd contamination; and consumer-product hazards.
Examination of the operational basis of a number of the individual systems
within these combinations suggests that all are variations of a relatively
few number of approaches to chemical selection.

A seminar on "Early Warning Systems for Toxic Substances", held
in conjunction with this study effort, confirms many of the findings
reported herein. '
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SECTION 1
CONCLUSIONS

Numerous systems exist which have as their objective the identi-
fication of adverse chemical effects on human health and/or the environment.
Nearly all have been formulated within a relatively narrow framework of

. applicability or use; as such, they are not readily adaptable to the needs
of EPA's Office of Toxic Substances (OTS). Nevertheless, many of these
systems could represent important adjuncta to any OTS efforts to monitor
public exposure to various chemicais. For example, many of these systems
have well established sensor networks which are valuable early indicators
of problem substances.

. Existing systems can be classified in several ways. Early in

the program it became apparent that a major system class was the information

repositories for chemical data - especially toxicity data. These 1hformation
centers are numerous, fréquently provide automated storage and retrieval

and generally have a defined albeit limited scope.

Systems other than information centers can be classiffed with
respect to whether their principal function is to identify chemical sub-
stances before general exposure of the public and environment occurs
(input surveillance), or after such occurs (output surveillance). Each
of these types can be further subcategorized into those which basically
seek to identify new or unrecognized chemical stressors and those which
seek to evalugto the hazard of a racognized stressor.

Syotomh'differ in the manner in which a candidate list of substances
for evaluation is identified and comprise (1) systematic literature
scanning, (2) licensing, (3) test protocols, (4) expert panels, (5) data
‘base sampling, accumulation, or analysis, (6) incident reports, etc.
Conversely, an examination of the design basis of existing systems
suggests only a few basic approaches for assessment/prioritization (or
categorization) functions. Three of these are the use of experts, a
numerical index of measure or'hazard, and subjective weighing factors or
assigned values for selected parameters felt to be of importance.



Finally, most existing systems are deficient with respect to
satisfying OTS's specified needs inthat thay generally:
(1) Focus on acute effects rather than long-term (chronic)
effects ,
(2) Have a limited domain of concern
(3) Are not designed to identify hazards from degradation
products, synergistic effects or effects on the non-

living environment.



SECTION II

RECOMMENDATIONS

The following recommendations are based on the results of this

study and the assoclated seminar. -

¢ Efforts to identify pertinent activities of Federal, State,

industrial, and, perhaps, private organizations with needs
relating to chemical identification and asseéssment should
continue. For example, chemical firms and their associa-
tions, Federal agencies like the Department of Transpor-
tation, Atomic Energy Commission, Department of Defense,
etc., and organizations privately developing chemical data
systems might be examined.

A comprehensive sensor network should be planned as an
essential element of OTS's efforts to identify candidate
substances for regulation. To the maximum extent

posaible this network should be integrated with the well-
established networks of other Federal agencies.

A study should be made of the more important existing
information systems and centers to assess, in the context
of 0TS's needs, (a) the existence of useful data for
chemical selection and evaluation, (b) the format and
accessibility of the data, and (c) the costs of retrieval
(and manipulation) of needed data.

OTS should seek to interface with current U. S, and foreign
effortavto develop computeriged chemical data storage and
retrieval systems (e.g., RADICAL and ECDIS¥) because of
;hé potentially 1mpoftunt role auéh systems could play

in identification/assessment ‘efforts. _

A systematic and comprehensive examination should be made
of all known chemical, physical, toxicological, economic,
enVironhent, etc,, parameters (indices) that might find
use in identification, assessment, or early warning efforts.
Relating such parameters to avéilable data sources should
be an essential part of the study. ’

*See Appendix E.



SECTION III
INTRODUCTION

Technological advances have resulted in the introduction of
large numbers of chemical substances into widespread uue.(l) The majority
of these are used in ways that are directly or indirectly beneficial to
man. Others, like cadmium, mercury, polychlorinated biphenyls, hexachloro-
benzene, vinyl chloride, and DDT, have raised serious public concern over
their uncontrolled adverse health and environmental effects. Consequently,
new approaches are being sought for the identification, assessment, and
regulation of chemicals either presently in use or which may be coming
into the marketplace.

The Need

The Office of Toxic Substances (OTS), established by EPA in
anticipation of legislation for the control of toxic substances.(z) has
initiated this study of existing or potential identification/assessment
systems that might be adapted as an approach to the problem. The
specific questions raised by OTS are the following:

(1) How can a given system select both chemicals and

classes of chemicals that are hazardous to man
and his environment?
(2) How can a given system preselect chemicals not
already in use, before they become widely
dispersed and more difficult to control?
(3) How can a system select chemicals based on the
potential hazard of their degradation products
or theilr synergistic properties?
(4) How should the system consider hazards to plants,
animals, and the nonliving environment? }

The need to answer these questions takes on added importance when
the magnitude of the problem is considered. On the basis of the Chemical
Abstract Bervice Registry Number System alone, some 2 million chemical



entities can be identified. It has been estimated that another 250,000
are added each year, and that several hundred are introduced into
commercial use annually. U.S. production.of synthetic organic chemicals
for various classes of consuher products amounted to nearly 60 million
tons in 1969.(1) Federally registered pesticide formulations amount to
more than 60.000.(1) The widely diverse uses and diaposai of commercially
available bhémicals and their proliferation into new product lines or
formulations further complicate the problem. Furthermore, a plethora of
pathways exists by which these chemicals or théir degradation products
find their way into the environment. _ ‘

The selection of specific chemicals for regulation, testing for
health and/or environmental hazards, or the development of standards for
control of exposure levels must be done in most instances with either
incomplete, inadequate, or nonexistent data on long- and short-term health
and ecosystem effects. To acquire such data on every chemical as an aid
to selection is considered much too costly. Costs ranging up to $440,000
for animal toxicity. testing of a single chemical have been estimated by

the chemical industry.(3)

Furthermore, selection without such data might
unnecessarily inhibit the commercialization of chemicals of potential
benefit to the general society, since their associated risks could not be

adequately assessed in the absence of such data.



SECTION IV

STUDY APPROACH

To answer these questions a literature and state-of-the-art
search was made to identify systems - either in use or only conceptual -~
in two general areas of .society: heélth planning (including emnvironmental,
occupational, and general health) and environmental management. The
term "system" Qas broadly defined to include not omly formalized organi-
zational structures, models, methodologies, but also legs formal tools,
methods, working groups, etc., which have been conceived, formulated,
and applied to the identification, prediction, assessment, or prioritization
of chemical substances or effects. A variety of activities comprised the
total information gathering effort and these will be briefly déscribed.

Literature Search

A proprietary comput@rized health information system was
utilized to conduct a literature search for identification systems for
selecting chemicals or chemical classes as candidates for evaluation.
This system incorporates every available major medical bibliographic
resource and major medical library information resource including the
National Library of Medicine (MEDLINE). In addition, searches of other
data bases such as Food and Drug Administration Abstracts, Chemical and
Biological Abstracts, American Society of Pharmacists.Abatracts, and
previously developed information data bases of the Environmental
Protection Agency together with the medical information services maintained
at The Ohio State University were included. Reference sources ancluded
published health periodicals, monographs, published books, proceedings
of symposia, and legal periodicals. The indexing system used is
compatible with The National Library of Medicine. Terms used for
specific indexing are based on health effects.

The comprehensive health-systems information system covers
1940 to 1972, with major emphasis on the last 10 years in predominantly



English language publications. ' A special search utilizing the TOXLINE
data base covers 1965 to 1972. Current inclusions in information systems
have a recognized lag of 8 to 10 months behind publication dates.

Other information was obtained from Battelle~Columbus' owm
fesources. especidlly the Ecology Information and Analysis Center, and a
machine search of recent NTIS holdings.

The arﬁiéles and abstracts compiled from the machine-searched
literature were provided in Battelle's Task A report dated October 26, 1973.
Of the 300 or so articles identified, approximately 70 were selected as
having some particular relevance to this program. A bibliography of these,
keyed to a aubjéct index, can be found in Appendix A. |

Contacts

Contacts were made by telephone and visits to Federal agencies
in acquiring inputs to this study. Appendix B provides a listing of
these by agency, section (where known), and individual. The approach
generally was to telephone a contact who would either provide on-the-
spot information, forward written material for review, or agree
to a visit for.further discussion. A concurrent seminar effort (see next

heading) provided a more expanded range of contacts than would have been
possible otherwise.

Seminar

Supplementing this effort was a seminar program on "Early Warning
Systems for Toxic Substances" which provided additional insights into the
questions raised. This seminar, partially funded as an addendum to this
program by OTS (NSF, NIEHS, and Battelle were also cosponsors) is described
in detail in a "Task C" report issued separately under this contract. A
portion of that report is included as Appendix C. Because the eeminar effort
was accomplished concurrently with this program, considerable cross-

fertilization between the two efforts occurred, thus aiding materially in
the formulation of the study results. |



The premige of the seminar was that a number of governmental,
1ndustriél, and private organizations today are faced with the need, in
their sphere of concern, for new approaches to identifying and assessing
before-the-fact chemical substances which pose a hazard to man or the
environment. Since such efforts must be accomplished within the limitations
of finite dollar and manpower resources, a means of assigning priorities
to potentially hazardous chemical substances is needed. Furthermore, the
priorities must be assigned in most cases on the basis of incomplete or
nonexistent data on long-~term and iow-level toxic effects; risk involved;
and related factors. Thus, the seminar was formed to examine the tools
which exist for identifying and assessing chemical hazards as well as for

alerting the public to these in a controlled manner.



SECTION V
RESULTS

In this study no one system'has been found with the capabilities
implicitly or explicitly referred to in the four questions raised as the
basis of this study. Rather a great many systems have been identified
which singly or in combination provide some of the functions desired in
the selection of chemicals with respect to their hazards.to man and the
environment. Nearly all of these do so within a limited domain of concern,
i.e., the workplace, the air, water or land environment, an ecosystem, or
an aspect of human health (cancer, poisoning, aging, birth defects). From
the standpoint of the mission of EPA's Office of Toxic Substances, this
diversity of systems represents an asset, one to be capitalized upon in
seeking the identification and hazard evaluation of chemicals for which
regulatory actions ought to be imposed. Conversely, this same diversity
compliéates the problem of effectively gaining access to all the data
necessary to provide a regulation which properly balances public risk,
cost, and benefit,

Tables 1 lists a number of systema which were identified in
the course of this study. Most of these were described in the Task A
report issued separately under this cohtract. An expanded version of the
Task A descriptive material on the identified systems is included as
Appendix D.

It has been found useful to meparate the identified systems into
two major categories depending upon whether their principal purpose was
to identify or evaluate environment or health stressors either prior to
general exposure of the public and environment (Category I) or after
videspread exposure or use'occure'(Category I1I). The first catosofy was
referred to as input surveillance (and assessment) and the latter as output
surveillance. Each of these categories can be further subcategorized
| depending on whether the system activity is primarily related to identifying
the existence of a possible health or an environmental stressor. In Table 1

the identified systems are listed with a judgment regarding their appropriate
categories as follows:
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I. Input Surveillance

de
v

| )
A. New Stressor , B. Hazard Assessment of
Identification Recognized Stressors

-II, Output Surveillance

r . + T
A, New Stressor B. Hazard Assessment of
Identification Recognized Stressors

One large class of syétema identified in this program is the
information repositories or data banks, some automated for atorage and
retrieval, others simply collections assembled in one location. Table 2
lists a number of these selected from an %zitial list of approximately 650

information centers in the United States. Appendix E contains an
expanded description of the data sources of Table 2, The list, not meant
to be complete, 1sld1vided into groups with or without computerized

access and further as primarily chemical, medical, or general sources of
information. The listing suggests that considerable amounts of 1ntormatioﬁ
for chemical identification or adsessment purposes is available. The
problem is_to.determine what is available, its form, and its accessibility
" for identification/assessment purpose. More extensive examination of these
type systems was felt beyond the scope of this study.

Efforts under way in the U.S. and Europe to develop new infor-
mation syastems specifically aimed at the problem of toxic substance
identification/assessment needs have been identified. Two of these are
the (1) RADICAL and (2) ECDIS. Descriptions of these are also included in
Appandix E.

Following this summarization of the systems previously identified
in the Task A report a number of systems that have chemical identification/
assessment as a primary function will be reviewed in more detail. These will
be described in the context of their sphere of usage as follows:

e Occupational Health



TABLE 1.

System Identifei

IDENTIFICATION/ASSESSMENT SYSTEMS*

Sponsor

(1)

(2)

3
(4)
()
(6)
Q)
(8)

9

Carcinogen Screening

Animal (Rat) Toxicity Test

Short-Term (Hamster) Cancer
Test

Biological Materials
Surveil;ance

Surveillance of Poisons

Rédiological Product
Surveillance

National Evaluation of X-Ray
Trends

Biologics Licensing

Drug Surveillance

(10) Chemical Hazard Identification
(11) Poison Control Centers .
(12) Bpidemic Intelligence Service

International Agency for Resgarch'

Against Cancer

Center for Disease Control

National Cancer Institute

Bureau of Biologics, Food and
Drug Administration

National Clearinghouse for
Poison Control, Food and
Drug Administration

Bureau of Radiological Health,
Food and Drug Administration

Ditto

Department of Health, Education,

and Welfare

Bureau of Drugs, Food and Drug
Admin;stration

National Cancer Institute
State Departments of Health
Center for Dieeage Control

X X
X -

X

X

X

X X
X
X
X

11



TABLE 1. IDENTIFICATION/ASSESSMENT SYSTEMS*
(Continued)
Category
System Identifier Sponsor 1B IIA I1B

(13)
(14
- (15)
(16)

an
(18)

(19)
(20)
(21)
(22)

(23)
(24)

National Electronic Injury
Surveillance System '

National Surveillance Network -
National Occupational
Health Survey

Toxic Substance List

Prioritization of Workplace
Chemicals

Bazard Evaluation Program

Walter Reed Digease Forecasting
System

Commmity Health Effects
Surveillance Studies

Cancer Surveillance,
Epidemiology and End
Results Reporting Program

Subclinical Toxicity Survey

Technical, Intelligence, and
Project Information System

OVERVIEW System

National Emissions Data System
(Air)

~ Consumer Product Safety

Commnission : :

National Institute of Occupa-

tional Safety and Health

Ditte

U.S. Army

" Research Triangle Park, Environ-

mental Protection Agency
National Cancer Imstitute-
Center for Disease Control

(Conceptual)
Ditto

Enviromasental Protection Agency

Al



Progtram

National Library of Medicine -

TABLE 1. IDENTIFICATION/ASSESSMENT SYSTEMS*
(Continued)
. Category
 System Identifier Spounsor IA 1B 11A 11B
A(25) General Point Source File (Water) Envirommental Protection Agency - X
(26) Intermational Decade of Ocean ° S . .
Exploration Rational Science Foundation X
(27) Marine Resources National Oceanic and Atmoapheric
Adminigtration X
(28) Rational Stream Quality U.S. Geological Survey X
Accounting Network ‘ '
(29) International Biological
Program National Science Foundation X _
(30) SAROAD Envirommental Protection Agency X
(31) STORET Ditto X
(32) Eanvironmental Monitoring Council on Envirommental Quality X
(33) National Fuels Surveillance :
Retwork Envirommental Protection Agency X
(34) Wiswesser Line Notation X
(35) Envirommental Information
System Office Oak Ridge National Laboratories - X X
(36) OHM-TADS Envirommental Protection Agency X X
(37) Bational Pest:lcides Monitoring
Program Interagency X X
(38) Priorities for Synthetic Syracuse University Research
Organic Chemicals Corporation X
(39) Toxicology Information
X X

* Systems are described in Appendix D in the order listed.

€1
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TABLE 2. CHEMICAL TOXICITY DATA SOURCES

A, Sources with Automated Storage and Retrieval Facilities

Chemical

Sadtler Research Laboratories, Inc.

American Chemical Society

Columbia University RADICAL System

Commission of the European Communities - ECDIS

Medical

University of Rochester

North Carolina State University
Midwest Research Laboratories
National Library of Medicine
Biological Abstracts

General

The John Crerar Library

Argonne Code Center

Battelle Memorial Institute (Columbus and Northwest)

Atomic Energy Commission - Division of Technical Information Extension
Nuclear Safety Information Center

Pesticides Information Center

B. Other Information Centers

Chémicale

Household Substances Data File, FDA

The Soap and Detergent Association

American Petroleum Institute

Industrial Hygiene Foundation of America, Inc,
Tobacco Literature Service

Medical

National Center for Chronic Disease Control

Army Munitions Command - Toxicological Information Center
New York Academy of Medicine

National Clearinghouse for Poison Control

Pharmaceutical Information Service

Pharmaco-Medical Documentation
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TABLE 2. CHEMICAL TOXICITY DATA SOURCES
(Continued) -8

General

International Association of Water Pollution Research
National Academy of Science-Engineering

World Life Research Institute

Institute for Scientific Information
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e General/environmental Health

¢ Environmental Management.
In this way, the supportive relationship of combinations of systems becomes
more apparent, as does the basis for their development. At the same time,
the state of the art of existing systems for chemical_identificﬁtion and
hazard assessment will be more clearly apparent. Also, a basis for
discussing commonalities, differences, and sometimes the disttﬂntiveneas
among systems will be provided. Finally, the deficiencies of current and
proposed systems in relation to OTS'es apparent needs - as implied by the
four basic questions posed at the outset - will be highlighted.

Occupational Health

In accordance with the Section 20(a)(6) of the Occupational
Safety and Health Act of 1970, Public Law 91-596, the Natioqal Institute
for Occupational Safety and Health (NIOSH) conducts a‘pumber of programs
which have as their basis the identification and hazard assilamant of
toxic substances. Among these programs are the following:
® Annual publication of a list of known toxic substances
e Development of a priority listing of toxic substances
and physical agents for purposes of criteria document
development
e National Surveillance Network - National Occupational
Hazard Survey '
e In-plant hazard evaluation program
e Computerized retrieval system for chemical data
sheets supplied by industry
® Accesé to medical, mortality, exposure data
e Active participation on the Threshold Limit Value (TLV)
Committee of the American Conference of Governmental
Induatrial Hygienists (ACGIH).
In toto, these programs represent a fairly comprehensive sensor system for
identifying chemicals of concern, although the emphasis is on chemicals
in the working place.
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Toxic Substanées List

(3) is compiled

An annual catalogue of known toxic substances
and 1s available on tape for computerized searching. The first sgﬁh list
was compiled for publication in June, 1971; this list was revised in 1972
and 1973. The 1973 1list contains 11,000 names of chemicals together with
14,000 synonyms. It is anticipated that future revisions will contain
100,000 chemicals with 500,000 chemical descriptions. -

A chemical which appears on the list has a documented, potential
hazard to man and/or animals. The Hazard may be that of lethality, carcino-
genicity, teratogenicity, or mutagenicity. No statement concerning the
effect on vegetation can be made, nor can any conclusion be drawn from
the absence of a chemical from the list.

The information in the lists has been gathered from the literature,
from company technical data sheets, from promotional material, and from
. unpublished sources. The bibliography from which the 1973 list was derived

is quite extensive.

Criteria Document Development from Priority Listing of ChemicaLg

The actual hazard of a chemical, and thus the basis for the
_eatabliahmént'of standards for occupational exposure, is developed by NIOSH
as a criteria document for the chemical, A criteria document is prepared
from a critical evaluation of all published medical, biological, engineering,
chemical, and trade data. Professional bias, which may occur in the
préparation of the document, is removed by a two-atdge advocacy-adversary
process. ' .

The criteria ddcument which results from this proceéa is used
several ways. First, as a publication, it is a source of information on
exposure limits and expected symptoms. Second, as an unbiased compilation
of all known data, it serves as the basis for the establishment of
regulatory standards.

Candidates for criteria document development ponsideration j
are identified from a variety of sources. The various industrial hygiene
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-
-

surveys conducted in the past by NIOSH have served to identify by name a
large number of toxic substances and physical agents in widespread
industrial use. Additions to the list also came from the several states
who participate in gthe National Surveillancé Network (to be described).
Further, requests for hazard evaluations and new developments and trends
in industry provide items for consideration.’ ‘

Resources are not available to allow criteria documents to be
simult?gfoualy devéloped on all identified candidates, hence a prioritization

scheme was devised to select the most important candidates. The basis for
prioritization of the candidate 1list is NIOSH's evaluation of the potential
for health impairment associated with job hazards. NIOSH would like to
evaluate job hazards by ' '

(1) Number of workers at risk

(2) Production rates

(3) Trend in use

4) Severity of effect of exposure -

(5) Likelihood of disease resulting from exposure.

As quantification of all the above for each chemical is a large task, NIOSH
reduced the above elements to just two

e Expected exposure - based on (1), (2), and (3) above

e Likelihood of disease and severity - based on (4) and (5)
and formed a priority index from the product of these.

Estimates of exposure were obtained from NIOSH surveys and states
participating in the National Surveillance Network. These were subjectively
adjusted by NIOSH staff when eatimates obtained from narrow-based surveys
were questioned. The severity rates were obtained by subjective (Delphi)
assessment employing some 50 occupational health professionals. The
severity rates were rated on an ANSI injury work-lost-days severity scale.

The prioritized 1973 list presents the chemicals by some 17
priority classes. Within each class, the sensitivity of the procedure is
not fine enough to allow ranking distinctions to be made. The list for-
1973 was trunéaﬁed‘at a level where the priority rating system ceased to
be sensitive, so that the end result was a list of 471 items. Excluded

were substances for which criteria documents have already been developed
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(e.g., asbestos, beryllium, carbon monoxide, etc.). Not included on the
list are the seven items for which criteria documents have already been
initiated, nor 14 suspected carcinogens which have been recommended for
control by a permit system. These 14 chemicals are: :

2-Acetylaminofluorene N-Nitrosodimethylamine
4-Aminodiphenyl beta-Propiolactone

Benzidine Bis(chloromethyl)ether
3,3'-Dichlorobenzidine Chloromethyl Ether
4-Dimethylaminoazobenzene 4,4'-Methylenebis(2-Chloroaniline)
alpha-Napthylamine Ethyleneimine

beta-Napthylamine 4-Nitrodiphenyl

National Surveillance Network - National
Occupational Hazard Survey

NIOSH is surveying a sample of 10,000 to 15,000 workplaces. Each
plant survey consists of a brief interview with the manager followed by a
walk~through 1nvestigatioﬁ. A 2-year etudj will develop'basic descriptive
information on the working énvironment in all nonagricultural industries
covered under the Occupational Health and Safety Act of 1970. This
information will Se used to assist in setting priorities for research and
compliance, for directing research teams in future investigation efforts,
for measuring and to some extent forecasting trends, and for developing
criteria for standards which will describe the pdtential health hazards
A typical . of a_particularvindustry or occupation. All data will be

classified, key punched, and stored on magnetic tapea.(za)

Hazard Evaluation Program

At the specific request (written) of employee or employer repre-
sentatives, NIOSH will perform a field evaluation of the potential toxicity
of substarices used or found in the workplace. Appropriate literature

searching, sampling, analytical and medical testing measures are undertaken



20

on the information and findings are passed along to the employer, U{S._
Department of Labor, and the employee's representatives. The emphasis

18 on acute or short-term incidents, and the results have mostly served to
substantiate or negate establighed criteria rather than provide the basis

for new criteria documents.

Retrigval ngtem«hnd Chemical Data Sheets

NIOSH has an established arrangement with induatry whereby
material safety data sheets, containing data on hazardous products used
in workplaces, are supplied voluntarily. These data sheets include these
information categories:

(1) 1ldentifiers - Company, product name (trade and generic),

and formula '

(2) Ingredients - Name, percentage, TLV

(3) Physical Data - Vapor pressure, solubility, color,
etc. (9 items) ‘

(4) Fire and Explosion Hazard Data

(5) Reactivity Data - Stability, incompatibility

(6) Health Hazard Data - Ingestion, eye and skin contact,

inhalation, effects. etc.
(7) Spill or Leak Procedures

(8) Special Protection Information

(9) Sgecial Precautions
The potential number of such sheets are large. One chemical company has

submitted an estimated 6000. Access to the data sheets held in NIOSH

files is provided by a computerized retrieval system based upon identifiers
for company name, chemical tradename, data sheet I.D. number, and ingredients.
NIOSH notes that practically no information is available to them from small

companies whose outputs include innumerable products.
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Access to Medical Mortality and Exposure Data

Continuing studies of chemical hazards are made by NIOSH's
Division of Field Studies and Special Investigation which attempts to tie
together environmental, medicsl. and biometrical (epidemiology and
statistics) elements. Five exposure categories established by this group
for hazard evaluations include: ‘ '
Carcinogens
Respiratory diseases
Cardiac diseasg

Teratogens/mutagens

Nerve diseases.

In support of these evaluations the Division contracts with the University
of Cincinnati for eomputerized handling of medical mortality and exposure
data. The data file contains these subgroups: (1) identifiers [name, age,
occupation, etc.], (2) questionnaire abstraction [health history, job
history, etc.], (3) physiological {nformation [urine, blood data, ‘etc.].
NIOSH has found that whereas good and extensive data on chemical exposure

and morbidity gsnerally exist, there are few good correlations between
exposure and morbidity.

TLV Committee of ACGIH

Threshold limit values (TLV) refer to airborne concentrations of
substances and represent conditions under which it is believed that nearly
all workers may bs repeatedly exposed day after day without adverse effect.
TLV values are now official federal standards for industrial sir.(7)
Additions to the TLV list (500-600 substances are novw on the list) are made by
a l5-member committee of which more than ons are currsntly NIOSH staff
members. Appointment to this committee is independent of a member's
affiliation. NIOSH cites this involvement with the industrial coﬁmunity
as a key mechanism for staying abreast of problem chemicals in the work- 1
place. Much information, not officially obtainable, can be accessed by :
the informal relationships established over the years between industry and
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and this agency. Approximately 1500 ACGIH industrial hygienists serve °
as a sensor system to feed candidate substances to the 15-member TLV
committee., Many more substances appear on the list than NIOSH will ever
be capable of putting out criteria documents on for the simple reason
that such documents require extensive documentation based on data that
are seldom available in the detail required. In essence what exists is
a well recognized and acceépted (by 35 states) listing of substances
whose hazard criteria are developed on the basis of the best professional
judgments on available data. The data bases for these judgments are
published in a document separate from the TLV listing by ACGIH.

In summary, NIOSH has assembled a number of subsystems which
enable them to identify, assess, prioritize, and alert the public to
chemical hazards in the workplace. An established sensor system &and
informed judgments appear to be the major ingredients in the results -

achieved.

General /Environmental Health

In>concencrating its resources on cancer, a leading cause of
death in the U.S., the National Cancer Institute (NCI) has developed,
spawned, or is supporting a number of systematized and somewhat inter-
related approaches for identifying and assessing chemical substances with
respect to carcinogenicity. These programs include:
e Survey of Compounds which have been Tested for
Carcinogenic Activity (PHS Publication 149)

e Study of Structure-Activity Hazard Assessment of
Carcinogens and Mutagens

e Program to Acquire and Analyze Information on
Chemicals that Impact on Man and His Environment
[{formerly the Chemical Hazard Ranking Information
System (CHRIS)]

e Cooperative Efforts with the International Agency

for Research Against Cancer
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e Surveillance, Epidemiology, and End Results Reporting
(SEER Program).
The basis of much of NCI's efforts to acquire information of chemical
carcinogens is the suspicion that a large ﬁetcentage of cancer cases are

based on chemical rather than biological (e.g., viral) causes.

PHS Publication 149

NCI continues to aupport (under contract with Tracor JITCO) the
extraction, computerization, and publication of updated volumes of this
data source entitled "Survey of Compounds Which have been Tested for
Carcinogenic Activity". This is probably the most complete collection |
of data and references on chemical carcinogensis. The contractor
retains the hard copy of each article abstracted and referenced since
1961 and makes available a computerized data presentation of the following
described characteristics.

Contents. Data and literature references contained in seven
volumes of PHS 149:

Original - 1947

Supplement #1 1948 - 1953
 #12 1954 - 1960

#3 1961 - 1967

#4 1968 - 1969

#5 1970 - 1971

#6 1972 - 1973,

Format. Literature reference, animal species/strain, route/
site of treatment, tumor site, details and duration of experimentation,

dosage, chemical compound, CAS Registry numbers, Wiswesser Line Notation,
etc.

Accessibility. A master index of the entire series is main-

tained on tape in offline machine readable form in NCI headquarters in
Bethesda, Maryland. ' '
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Structure~-Activity Hazard Assessment Study

NCI 1is funding (50 percent) in cooperation with the National
Institute of Environmental Health Sciences (NIEHS) a study effort to
identify and correlate a relationship between molecular structufe and
biologic activity for chemical substances. Specifically, a correlation
between mutagenicity and carcinogenicity is being wought allowing a
structure activity approach to assessing these chemical hazards as opposed
to current Bioasaay techniques. The latter techniques require 2-4 years
and the maintenance of secrecy to preclude premature public disclésure

prior to full completion of the bioassay period.

Program to Acquire Information on Chemicals

Stanford Research Inetitute, in a continuing program sponsored
by NCI, is developing a system to collect, analyze, and systematize
information on‘thq chemical description, production, distribution, and
human exposure to carciﬂogenic chemicals which the public may come -
into contact with in significant amounts.

Until recently (1973) this program was identified as the CHRIS
system (Chemical Hazard Ranking Information System). Dropping of this
designator was due to NCI's feeling that "hazard ranking" per se 1is no
longer considered appropriate, i.e., it is not currently considered
technically feasible to pursue prediction through atructural.analyses.(a)
Tt is, however, considered desirable to pursue the potential of hazard
identification through structural analyses. Consequently, this program
now is proceeding under the title of "A Research Program to Acquire and
Analyze Information on Chemicals that Impact on Man and His,EnQinonment".
In a recent abstract ofla paper(g) under this title, the authors described
the system as follows:

"This effort provides information to aid the National
Cancer Institute Carcinogenesis Program in selecting
chemicals to test to which the U.S. population is exposed.
The criteria used by NCI's Chemical Selection Committee
for selecting. chemicala for carcinogenic testing are:
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The degree of overall human exposure

Projected new or increased human exposure

Exposure of subpopulations important to society

Epidemiological clues (high cancer incidence
subpopulations)

e Relation to known carcinogena

e Gaps in knowledge.

The present data base contains information on 3200 chemicals
in the following categories:

Intentional food additives Air pollutants
Pesticide residues in food Water pollutants

Proprietary drugs Soaps and detergents
Prescription drugs Trade sales paints
Cosmetics

These categories are subdivided into 900 product types
representing 18,000 chemical-product combinations.

The data are in computer-readable form and contain the
following information: :

Product Each Ingrediment Chemical
Product name CAS number and name
Quantity available for exposure Strength (percent) in each product
Exposure routes--oral, dermal, Degree of uncertainty associated
regpiratory, and parenteral with quantitative data
Exposure factor by route References to data sourcesd

In addition to the information on the 3200 chemicals in

the above nine exposure categories, a data bank of approxi-
mately 25,000 chemicals has been developed which includes
many of the substances to which the human population is
most likely to be exposed. These chemicals were drawn from
eighteen recognized sources of information on such products
as cosmetics, food additives, medicinals, etc. For each

of the 25,000 chemicals in this data bank, the CAS number,
structure, chemical name, and synonyms are stored in
computer readable form.

A computerized chemical claasification scheme has also been
developed that contains 220 nodes or end points. This
development has allowed a node assignment to be made for
each of the chemicals for which exposure estimates have been
made. As additional biological data become available it

may eventually be possible to make informed guesses as to

a molecule's carcinogenic potential based on such a chemical
classification scheme."
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International Agency for Research Against Cancer (IARC)

This agency, a spinoff of the World Health Organization based
in Lyon, France, is supported by NCI in its efforts to identify chemical
carcinogens. It is coﬁposed of a group of internationally recognized
scientists who:

(1) Receive information on candidate chemicals from

many sources including NCI

(2) Evaluate éarcinogenic risk to man of cheﬁicals

(3) ‘Publish their conclusions in monograph form,
The basis of this effort is thus a general sensor system to identify candidate
substances coupled with expert opinion hazard assessments based on the

state-of-available knowledge (testing, chemical, etc., data).

SEER Program

A variety of NCI* programs are concerned with the collection,
analysis, and utilization of data on the incidence of cancer, the
characteristics of patients and their disease, treatment, and end result.

(10)

The SEER program . integrates a number of data sources (nine registries
in U.S. covering 10 percent of population) with the objective of contri-
buting to the assessment of (1) the risk of developing cancer in groups
and in individuals and (2) the presence, extent, and probable course of
existing cancers. Data collected annually from these sources have
permitted long~term trends (approximately 1935 - present) in cancer
incidents and mortality to be developed as a function of population groups
(sex, age gropﬁ, etc.), afflicted site (lung, esophagus, etc.), and other
factors. ThisAprogram could serve to identify trends in cancer incidence
associated with the impact of changes in the environment and human behavior.
It does not specifically relate incidence to chemicals, although clues

to chemically based causative agents are possible. For example, Table 3

"illustrates an attempt based on SEER data to relate environmental factors

. to deaths from cancer as a function of the afflicted site.

* See Appendix D.
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TABLE 3. ESTIMATED CANCER DEATHS FOR 1973 (Both Sexes)( )

Le

—— —
Site Total Deaths Zxtent Attributed to Environmental Factors
Lung . 72,600 ++++ Tobacco, Asbestos, Air Pollutants,
S - ' Occupational :
Colon-Rectum , o 47,400 | +++ Diet, Oﬁbet Environmental A
Pancreas ' 19,200 ++? Tobacco, Diet (?)
Leukemia 15,300 J + Radiation, Chemicals
Stomach 14,700 ++  Diet, Other Environmental
Bladder - o 9,200 ++  Occupational, Tobacco, Diet (?) ;
_ . Other Environmental i
Oral Cavity A : 7,600 ++ Tobacco, Chemicals, Diet ¢)) '
Liver (Primary) : ' 7,200 + Diet, Other Environmental
Esophagus - 6,400 _ ++ Environmental
Skin 5,200 ++++ Ultraviolet Light, Chemicals,
S Occupational
Larynx : 3,000 ++ Tobacco, Air Pollutants
Total These Sites 207,000 ++H
Other Sites: : " 143,000 +,? (Includes Hormonal Factors)

TOTAL All Sites 350,000 | ++
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In summary, NCI's carcinogenesis program has developed both
informal and formal systems for identifying and ;asessing carcinogenic
health hazards. Identification appears to rely heavily on three sources:
(1) medical experts identified by NCI, (2) systematized searches of the
literature for chemical production, use, toxicology.and descriptive data,
and (3) epidemiological data. Hazard assessments rely on available animal

test data, estimates of human exposure, and systematized expert judgment.

Environmental Management

In accordance with air, water, pesticide, and other Federal
- legislation, the Environmental Protection Agency has underway many programs
that involve the systematic identification, evaluation, and prioritization
of environmental pollutants, many of which are chemical in nature. Other
agencies besides EPA ~- Coast Guard, National Science Foundation, USDA,
etc. -- either on their own or in collaboration with qthers -- also have
developed systems of interest to this study. A sampling of the more
. pertinent ones identified will be discussed to illustrate the extent of
chemical identification/assessment efforts in this area of concern. These
include:
e Systematized approaches to identify hazardous airborne
pollutants (EPA)
o Identification/prioritization and data retrieval systems
for chemicals spilled into watercourses (EPA)
o Chemical Hazard Ranking Identification System (Coast
Guard)
e OHM=TADS, a hazardous material information automated
data file (EPA)
e National Pesticide Monitoring Program (Interagency)
e Selection Methodology for Hazardous Solid Wastes (EPA)
e Identification and Assessment of Chemicals Effects on
Ecosystems (NSF).
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Identification of Airborne Pollutants

The Clean Air Act (amended 1970) requires the EPA Administrator
to publish a 1list of hazardous air pollutants for which emissions standards
are to be established. This requirement has resulted in the development
by EPA of systematized appr;aches for identifying such pollutants. ,Tor
date a 1isting of 38 pollutants has been generated. Nine of thege have
had concentration limits in ambient air set and 3 (mercury, beryllium,
and asbestos) have been declared hazardous under Section 112 of the Act.
Considering the extensive TLV listing by ACGIH (500-600 subetancea). a
continued screening by EPA of potential pollutants is to be expected. One
screening basis being pursued by the Control Systems Laboratory (CSL) at
n(11) derived

NERC/RTP 1is a precursory listing of "materials of concern
from the following four sources:
(1) The current EPA hazardous and ambient air quality
listing (nine substances)
(2) A tentative listing of 29 hazardous pollutants by
EPA's Office of Air Quality éndfPlanning Standards
(3) 200 airborne contaminants from the NIOSH Toxic
: Substances List with TLV's of 10'm8/m3 or less
(4) A 1list of all known airborne polynuclear aromatic
hydrocarbons and other carcinogehic substances.
This list is the first step. Evaluation and prioritization will follow as
efforts to identify critical substances for regulatory action proceed.

' CSL also has more comprehensive efforts underway to identify
emission sources of potentially hazardous pollutants. These efforts will
permit a data base to be derived from a methodology for tracing potential
harmful airborne pollutants to their industrial source. The method would,
conceptually, detail the input of primary and secondary raw materials,
intermediate products, and end products for selected industries as shown
in Figure 1. Each industry will also be further detailed into processes
with air, water, and solid emission poihta identified.
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Hazardous Water Pollutants
[

Several agencies are interested in identifying hazardous
pollutants entering watercourses. EPA, whgse efforts are based on the
requirements of the Water Pollﬁtion Control Act of 1972 and the Coast
Guard (see CHRIS section to follow) are most prominent in such efforts,:
particularly with respect to gpisodic-typeiepille, e.g8., these due to accidents
and industrial effluents. . '

EPA,. in seeking to satisfy a requirement of 1972 Act (Section 311),
is developing criteria fo;-use in designating hazardous waterborme sub-
stances which "...pose an imminent and substantial danger to public health
or welfare, including but not limited to fish, shellfish, wildlife,
shorelines, and beaches." The following sequential criteria are under

consideration.(za)

(1) Radioactive - "Any radiocactive substance which meets
the following inclusive criteria possesses the requisite
danger potential to be designated as a hazardous
.substance:
(a) Half-1life = 10 years, and
(b) Bioconcentration factor = 100, and
(¢) Radiotoxicity: Radionuclides which, as a result
. of the energy emitted, the biological effectiveness
of the radiation, and the effective half-life in
the organism, result in an ICRP concentration
limit = 5 x 10-“ microcuries/ml.*
(2) Biologically Concentrated - "Any element or compound
 other than identified in Criterion 1, which 18 a
blologically concentrated poison showing a concentration
factor greater than 1000 and which is produced or handled

in excess of research quantities, possesses the requisite

* Concentration limits for all radionuclides, as recommended by the :
International Commission on Radiological Protection (ICRP) for continuous
168 hour exposure to the critical organ(s), are published in ICRP Publications
2 (Report of Committee II on Permissible Dose for Internal Radiation)
and 6 (Recommendations of the ICRP, as amended and revised 1962).
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danger potential to be designated as a hazardous

substance. The concentration factor is that value

obtained by dividing the net weight concentration

of material in the wholc organism by the concen-

tration of material id the surrounding waters of in

the preceding link in the food chain.” |

(3) Lethal - "Any element or compound produced in excess
of research quantities which ig lethal to:

(a) one-half of a test population of aquatic animals

| in 96 hours or less at a concentration of 1000
p&rts per million (ppm); or _

(b) one-half of a test population of animals in 14
days or less when administered as a single oral
dose less than 50 milligrams per'kilpgram of
body weight; or _

(c) one-half of a test population of animalé in 14
days or less when dermally exposed to less than
200 milligrams per kilogram of body weight for
24 hours; or

' (d) one-half of a test population of animals in 14 °

| days or less when exposed to a vapor concen-
tration less than 200 ppm in air for one hour;
or

(e) aquatic flora as measured by a 50 percent decrease
in cell count, biomass; or photosynthetic ability
in 14 days or less at concentrations less tﬁan
100 parts per million, possesses sufficient danger

~ potentiai,to be designated as a hazardous substance."
(4) High Oxygen Demand - "Any element or compound stored or
 transported in tanks or containers containing équal to or
' greater than 20 metric tons (Approx. 44,000 1lbs or 5,000
- gal) which can produce a severe stress .on the aquatic
environment by exerting an oxygen demand greater than 25

percent of ite theoretical oxygen demand as measured by
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the 5-day biochemical oxygen demand test or its
equivalent has the requisite danger potential to
be designated as a hazardous substance."

(5) Nuisance Growth Stimulating - "Any element or compound
stored or transported in tanks or containers containing,
edual to, or greater than 20 metric tons (approximately)
44,000 1bs or 5,000 gal) which can stimulate the growth
of nuisance aquatic flora has sufficient danger |
potential to be designated as a hazardous substance."

A tentative list of designated hazardous materials by these
criteria was limited to those materials whichlhaVe a potential for
accidental spillage into water. About 800 chemicals were identified as
being potential hazards. Technical documentation of the technique and
results is available from GPO.(lz)

A study performed for EPA by Battelle in 1970 entitled "Control
of Spillage of Hazardous Polluting Substances' identified and prioritized
a list of chemicals based on their hazard to the aquatic environment.(la)
The list of chemicals to be prioritized was obtained from a preViously
published 1list of transported hazardous chemicals. The chemicals were
ranked by a.deterministic indicator calculated from (1) production and
transport volumes by rail, barge, and truck, (2) spill probabilities by
transport mode, and (3) critical threshold.toxic concentrations. This is
represehted schematiéally in Figure 2. The resulting ranking parameter
physically represented the volume of water necessary to dilute the annual
expected spillage to a safe concentration.

‘ The Analytical Quality Control Laboratory (AQCL) of the EPA's
Office of Water Programs contracted the development and maintenance of an
Analytical Methodology Information Center (AMIC).(la'ls) The Center has
six responsibilities namely: (1) acquisition, (2) processing (abstracting

and indexing) documents, (3) preparation of a monthly current awareness

(abstract) bulletin ("Reviews of Current Literature on Analytical Methodology

and Quality antrol"), (4) provision of a computerized (on-line interactive)

computer system, (5) asgsisting the Analytical Quality Control Laboratory

in its role as a "center of competence" for the Water Resources Scientific
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Information Center, (6) provision of éertain information services.

The scope of information contained in the AMIC data base includes
the fields represented by the five activities of the AQCL -
Physical and Chemical Methods
Biological Mgthods
Microbiological Methods
Methods ‘and Performance Evaluation

Instrumeht Development

plus these topics of general interest to the AQCL staff

Special problems related tq the analysis of marine samples
Sample preservation and storage '
Optimizing sampling frequency

Computer prog:kms for data processing

Data interpretation

Water quality criteria, standards, and enforcement

Quality control

Development and improvement of specific methods.

Chemical Hazard Ranking Information System

The Coast Guard commissioned A. D. Little, Inc., in 1972 to
perform a study on "An Appraisal of the Problem of Handling, Transportation,
and Disposal of Toxic and Hazardous Mhterials".(ls) This study focused upon
identification, prioritization, and evaluation of information elements as
opposed to chemicals. However, the methodology should be of interest to
OTS. The result was termed the 'Chemical Hazard Ranking Information |
System" (CHRIS).

The study contains an analysis of information requirements for
the five stages of a spillage 1nc1deht. namely

(1) Detection, evaluation. notification

(2) Containment and countermeasures

(3) Cleanup, disposal

(4) Restoration

(5) Adjudication.
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A tentative list containing some 144 perceived information needs was generated
(a laundry list). This list was truncated to 78 elements by subjective
elimination and aggregation. The list then contained eight major cate-
gories
(I) Chemical (16 elements)
(II1) Shipping and Carrier (8 elements) .
{I11) Environment (16‘e1ementé)
(1IV) Resource (8 elements)
(V) Incident (13 elements)
(VI) Procedures and Background (4 elements)
(VII) Hazard Evaluation (7 elements)
(VIII) Response Model (6 elements) o ,
Nine categories of information users were defined, as.weie.three actions
of users and four media by which information could be'provided.
Subjective analysis then provided further variables. .A score of
0 to 5 was provided as a consequence of a wrong decision by eéch of the
nine users based on each of the 78 information elements. An incremental
reduction in the likelihood of the wrong decision by each of the nine
users due to the provision of each information element was subjectively
asgessed., A weighting factor was provided to modify the consequence of
each wrong decision by the action of the user. An RCR score (Risk
Consequence Reduction) was then computed for each information element --
user pair.
In this manner the information needs of CHRIS were prioritized.
It was found, for example; that the top 19 information elements provided
a 50 percent reduction in RCR. The most critical information elements
for each phase could also be determined with this technique. It should
be emphasized, however, that the prioritization is based upon subjective
data.

OHM-TADS

Data have been gathered on the physical, chemical, toxicological,

and commercial aspects of over 850 hazardous materials and placed in an
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automated data file. The file, referred to as OHM-TADS, is employed as the
technical data source for the EPA Office of 011 and Hazardous Materials

and is used by EPA personnel when they are called on to respond to a spill
of a hazardous material. The file complements another file (SITREP) which

is employed to store data and reports on past spills of hazardous materials.

National Pesticide Monitoring Program
. . o . s .

The NfMP consists of an integrated interagency effort to restrict,
control, and monitor the pesticides and their decay pfoddcts in the environ-~
ment. The prograﬁ consists of three basic functions. _ -

(1) Criteria - developed by published information, company

data, brainstorming .
(2) .Registration - to control the quantity of pesticides
entering the environment _ ° ’
(3) Technical Services - to develop monitoring techniques
and to coordinate the efforts of the many environmental
monitoring programs currently in existence.
Originally, NPMP was directed toward insecticides, specifically, the
chlorinated hydrocarbons, organophosphates, and mercury-containing compounds.
After several years of operation its scope was expahded,to include poly-
chlorobiphenyls and polychlorodibenzoép-dioxins.

Ihe genération of the list of chemicals for monitoring is an
1nteresting feature of NPMP activities. Cognizant personnel in Federal
agencies are asked to individually compile lists of candidate chemicals,
based updn toxicity, quantity, persistence, and, of course, subjective
opinion. These lists are merged and condensed (in keeping with the
minimum scope of the NPMP) to produce a chemicals monitoring guide. The
NPMP board meets once a month and, through a somewhat informal process,
decides on list updating. The monitoring agencies participating in NPMP
are directed to use this list as a guide; modifying the list as needed to
account for local conditions. -

Government agencies linked into this effort include: (1) EPA,

(2) Department of Agriculture, (3) Department of Interior, (4) Depirtmnnt
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of Defense, (5) National Science Foundation, (6) Tennessee Valley Authority,
(7) Department of Commerce,” and (8) Department of Health, Education, and

Welfare.

Identification of Candidate Hazardous Solid Wastes

EPA, in fulfilling the requirements of the Resource Recovery Act
of 1970, studied under contract the feasibility of a national system of

an As a first step it was necessary to

hazardous waste disposal sites.
identify the nature and quantities of the hazardous wastes to be handled
at these sites. In addition to a comprehensive evaluation of toxic and
hazardous pure substances, candidate industrial waste substances believed
to be hazardous were identified. A scheme for screening these candidates
was developed gnd applied by Battelle. The scheme, shown in a generalized
form in Figure 3, employed 11 tests each of which (1f positive) served

to classify a substance for treatment of a disposal site. These tests
were:

Radioactivity

Bioconcentration

Flammability

Reactivity

.Oral'Toxicity

Inhalation Toxicity

Dermal Irritation

Aquatic Toxicity

Phytotoxicity
e Genetic Changes.
Some. 15 classes of wastes were designated as hazardous with a priority for

concern.

RANN Programs on Identification/Effects of
Trace Contaminants -

The National Science Foundation, through its Research Applied

to National Needs (RANN) program, supports an "Environmental Aspects of
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Trace Contaminants Program”. The Trace Contamimants Program is principally
concerned with determining the levels of toxic s&bataﬁcea in the environ-
ment, assessing the effects of these levels on plants and animals, and
relating these findings to assessment .

Trace substances selected in the racent past were considered
on the basis of

(1) Intrinsic biological risk

(2) Geogtéphic dispersion

(3). Quantity and persistence in environment

(4) Suspected accumulation technology

(5) Difficulty of avoidance.

Hence the program has recently devoted its resources to lead, mercury,
molybdenum, arsenic, cadmium-zinc, and nitrates. Development of a microcosm
approach to evaluation of ecosystem effects of chemicals (species
eradication, bioaccumulation, etc.), is proposed as part of the continuing
program to monitor such substances. Preliminary efforts of this mature

have been describgd;(le)

A parallel NSF program is to be initiated in mid-1974 on synthetic
organic chemicals. As the number of these compounds is quite large, NSF
will initially support a formal identification/prioritization study to
select 100 candidate substances. The preliminary selection will be based
upon production levels and extent of dispersion into society and ultimately
the environment. A final prioritization will employ parameters relating
to dispersal of wastes and effluents, persistence, toxicity, and accumulatiom

in the environment.

Summa ry

Current governmantal programs, growing out of public concern
about and legislation on the environment, require the identification and
assessment of toxic and hazardous chemicals. ‘Syetematic approaches -
usually restricted to a single media such as air, water, or land - have been
proposed or applied for screening candidate liasts of substances. While
the utility to OTS of any single approach appearas limited, the parameters
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used and the lists generated are of interest - if for no other reason

than that they emphasize the complexity and extent of the toxic substance
problem. As these efforts come to fruition, a number of useful data bases
ought to become available to OTS.

Health/Environmental Management - CPEHS/OVERVIEW

Two conceptual identification/assessment systems have been formu-
lated in recent studies for Federal agencies. Because of their pertinence
to the objectives of this study, they will be described in more detail.

Technical, Intelligence, and Project Information
System for CPEHS

Battelle Memorial Institute performed a study in 1970 for the
Consumer Protection and Environmental Health Service (CPEHS) entitled
"Technical, Intelligence, and Project Information System for the
Environmental Health Service".(lg) Although CPEHS was disbanded shortly
after the study was completed, the objectives of this study were to
examine, research, and develop program planning needs within the EHS
and to develop a management assistance system for the EHS, Since a
well-organized and readily accessible information base is essential to
such planning, existing information capabilities and facilities within EHS
were surveyed and an environmental health information network was devised.
Two model case studies for two environmental stressors, lead and persistent
pesticides, were performed to serve as axamples during the project and to
exercise the elements of the management assistance system,
The reports in this series were:
Volume I -~ EHS Management Assistance and Planning
Volume II - EHS Information Network Analysis
Valume III - Lead Model Case Study
Volume IV - Pesticides Model Case Study
Volume V - Directory of EHS Information Facilities with

Selected Supplementary Resources
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The Management Summary from this study is presented in Appendix F. 1In
the discussions which follow, this work will be referred to as the "CPEHS"

system,
OVERVIEW

The CPEHS study followed a similar one in 1967 for the U.S.
Public Health Service, Office of Environmental health, entitled "An Overview
of Environmental Contaminants".(zo) A summary of this report presented in
Appendix G. Hereafter the term "OVERVIEW" will be used to refer to this
system, .

In considering the problem of a system designed to maintain
an overview of the public health hazards of chemicals in the environment,
the Battelle staff ahalyzed the nature of the questions which scientific
evaluators might have to consider. The following are representative of
some of the more‘important questions:

What chemicals are of ecohomic importance? In what

quantities are they produced? Where are they used?

Are they toxic?...in what amounts?.,.under what conditions?

Does a given chemical present a potential public-health

hazard? 1Is this hazard recognized? What changes are

taking place in total production?...in the relative use

pattérns?...aa new ugses? Of what consequences are

these changes to public health? Are there changes in

per capita consumption of toxic materials? Are toxic

materials accumulating in the environment? Are

relatively harmless materials being replaced by more

toxic materials?

The broad nature of the OVERVIEW considerations and the depth of
knowledge required to properly evaluate possible threats to the environment
are immediately evident. Given sufficient time and effort, it would be
possible to answer most of the questions posed above for each material of
interest. However, in view of the many materials that should be considered

and the broad'acopo of the information required to answer such questioms,
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it was considered mandatory to identify those fgctors most critical in
detetdining or rat%ng a possible threat. The identification of these
factors would, in turn, reduce.the total amount of information and data

over which surveillance would have to be maintained.
Diescugsion of CPEHS and OVERVIEW

The CPEHS approach emphasized problem idemtification, evaluationm,
and priority setting of potentiel threats to man and the environment
from the perspective of environmmental "stressors” - a stressor being
defined as a chemical compound or element, biological agent, or physical,
social, or psyéhological condition. OVERVIEW, on the other hand, focused
on systematic surveillance of criticsal indicatore to identify potential
chemical threats to public health. The approaches to threat or stressor
identification, evaluation, and prioritization for each study are worth
reviewing.

Identification. The threat identificetion and evaluation scheme

developed for CPEHS was one of three functions of the conceptualized
management assistance system. The first function was that of overall
environmental ﬁe;lth planning, which had as an objective coordinated and
comprehensive R&D planning. The second function wae to provide assessment
of the environmental impacts of technology. The CPEHS final report
states...

"These functions would be complamented by the third
function, threat identification and evgluation, which
has as its focus the potantial threats to man and him
environment through intensification or extension of
current use patterns of products and services or through
the introduction of new chemical, biological, or
physical stressors into the environment.

Threat evaluation involves two phases, threat identifi-
cation and threat assessment. The threat-identificatiomn
function would be performed by a small group of individuals
representing physical, chemical, and bidlogical disciplines.
It would be the purpose of this group to question trends

or patterns in given industrial, urban, occupational,
domestic, and recreational areas and to evaluate in a cursory
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manner the available information that might suggest
the possibility of a threat. An Environmental Health
Information Network (EHIN) would be used for this
purpose. If a possible threat were identified, a
threat evaluation mechanism could be set in motion by
EHS. Depending upon the magnitude of the potential
threat, a center of technical competence’may be
established."

The threat identification scheme identified in the CPEHS‘study
would appear to be workable under conditions where the total number of
potential threats is small, so that the expert group is not overwhelmed.
Hence, the scheme might be applicable to the consideration of broad claases
of chemicals (pesticides, POMs, etc.) but not to individual chemicals.

OVERVIEW describes a more direct means of identification based
upon (1) the fact that current concerns of materials will be reflected in
current publications and (2) that the alternative of a direct survey as
a means of determining the materials of current concern to environmental-
health specialists would be a costly and time-consuming operation. The
first approach was tested through the use of the latest available indexes
to abstract jourhals to identify materials causing concern as expressed in
the primary journal literature.

The 1964 subject index of Industrial Hygiene Digest, and the
1965 subject index of Public Health Engineering Abstracts were assumed to
represent, in part, a compilation of those chemical terms related to
materials of significance to environmental public health. Names of
elements, compounds, and a few broader terms appearing in these indexes
were selected and the number of citations for each was tallied. Other
entrios auch as the use of chemicala for insect control or water treatment
were omitted except where there was an established adversa public~health
aspect. From this analysis 286 chemicals were recognized during the period
1964 - 1965 as being potential hazards and, therefore, of possible concern.

This approach has a shortcoming in the sense that it is passive.
Using this technique identification of a potentially hazardous material
will be delayed until the publication of some number of documents, which in
turn depends upon the prior arousal of the concern of the scientific community |

about the potential hazard. Thus, a time delay of several years is introduced
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during which production and utilization of signficant amounts of the
material can occur. |
. L}

Evaluation. An element of the CPEHS study was the development of
a coordinated, &églomeraced Environmental Health Information Network (EHIN)
‘which would serve in part As'a threat evaluation tool (the threat having
been previously identified). Figure 4 presents the scheme of the proposed
EHIN. The nomdgclature of Figure 4 has the following meanings:

MSIIS - Monitoring, Surveillance, and Intelligence
Information System-

STIS - - Scientific and Technical Informatlon System

PIRS - Project Information Retrieval System

IRIS ~ Information Resource Identification System

CTC - - Centers for Technical Competence.

It should be atreaeed that EHIN would not have been a capping organization.
Rather, it would be a coordinated network of available and propoaed reuourceaA-
all of which could be accessed to assure a total and direct assistance of
all pertinent resources on any environmental profect.

Evaluation of a hazard in the OVERVIEW study would be
accomplished by a literature review. In order to maintain surveillance over
materials of concern, a list of critical indicators was compiled. Par-
ticular emphasis was placed upon rapid evaluation of possible threats to
the environment.

Table 4 is a composite list of the critical indicators divided
into five majog'categories. In addition to their rolg:;| critical indicators
these terms nloqisdfved as a basis for organizing literature and
other communichti@na‘of direct concern to OVERVIEW.

Baaqd ubon several case studies (Hg, V, Ni, fluorocarboms, pulp
and paper chemicals) and the critical indicators of Table 4, it wase
found that a limited, well-defined body of literature should permit
a comprehenaivé surveillance of the contamination of man's environment by
chemicals. Thia'liat of publications is given in Appendix H under the
heading of "Chémiatry and Industry".



National I/ \\
Water ORET
Quality ST ]
Register \ /
T -

National
Occupational
Health Mon-
itoring
\System

Ochers

Vo™ _
/ Unit \ .
\ Information ) .

System -~
e
/ HWD 4 National N
e ~ e N
se
\ s::\;“ {fﬂ""‘“h/ ~—_4
. ~ . . - - oy o
< .\\ _ ‘ ,~ National™ |
/ Science \ ¢ Referral
{Information & . - ‘ { Center for
\ Exchange ' ‘\ Science & /
-’ \Technology,
—

FIGURE 4. THE ENVIRONMENTAL HEALTH INFORMATION NEIWORK SHOWN IN THE
’ AGGLOMERATED, COORDINATED CONFIGURATION

9%



47 o

TABLE &. LIST OF CRITICAL INDICATORS

L]
ot

(1) Environmental contahination

(a) Geographical distribution
(b) Distribution between soil, water, air, and life
(¢) Biogeochemical cycle of major formulations

(2) Toxicological manifestations

(a) Physiological interaction with man
(b) Toxicity level

(c) Symptomatology

(d) Epidemiology

(3) Primary production

(a) Description of processes
(b) Number and location of plants
(¢) Annual production records
(d) Distribution by use categories

(4) Secondary-product formulation |

(a) Description of processes
(b) Number and location of plants
(c) Capacities and production by end product

(5) End-product distribution and use

(a) Historical records

(b) Current annual use data

(c) Identity and properties of most 1mportant formulations
(d) Industry forecasts



48

. On the other hand, the areas of gbological end toxicological
information and the reporting of new pharmacological and biochemical
discoveries of possible importance were found to be not so amenable to
surveillance. In Table 4, thesg areas are represented by the critical
indicators listed under (1) environmental contaminstion and (2) toxicolo-
gical manifestation. g o |

It was found to be virtually impossible to identify and segregate
a limited body of primary journals that would permit the maintenance of
an adequate overﬁiew of these latter areas. New information and data in
these areas of "OVERVIEW" concern are diffused throughout English and
foreign-language publications. This means that in order to be alert to
these events, a broader coverage of United Statgs' and the world's
literature, and a greater reliance on abstracting services, has to be mein-
tained than is necessary for "Chemistry and Industry". Accordingly, a
limited 1ist of source materials that would permit a reasonable surveillance
to be maintained has been developed. This final selection is represented
by the remaining six sections of Appendix H. ) ' '

Appendix H, then, represents & minimal list of publications to
be screened and judged to provide a high degree of coverage of the world's
literature as related to OVERVIEW concerne. Fourteen principal abstract
journals were included to permit surveillance of this body of literature.
In addition, applicable ''newsletters" were included in this list. -

It is estimated that this list of journals, abstracts, and
information sources should permit coverage of 70 percent or more of the
desired information. Surveillance of this body of literature for the
indicators in Table 4 of the chemicals of concern should provide the
information neceaéary for the scientific review of the potential haxard

of each chemical.

Prioritization. Only the CPEHS study considered the problem of

prioritization. Three basic approaches were examined. One, a relevancy
matrix, was based on subjective assignment of an impact level (e.g., A,
B, C, or D) to a giﬁen problem or stressor for a number of quality of
life indices (esthetics, land use, danger to health, etc). A second was the
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use of a formalized, expert weighting scheme. The third approach considered
was a numerical rating index, i.e., a health pbténtial index (HPI).
The health potential index (HPI) incotporaﬁed in a single
product the population-at-risk and the severity of the effect at a single
point in time, e.g., the present. The value of the HPI was directly
related to the availability and accuracy of the input data, especially.
the toxicological data. If no health effects have been observed from a
stressor, Ot.iffthe concept of a threshold dose for acute symptoms is not
valid, then the HPI has little meaning. Many potentially important .
health effects may be missed with the HPI because missing or negative
information cannot be included. Synergisms are also not_included. The
HPI, however, represents a rapid means of evaluating the health components of
environmental problems. The fact that one i1s forced to state the potential
explicitly is a atep toward rigorous and defensible priority setting.
The health potential index is based upon the assumption that
the chronic exposure to a stressor can be expressed as the ratio of the
body burden oftthe'stresaor (in concentration units) to the threshold
body burden (in concentration units) at which acute effects are observed.
. The weighting factor for the acute effect was arbitrarily defined as
unity; chronic effects were by definition less than unity. The health
potential index is a combination of the population—at-fisk and the
‘gseverity index. Separation of the population into two groups based upon
body burdens should have been done in a reasonable manner for each stressor.
As defined, the HPI represents the current status. To provide further
information to the decision maker, the health index should be
followed by a pius if, in the judgment of the expert, the index will increase
with time over the planning horizon; and with a minus if,itviu decreasing, or a
gero if no chqﬁae»ia expected., The health potential index for a stressor,
s, wag defined @s _ , .
HPIs - (NaSa)' + Zj (NCJst)a ’
vhere : :
N -'numbgr.of people.exhibitiﬁg acute symptoms
S, ™ severity indicator for acute effect = 1
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N. = number of peopie with body burden of the %treseor at

%
concentration Cj
SCj = geverity indicator at body burden Cj o Cj .

CthresholdB acute

It is seen that three separate ranking schemes were proposed to
EHS. The first two relied upon variations of the "y}se man'' approach,
i.e., a consensus of experts, to determine priorities for R&D planning.
The third ranked specific problems by the application of an objective
deterministic indicator (HPI). .

Summary

In summary, both the CPEHS and OVERVIEW studies have addressed
the questions of identification and evaluation of environmental hazards,
and the CPEHS study providés'insight into the prioritization problem.
Both studies conclude that an information network is an essential aspect
of any planned system, in one case utilizing a subset of publiahed,
information, and in the other utilizing a variety of monitoring,

surveillance, and technical information centers.

Discussion of Results

A large number of systems (including information systems) exist which
are predicated on the identification, assessment, and prioritization needs
of wpacific, mission-oriented organizatione. While systems used by govern-
mental agencies in the health and environmental areas were emphasized in
this program, there are probably as many industrial and private asystems
that could be identified. For example, it became apparent during the
early warning seminar that even public-interest groups, such as the Center
for Science in the Public Interest, function as a system for alerting
the public to the hazards of toxic substances by contributing their members,
as sensors of potential problem substances, to an active study-assesament effort.

The larger industrial chemical firms undoubtedly have internal systems
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for the identification and assessment of new chemical hazards. (It is
Selieved that these are the subject of at least one other OTS study.)
A sufficient number of system types has been identified in this
program to provide convincing evidence that
(1) No system exists which in 1tse1£_w111 accomplish
all the selection and assessment functions for
toxic chemicals implied in the question posed by
OTS. A few provide some of these functions in
liﬁited areas, such as carcinbgenic,'workplace,
or environmental hazards. A basis for adapting
these to include all functions (such as assessing
synergistic effects) is not readily apparent.
(2) While many additional systems could be identified
‘' through continued search efforts, these would
turn out to provide essentially the same general
functions as those reported in this study. In
general, these functions include surveillance,
surveying, monitoring, screening, reporting,
anmpling. testing, data compilation, or manipu=-
lation, etc., for 1deht1ficat16n. asgessment,
or prioritzation purposes. A
The evidence for the first item should be apparent from the
systems described in preceding sections. Further examination of some
underlying commonalities and differences between the various system—

methodologies tends to support the latter statement.

Conmoualitiea[bifferencea

In q@atching the systems of Appendix D for an existing methodoloky
applicable to the four questions posed by OTS, some underlying commonalities
of methodology were recognized. For example, the scope of the existing
systems directed at chemicals is without exception more specific than the
perceived needs of OTS. Existing systems have their scope limited by:
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(1) class of chemicals

(2) the source of chemicals

(3) the transport media leading to exposure, and/or

(4) the affected species.

In addition, existing systems focus implicitly upon acute rather

than chronic effects, due mainly to the orientation of published

literature towards acute effects. Thus, while the systems 1dent1f1ed might
be recognized as partial solutions to OTS' needs, the expansion of the scope
of any existing syatem is obviously not easily accomplished.

Another area of commonality lies within the goals of existing
systems. Almost every system studied has as a basic goal the deter-
vmination of a potentially hazardous subset of chemicals or chemical
classes from a larger list of candidates. This process may be accomplished
in a single step, or a hierarchy of steps may be employed, with each step
again consisting of the determination of a potentially more hazardous subset.

Each step may be viewed as a process in which information is
gathered for the list of chemical candidates and combined in some manner
to produce an assessment of the estimated hazard on a univariate .scale.

The utilization of judgment to provide a true/false . answer to the question
of hazard 1s an example of the combination/assessment process.

The first step does not have a preceding step to provide a
candidate list. Many existing systems have developed sensor networks to
generate the chemicals on the original candidate list. One frequently
employed sensor network for existing systems is the use of the literature,
i.e., either monitoring the raw literature or condensations of literature.
ThoANIOSH Toxic Substances Li-t.(s) for example, relies upon Chemical
Abstracts as a source of chemical names and information. Further infor-
mation needed for the list is obtained from the open literature, Some
systems studied, however, relied upon previously published candidate lists,
hence the first step had been previously accomplished for these
systems. Anothar example of a sensor network for the generation of an
original candidate list, typified by the approach used by the National
Pesticide Monitoring Program, was the collected judgment of professionals,
queried and resolved by the Delphi technique. This approach is feasible
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vhen the candidate list is relatively small,

Some sensor networks are monitoring networks in the real environ-
ment. The NIESS system (Appendix D) of the Consumer Product Safety
Commission, for example, generates its candidate list for hazards from
hospital emergency room reports. This approach is useful when a direct,
measurable cause-effect result can be observed sfter the fact.

After their sensor networks establish candidate lists of
chemicals, existing‘ayatcms determine a potentially hazardous subset of
chemicals through a single or répeated application of information ‘
collection and decision-making. The large number of sources of chemical
information was referred to earlier (Table 2). ‘ |

After‘the information is collected, existing systems manipulate
the information ﬁo form a design basis by which prioritization/classification
decisions can be made. A general framework has been structured which .
expresses the design basis of most existing prioritization systems. This
general basic system for prioritization or categorization accepts from
the universe of knowledge a small subset of information. This information
subset is then processed and combined to produce categories or priorities.
Graphically, the process is as follows.

ALL
KNOWLEDGE
ITEMS TO BE PRIOR .
CATEGORIZED | > Ig;ZMION ’ - CATEGORIZED
OR PRIORITIZED | CATEGORIZATION ”7 mog‘;mm
SYSTEM LTEMS
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To design or adapt a prioritization/categorization system, it 1is nécesaaty

to specify
(1)

(2)

The subset of information to be used by the system
The algorithm by which the subset of information
will be manipulated and combined. 4

Examination of the existing systems suggest three approaches to the

design of a priorit1zation/ca£egorization algorithm

(1)

(2)

(3)

The "wise man" approach, a subjective design
where the system framework is established on the
basis of perceived needs and an assessment of
available resources. The National Pesticide
Monitoring Program, and many contemporary systems
appear to have been formulated this way. '
The "index" approach, a design based upon a
specific ranking parameter formed algebraically
and/or logically from other data. This would

be exemplified by a system for ranking hazardous
waterborne substances by the volume.of water
necessary to dilute expected annual spillage

to a safe or limiting concentration. )

The "optimized" approach, desigms wherein the
parameters are selected for producing categories
or priority ranking on the basis of assigned |
values and weightings. This was the technique
employed in the Coast Guard's Chemical

Hazard Ranking Information System (CHRIS).

These approaches can be exemplified by reference to a few of the

exiating systems.

"Wise Man Approach". A classic example of the "wise man"

approach is given by the National Pesticide Monitoring Program.* Its

list of pesticides of concern was constructed via a collective set of

opinions, based on toxicity, quantity, and persistence.

* See Appendix D.
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Index Approach. An index can be constructed by two methods. In

a stochastic construction, statistical techniques are used to derive
indices from a wide variety of data or observations. A large amount of
data are generally required for the stochastic approach.' The determinis—
tic construction identifies or deduces (subjectively) relevant indices
from the areﬁ of concern. The indices may be algebraic and/or logical
combinations of data. Frequently an index may have a physical meaning.

Stochastic Index. In 1971, Synectics Corporation(zs) developéd
a system for allocating priorites to industrial waste treatment R&D projects.
In this study, three priority indicators were derived by the stochastic
technique from existing, implicit EPA priorities. '

Each of the indicators was derived by the utilization of past
Federal funding té'provide rank order as a dependent variable. The
independent vgriables for the three indices (location, constituent, and
industry) are présehted in Table 5. A statistical technique was used to
derive the thrci indices from the gathered data. These indices were
then utilized toAﬁrioritize future EPA expenditures by state and by industry.

The scheme presented by Synectics typifies the construction of a
stochastic index to perform prioritization. The data utilized to comstruct
the index, howéVer, (Federally funded) must be viewed as subjective data

representing at best a consensus opinion of experts.

Detetﬁiqistic Index. Many examples of deterministic indices

are available. Such an indicator waa proposed in the CPEHS study in
which a conceptual system was derived to examine research and development
program planning needs, and to develop a management assistance program.
The prioritization scheme of the study is based on a deterministic index.

 As the study did not have the data to perform priority ranking,
and such data would not be available to CPEHS for several years after
implementation, the ranking was never performed. An intermediate alternative
method was proposed, however. This was in essence a "wise man" approach,
utilizing value judgments from experts.



TABLE 5. INDEPENDENT VARIABLES FOR STOCHASTIC INDICES

IN EPA PRIORITIZATION OF FUNDING

m

Locational (State as Case)

—
——

Effluent Constituent (State as Case).

Industrial Volume (syc 2 digit
code as Case)

Industrial Waste Water Volume

Population

Valve added by Manufacturer
Annual Runoff

Water Area

Population Density
Industrial Water Use

Effluent Volume

State Standard

Economic Effects

EPA Regional Standard
Public Notice

Low Concentration Limit
High Concentration Limit

Relative Cost of Removal

Industrial Effluent Volume
Water Use

Value added by Manufacture
Employment

Number of States with Plants
Total Plants '
Plants using >20 mgy

9§
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Other examples of deterministic indicators are available.

These include

1)

(2)

&)

(4)

(5) .

. Criteria Development for Toxic Substances and

A water hazard ranking acheme which utilizes
volume transported, accident probabilities,

Qnd critical concentrations to provide a rank
based upon the expected volume of water polluted
to the critical concentration annually(l3)

A solid waste hazard screening system which

classifies a material as very hazardous if

the material meets any one of eleven criteria.

This is an example of a logical (as opposed to

algebraic) indicator(17)

(21)

(1) above, but including stationary sources,

An air hazard ranking scheme analogous to
Stationary sources produced an index based upon
a record of accidents with arbitrary scoring,
while mobile sources produced an index analogous
tb (1) above, but with considerations of vola-
tility and hazard ratings. The two indices
were combined logarithmetically to produce a

‘hazard ranking index, for accidental air
-pollution episodes.
The Office of Water Programs has developed a

1ist of hazardous substances based upon a
logical deterministic index. Data conaidered
includes half-1life, bioconcentration, radio-

tpkicity, lethality (in aqueous, oral, dermal, or

~ vaporous), oxygen demand, and nuisance aquatic

growth atimulation.(zz)

Each year NIOSH provides a priority list for

Physical Asents.(s)



58

"Optimized" Approach. The Coast Guard CHRIS system described
(16)

earlier is an example of the "optimized" approach. The study contains

an analysis of information requirements for an accidental spillage
incident. The prioritization of the information needs demonstrated that

19 of the 144 perceived needs satisfied 50 percent of the total need.
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)

(3)

4)

G)

(6)
(7
®)
9

(10)

(11)
(12)

(13)

(14)
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TABLE B-1.

CONTACTS FOR INFORMATION GATHERING PURPOSES

S

Type of Contact

Agen;:y/Unit Persons ' Telephone Correspondence Visit
(1) National Cancer Institute .
a. Carcinogen Bicassay and Ptogtam' ) _ :
' Resources Branch Dr. Sidney Siegel X X X
b. Biometry Branch Dr. James L. Murray X X
(2) Center for Disease Control
a. Toxicology Program Dr. William Barthel X
b. NIOSH - Cincimmati, Ohio ' ' -
1. Di;ecﬁor of Programs Dr. Bobby F. Craft X X X
2. Industrial HBygiene Services Mr. Thomas Anania X
- Mr. Richard Lewis X
3. Hazard Evaluation Section Mr. Jerry Flesch X
4. Medical Investigation Branch  Dr. Willism Parnes X
5. Divigion of Laboratories and * : '
Criteria Development Mr. Willism Relly X
6. Toxicology Branch . Dr. Lewis Trent X
Mr. William Wagner X
Dr. Xintaras X
c. NIOSH - Rockville, Maryland
1. Priority Evaluation Branch Mr. Richard James X p:
2. Office of Research and
Mr. Vern Rose X

Standards Development

/v“['-ﬂ
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TABLE B-1. . CONTACTS FOR INFORMATION GATHERING PURPOSES
(Continued)
Type of Contact
Agency/Unit Persons Telephone Correspondence Visit
(3) Pood and Drug Adilnigtratiog
| a. Bureau of Drugs _ Mr. Henry Vermhulst X - X
b. Divisionm of Electronic Products Dr. Roger H. Schneider X X
Dr. Robert L. Elder X
c. Bureau of Biologics Mr. Lawrence Stern X X
. d. Bureau of Foods Dr. Fischbach X
e. Division of Toxicology Dr. W. G. Flaim X X
(4) National Center for Toxicological - a
: Research Dr. John M. Clayton X X
(5) Consumer Product Safety Commission o »
a. Bureau of Product Safe‘ty‘ ~ Dr. John Locke "X X X
o Mr. Theodore Woronka X X
(6) Depaitment of the Army o , . .
“‘a. Valter Reed Army Medical Center Dr. Amme C. Fred X X
(7) National Heart and Lung Institute -Dr. C. J. M. Lentant ' X X
" (8) Bureau of Veterinary Medicine o h
a. Division of Compliance = Mr. Friedlander X
(9) National Institute of Allergy and. o
Infectious Diseases Dr. Frank Neva X
(10) Stanford Research Institute Mr. Arthur A. McGee X X X
X




TABLE B-1. CONTACTS FOR INFORMATION GATHERING PURPOSES

d. NERC~Las Vegas

_Dr. Edward Schuck

{(Cont!aued)
' Type of Contact
Agency/Unit Peirsons Telephone Correspondence Visit
(1) National Scienéei?bdndation'“,, o o
a. RANN Trace. Contaminants Program - Dr;,RQbért Rabin X X
(12) VNew York University Medical Center Dr; Norton Nelsonu X '
(13) National Research Coumcil _ Dr. Ralph Wands X X X
(14)‘ Rational Academy of Sciences o o ‘ o
~ a. Environmental Studies Board Mr. J. Charles Baummer, Jr. X
-(15) 0ak Ridge National Laboratories ’
Toxic Materials Information Center Mrs. Emily Copenhaver X
' 4(16)- National Institute of Environmental 41 T A : '
: Health Sciences . ' " Dr. Douglas Lee" X
o ‘ A . B ‘Dr. Otto Bessey X X
(17) Eavironmental Protection Agency T -
' a. Office of Toxic Substances Mrs. Benigna Carroll X X
b. Office of Pesticides Programs Dr. Robert 0'Brien X
c. NERC-RTP Dr. Anthony Colucci X X
- Dr. Gordon Hueter X X
Dr. Douglas Hammer X
Dr. Harry Landon X
X

t-g



TABLE B-1. CONTACTS FOR INFORMATION GATHERING PURPOSES
(Continued)
_ Type of Contact
Agency/Unit Persons Telephone Correspondence Visit
. e. Office of Air Programs, SAROAD  Mr. Gerry Akland X
f. Office of Water Programs Mr. Alan Wastler X
‘ ' Mr. Jerry Tempchin X
Mr. Bob Worn | X
(18) Department of Agriculture
a. Agricultural Research Service  Mr. Milt Schechter X X
b. Forest Service Mr. B. Keith Arnold X
(19) Departmént of VCo-erce | .
ﬁ. NOAA Dr. -Bichard E. Hollgren X
b. NOAA-MARMAP Mr. Howard Schuck ’ X
(20) Department of the Interior _ ‘
a. Geological Survey Mr. Ernest L. Hendricks X
1. National Stream Quality ' . :
Accounting Network Mr. R. H. Langford’ X
b. Bureau of Land Management Mr. Paul Boward' X
c. Bureau of Mines | . Mr. Joseph Corgan X
'd. Bureau of Reclamation Mr. Elwood A. Seaman X
e. Officé of Water Resources o e . . o
Research * Mr. Raymond A. Jemsen X
(21) International Joint Commission - |
Mr. Eugene W. Weber X

United States and Canada

g



TABLE B-1. CONTACTS POR INFORMATION GA‘I’HBRING PURPOSES

(Continued)
' ; _ Type of Contact
Agency/l}nit ‘ Persons ~_ Telephone Correspondence Visit
(22) Rat:l.onal Aetonautica aul Space
' Adn:l.niatration ) . L :
a. Earth Observation Programs Dr. John N. DeNoyer X
(23) National Science Poundation '
a. International Decade of Ocean
Exploration Mr, Feenan D. Jennings X
(24) Smithsonian Institute | | -
"a. Office of Environmental Sciences Mr. William Eflers ' X
b. Center for Short-Lived Phenomena Mr. Robert A. Citrom X

s-g
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APPENDIX C.[.a”

SEMINAR ON EARLY WARNING SYSTEMS FOR TOXIC SUBSTANCES

INTRODUCTION

This appendix summarizes the aétivities and results of a seminar
on "Early Warning Systems for Toxic Substances' held January 30 - February 1,
1974, at Battelle's Seattle Research Center in Seattle, washington; The
seminar was funded Jointly by BRattelle, EPA’sAOfflce of Toxic Substances,
the National Sclence Foundation, and the National Institute of Environmental
- Health Sciences,: ' ,

The relationship of this seminar to the current program (Contract
68-01-2108) was deacribed in the Battelle-polumbus proposal of June 1, 1973,
{n rosponse to RFP WA-73-R337, At that time, it was noted that the éuggeation.
for a seminar on early warning methodologies for toxic and hazardous pollu-
tants had been'put £orth internally at Battelle and that such a seminar might
provlde a good forum for critiquing some of the systems to be identified. '

Battelle's motivation for organizing a seminar on this topic had its
roots in two major progtams( »2) conducted fot-HEw from 1967-1970. Both of ,
these programs examined approaches for identificetion, assessment, priorityAset-
ting, and the alerting of the public to health and environmental stressors due
to toxic aubstenées and other conditions. Consequently, it was with consider-
able enthunlue@ and interest Ehnt this effort was undertaken, OTS' decision
{n November, l§73, to pnftially fund the seminar was moat welceme. and from

that point on EPA'e inpute were a continuing part of the planning of the
seminar, -

(1) tatz, ¢, A., et al,, "Deaign of an Overview System for Evaluating
the Public Health Hazards of Chemicals in the hnvironment" USPHS
Contract DA-86-66-165 (1967)

2) Noxrisou; D. L., Levin, A. A., et al., "Technical, Intelligence, and
Project Information System for the Environmental Health Service",
Vol. I-V, HEW Contract CPS 69-005 (1970). '
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DESCRIPTION OF SEMINAR

 Objectives and Scope

Many go§ernmental, industrial, and private organizations today have
either goals or legal requirementc to regulate, limit, or control the short-
and long-term exposure of man and the enviromment to substances which have or
are likely to have an adverse impact. The number of candidate substances is
quite large, and new ones regulafly come into exictence and commercial use. A
need exists to identify, from among the candidates, those substances which
constitute the more éignificant ﬁazcrds so that the allocation of limited
resources for Eheir control and study can be made in a rational manner. '

TheAseminar focus then was on (I) approaches, methodologies, or
systems--conceptual or currently operational--applicable to the early idenci-
fication, assessment, and‘prioritization of toxic substances; and (2) discussion
of the problem of providing adequate early wafning in the absence.of data on

the health or environmental impact of many substances in question, Early
warning was defined at the outset as having these aspect8° _

(1) The {dentification of hazards associated with chemicals .

now in use, before such usage increases the level of hazard;

(2) The 1déntif1caticn of hazards likely to be presented by '

the 1ncorporation of an existing commercial chemical into
a new product-line or use category
(3) The 1dentlfication of potential hazards associated with
new chemicals at a reasonably early point in the laboratory--
pilot scale--commercialization sequence,

Thus, the ob)ective of the seminar was to elucidate and critically

examine the tools that exist for identifying and assessing a priori toxic or

hazardous substances and to assess théir‘practicality for the early warning need.
Format

The seminar comprised three discrete and distinct seédioﬁs héld on
three successive days. ILach session was a combination of formal papers, a
panel;discussion, and time for the airing cf viewpoints, comments, questions
and answers, etc., for all participants. The_aeminar program and timetable

are included at the end of this appendix. A'brief summary of each session{followg.
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Session I. Effects, Legislation, and Incidents

This session was designed to examine the extent of the toxic
substance problem in terms of (1) health and environmental effects, (2) the
basis of and need for legislation, and (3) early warning needs. A panel
discussion on institutional‘perSpectives was held with the intention 6f
displaying the varying viewpoinﬁs'of the participants'towards the
need for early warning, its definition, and the toxic substance problem in

general.

Session 1T. Early.warning‘System Elements

This session attempted to focus on concepté, approaches, existing
tools, needs, énd other considerations related to the establishment of an
early warning syéﬁem. As a framework in identifying appropriate speakers,
three couceptual elements of an early warning system were ‘defined for .
examination: (1) identification of chemicals or. classes of chemicals as
candidates for evaluation; (2) assessment of short- and long-term health
or environmentél hazards, cost benefit trqdeoffs. etc., as a step in selecting
substances for emphasis in testing, development of control measures,
.regulation, eté;; and (3) aierting the public to identified hazards in a
controlled manner, A panel discussion was held to summarize what the various
speakers said relative to these three elements and supplement this information

with thoughts from the participants at large.

. Sessfon I11I. Early Warning Systems/Subsystems

The intention of this session was to present information about a
few actual or;cqnceptua1 syscems which have some of the early warning aspects
rev fewed in Séséion 1I1. A final closing banel discussion was designed to
raise the questions (1) where do we.gb from here, (2) what are some of the

R&D needs, and (3) how can an early warning system be 1mp1emenfed?



c-4

Participants

About 65 persons participated in the seminar. Among those
represented were (1) U. S. government égenciea--NCI, AEC-OﬁNL, NSF, EPA,
NIEHS, NIOSH, FDA, DOD; (2) Canada--Environmental Protection Service,
Environmental Health Centre, Brock University; (3) industry--Dow, DuPont,
- Monsanto, Eastman, Esso, Hercules, Cyanamid; (4) universities--Columbia 4
~Oregon State, Utah, Colorado State, Washington, New York University Medical
Center; (5) research institutes--Battelle, Stanford, Syracuse, NAS; and

(6) a public interest group--Center for Science in the Public Interest.
Thus, the participants represented a féir cross-section of the institutions’
concerned with the problem.

RESULTS

It 18 not possible to adequately assess the results of a seminar
like this from the viewpoint of one or a few participants. Neverthéless,
it is Battelle's belief that the seminar was highly successful in achieving
the desired aim of examining in a public forum the tools and viewpoints |
that exist relative to the need for early warning. A good many issues
regarding the need for Qorkability and practicaiity of early warning were

 raised. At the risk of misstating the real consensus of the seminar's
participants, a few comments which may reflect the results of three days
of discussion will be attempted. '

(1) On the need for and nature of an eventual early warning

-syatem--a good case, i{ndeed a good definition of early
_warning'beyond that:sCAted as a premise for the seminar

- for development of a single comprehensive early waéning
system was not mdde. Rather it was poihted out that quite:
a number -of institutional prdgrama are in existence today
which serve to alert the public to toxic substance hazards.
' These include: (1) public interest groups, such as the
Center for Science in the Public Interest; (2) systematic

assessment programs such as those carried out by the
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~ National Cancer Institute, and based on the accumulation
and examination of data regarding human exposure, chemical
toxicity, and epidemiology; and (3) the Consumer Product Safety
Commission's Surveillance of product related hazards
(including cheﬁicals) via their NEISS* program. Conse-
quently, early warning is more likely to be achieved
‘through a variety of integrated approaches, systems, and
Lnstituﬁional responses to specific needs, There are
queétions as to who the users of such a‘system might be
'as well as what kind of Agency should operate it
‘(regulatory, advisory, etc,)
(2) On the availébility-and access to data for chemical ‘
' hazérd assessment--there are many reéefvdirs'of available
'détg on toXicity, persistence, production, use patterns, and
“environmental health hazards. Numerous data banks are in
'exiétence'dnd a number are being developed. On the other
hand, gaps in data-needs exist, e.g,, there is a dearth
~of informétign on long-term, low-level effects of chemicals.
.'The problem for the available .data is gaining acceée within
éhe time~frame of need. The notion that industry is sitting
on avmountain of data needed for early warning or toxic sub-
" stance assessments was disputed. The problem seems to be
'mqre of not knowing precisely what data are needed or ‘
- necessary, thus making blanket requests foglthe turnover of
~ induatry's data unrealistic, Induatry associations may be
- a vehlcle for the interfacing of public needs with
industrial proprietafy data. The cost of generating
'1éomprehensiVe long- and short-term toxicological data on
. new substances 1s an 1ssue with industry. A stepwise
aﬁptoach related to level of introduction-into use or use

. category seems needed.

* National Eleqérbnic Injury Surveillance System
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On toxic subs:ancé legislation--it is not a matter of "if"
but of '"when". Pending energy legislation appears to

be delaying progress on the Toxic Substance Control Act.
On alerting the public--ihere is general agreément that it.
is essential to prevent premature arousal of the public

to possible hazards., The role of the publiclintetest
group in this regard is sensitive, Forcing premature

' decisions (banhing) which may have to be reversed later can

_affect public confidence in future warnings.

On'risk-beneﬁit-costs--theoretical approaches to assessing
these tradeoffs exist, but their practical application is
difficult, especially with respect to lbngef-term
qdantification. There seems little doubt that assessment

ofgthese,factots should be a part of early warning efforts.
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" IDENTIFICATION/ASSESSMENT SYSTEMS

Those systems identified during this study are listed here with
respect to the following general claaslficatlon scheme:
I. .Input Surveillance
"A. New Stressor Identification
B. - Hazard Assessment of Recognized Stressors
I1. . OQutput Surveillance '
A. New Stressor Identification
B. Hazard Assessment of Recognized Stressors 3

The systems described are listed in the same order as given earlier in Table 1,

(1) Carcinogen Screening (1B, IIB)

The International Agency for Research Against Cancer, based in Lyon,
France, is a spin-off of the World Health Organization. ‘It 1s a periodic
" meeting of a;groun of lnternationally recognized scientists who (1) receive
information from many sources including the National Cancer Instltute 8
Carcinogenesis Program, (2) evaluate the carcinogenic risk of chemicals to man,

and (3) publish their conclusions in the form of a monograph.

(2) Aunual (RAI)'Toxlcity Testing (IA, IIA)

A major animal test approach used by the Center for Disease Control,
Atlanta, is called the LD50 Rat Feed Process, This process was worked out
by Thomas Gaines;(currently with the Food and Drug Administration in Pine Bluff,
Arkansas)., The LDS0 is the amount of a particular toxic substance needed for
half of the fes; rats to die, Three approaches apply the LD50 concept. One
approach identifies the acute single dosage required to cause the LD50 effect.
Another appfanH administers subacute dosages repeatedly over a period of
oime to naaeeg'che chronic disease impact of the toxin. A third approach

‘observes breeding and examines the offspring.



D-2

(3) Shoft-Ter@ (Hamster) Cancer Test (1A)

Dr. Joseph A, DiPaolo and his colleagues at the National Cancer
llnstitute are working on a process for testing substances that will take
about two weeks, compared to two to four years taken by current methods,
The process'inyolues the injection of test substances into pregnant hemsters,
thus exposing the embryos to both the chemical ono its'metaboiic by-products,
After two weeks, embfyonic ceils are examined under a microscope for cancerous

transformations.,

(4) Bio[ggicgl Materials Surveillance (IA, 11B)

“The Bureau of Biologics of the Food and Drug Administration
maintains survelllance of allﬁexperimental biological materials under study

for potential commercial. use,

(5) Surveillgnce of Poisons (IB)

The National Clearinghouse reviews advertising in a wide assortment
- of trade: 1ournals in search of products for which they have no information.

If such a product is discovered they follow up with the manufacturer.

(6) Radiolq&ical Product.SurQeillance (IB)

~ 'The Division of Electronic Products, Bureau of Radiologicai Health,
Food and Drug Administration, maintafns the Rndiologlcnl'ucalth Regolations.
About two regulotlons are added each year, Io,uddition, they are responsible
for surveillance of compliance as described below. '

The menufacturer must affix a label, the design . of which is approved
by the Bureau of Radiological Health, to the product stating that the product
complies with Radiological Health Regulations. He cannot introduce the
product into commerce without this~lobe1.» He cannot attach this label until
he has provided the Bureuu'a‘oompleCe description of the quality control and
pyoduct testingﬂpfogram for that produce. The Bureau judges the completeness
of the report., Public Law 90-602 specifies criminal and civil penalties for

noncomp l ance.
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The Bureau receives data from State Health Departments having
Radiological Health Groups whenever questionable products are discovered,
‘he Bureau tests products in its own laboratories for compliance with
regulations and does exploratory testing of products for which they have
reason to believe there is a requirement for a regulation.

Manufacturers must provide the HBureau with a written report on
every uew model and must provide an annual summary of the reSULCQ of his

testing program, -

(7) National Evaluation of X-ray Trends (IB)

- The NEXT system amounts to a surveillance of X-fay frends by State
Health Departments. A conference of Federal and state officials called
the Conference of Radiation Control Program Directors organized the NEXT
Tast Force, The NEXT Task Force developed a testiﬁg‘and reporting format
that has been superimposed on the state testing programs. ‘The Bureau of
Radiological Health maintains a data base derived from the NEXT system reports.
This data base_is available to the states for compurlsonAnf results among

states and fot'thg evaluation of trends over time.

(8) Biologics Licensing (IB)

The Bureau of Biologics of the Food and Drug Administration is
responsible for setting étandards for thé productién and testing of
biological prbdncts and for the survelllancg of compliance to the regulations
they publish, _ _

Followlng Bureau of Biologics review, the Department of Health,
Fducation, and Welfare {ssues licenses for the manufacturing establishment

and for the product.

(9) Drug Survetil Lance (s, 11R8)

The Bureau of Drugs of the Food and Drug Administration provides

surveillance of products prior to marketing through regulations requiring
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manufacturers to submit a '"notice of intent" to market a new drug. The
manufacturer is required to teé: the product in accordance with regulétions

prior to marketing.

(10) Chemical Hazard Identification (ITA)

Originally, the National Cancer Institute contracted with Stanford
Research institute féf a ﬁrogram called Chemical Hazard Rankihg Ihformat;on
System (CHRIS). Though the project initially was described as 'hazard
ranking", this is no longer'consideréd appropriate. It is not currently
considered technically feasible to pursue prediction through structural
analysis, Nevertheless, it is considered deéirablé to pursue the potential
of hazaré identification through structural analysis, Conséqpently, the
program has been renaﬁed A Research Program to Acquire and Analyze Information
on Chemicals that Impact on Man and His Environment. -

'The process of chemical selection currently used in the SRI program
is described as follows. SRI first identifies chemicals now in use within
the following nine cutegoriesf (1) intentional food additives, (2) pesticide
residues in food, (3) proprietary drugs, (4) preséription drugs, (5) cos-
metics, (6) air pollutants, (7) water pollutants, (8) soaps and detergents,
and (9) trade saleslpaints. Afte; the chemicals have been identified, the
products containing those chemicals are identified. Then the means of man's
exposure is established in terms of the four kinds ofbexposu:e: (1) dermal
contact, (2) qﬁal'éontact,'(B) inhalation,;and_(&) any other, Finally, a
C Maum of expoauré" is defiuned, . This information then is presénted to the
Chemtceal Setection Conmittee of the NCU Carcinogencais Program,.  ‘the role of
this committee {8 to gather information on chémlcnls_and (dgnc{fy candidates
fnr'hiuussny. The committee bases {ts.decisfon on a three-stage dossier. The
dossf{er approach {s used to provide a ratfonal progressfon. of information

selectfon to the formal bioassay program,
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(11) Poison Control Centers (IIA)

The National Clearinghouse for Poison'Control in the FDA Bureau
of Drugs serves as a communication depot for Poison Control Centers in
state departments of health. .

When the ingestion of a questionable substance has been reported
to a state Poison Control Center, the state Center (1) responds by providing
information regarding the substance and the appropriaté treatment (if known)
. and (2) sends aﬁpunch card report to the National Clearinghoﬁse. The infor-
mat ion then'isAtraﬁsferred from card to tape and is stored off-line with
24-hour retrieval capability.

The Nafibnnl Clearinghouse provides the following related services:

(1) Publishes '"Poison Control Statistics' annually. This

publication is used primarily by Federal government
-agencies,
{2) Publishes a bimonthly bulletin reporting poison
experfiences, This is circulated to approximately
-3000 organizations including industry, hospitals,
. _pbison Control Centers, and professional groups.
_ (3)  Prints and distributes a 5 x 8 information card on
'eaéh substance for the state Poison Control Center's

‘manual files.

(12) FEpidemic Intelligence Service (IIA)

The Center for Discase Control s made up of ‘o number of bureaus,
one of which {8 the Bureau of Epidemiology. The Epidemic Intelligence
Service {8 o component of this bureau. KIS officers are assigned to each

state. Their':job {s to follow up unusual incidences of infections or toxic

{1lness to determine cause and asseas the {mpact on the conmunity.

(13) Natfonal Electronic Tujury Survefllance System (ITA)

i

NEISS is in the Bureau of~Prodﬁct'Safety of the Consumer Product

Safety Commission. A péper dated February 27, 1973, titled "Identifying
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Product Safety Priorities" by John W. Locke, Acting Executive Director of
the Consumer Product Safety Commission, describes NEISS. Following is an
attempt to extract the key factors in NEISS from that paper.

NEISS is a system for establishing priorities for initiating
governmental efforts to eliminate product hazards. It is a decision model
utilizing a whole series of factors, some of which are

e Frequency of 1njury,

e Severity of injury,

e Exposure (degree to which consuﬁer comes in contact

with product), -
e Citizen willingness to incur risk,

e The likely success of a standapd 1n‘reducing hazards;

The cost of reducing the hazard,

The cost of-injuriés. and

e Citizen concern.

(14) National Surveillance Network - National
Occupational Health Survey (IIB) '

NIOSH is surveying a sample of 10,000 to IS,OdO-WOrk places.
Each plant survey conéisfs of a brief interview with Ehe manager followed
by a walk-through 1nvescigétion. A 2-year study will develop basic
descriptive information on the working enQironment in all nonagricultural
1ndustrie$ covered under the Occupational Health and Safety Act of 1970.
1hislinformat#on will be used to assist in setting-pttorit;es for research
and compliance,'fof directing reaenrch-tvnma in future iﬁvestigation efforts,
for measuring and to some extent [orecanting trends, and for developing
criteria for standarda which will describe the potential health hazards
typical of a particular industry or occupation. All data will be classified,

‘key punched, and stored on magnetic tapes.

(15) Toxie Substgnce List (IIA, 11R).

The Occupational Safety and Health Act of 1970 (Public Laws 91-596)
requires NIOSH to publish an annual list of toxic substances. The 1973
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edition contains 25,000 listings of chemical substances, including 11,000
names of different chemicals with applicable toxic dose information and
14,000 additional listings consisting of syﬁonym and codes taken

largely from ACS Chemical Abstract Service (CAS) listings.

It is the purpose of this publication to identify all known toxic
substances which may exist in our environment and to provide pertinent
data on the toxic effects from known doses entering the'body by any route
described. Data included are the: ‘

(1) Chemical subsﬁance's prime name

(2) CAS registry number

'(3) Molecular weight and formula

%) Syﬁnnyms .

(5) Wiswesser line notation .

(6)  Toxic dose data, 1né1uding

a. Qualifying toxic dose

‘b. .Routé of exposure

c;: Species exposed

-d. -Description of exposure

‘e. Units of dose measurement

"f." Notations descriptive of'tdxicology

(7) - Cited reference |

(8) U. S. occupational standards

9 NIOSH criteria documents

{16) rreioritization of Work Place Chemicals (11R)

A methodology has been developed by NIOSH to prioritize a candidate
list of substaunces for which criteria documents might be developed., . The
candidate list'ia:assembled from a varlety of sources, plant surveys, new

industrinl trends, the National Surveillance Network, etc.

i

The prioritized 1973 list.presenté the chemicals by some 17 priority
classes, Within each class, the sensitivity of the procedure is not fine
enough to allow ranking distinctions to be made. The list for 1973 was

truncated at a level where the priority rating system ceased to be sensitive
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so the end result was a list.of 471 items. Excluded were substances for
which criteria documents have already been developed (e.g.,sasbestos, '
beryllium, €O, etc.,). Not .included on the list are the seven items for
which criteria dochments have already been initiated, nor 14 suspected

carcinogens which have been recbmmended for control by a permit system.

(17) Hazard Evaluation Program (IiB[

Section 20(a)(6) of the Occupational Safety and Health Act
of 1970 éharges the Department of Health, Educatioh, and Welfare with the
responsibility for evaluating the potential toxicity of materials used
or found in thé ﬁorkplace,-upon receipt of written»requests by employers
and employee representatives, HEW's National Instiﬁute for Occupationai
Safety and Health (NIOSH) is the agency which provides these on-site
toxicity deterﬁinations. Whilé_these activities are the responsibility
of the Division of Technical Services, scveral other Institute Divisions
and programs contribute at various stages to the overall program.
Coordination of on-site toxicity détetminations is handled by the Division
of Technical Services' Hazard Evaluation'Services Branch in Cincinnati
andAsuppbrﬁed.by regionai industrial hygienists. This hazard evaluation
service is provided at no cost to the -party making‘the request «

Tﬁe request, along with the packet of technical information, is
sent co'a NIOSH regional industrial hygienist who then contacts plant
management and employce representatives to schedule an initial field
visit, FKmployee represchtatives requea;iﬁg‘such evaluations may have |
thelr names held contidential 1f they so desire, An obscrvational V
survey of the workplace 18 conducted wich.thascvrcbfcsen;ativea to
elucidate the extent of the problem and to determine the number and type
of cnvironmental Spmples'ﬁo be collected, Employee interviews are
 conducted to identify adverse symptomatology experienced by the workers,
Findings from.thé survey are reported to headquarters and a strategy
deyglobud for the envirommental-medical eynluation.leampling, analytical,

" and medical tésts are derived and conducted by NIOSH to dctermine the



D-9

concentration of substances found and the potentially toxic effects to
affected employees. Study resuits_are assessed, and a final determination
made. _ . ‘
' Affected employees'are notified of the determination, A full
report of the study including recommendations for controlling observed
hazards, if appropriate, is sent to the employe:, employee representatives,
and the U, S, Department of Labor, - ‘

Health Hazard Evaluation reports will.be utilized in developing
new standards where toxic substances are found but for which no standards
exist. Information derived from health hazard evaluations Qill also be

used in assessment of the validity of existing standards,

(18) Walter Reed Disease Forecasting System (IIB)

The Walter Reed Army Institute of Research has undertaken the
organization of inforﬁation on certain diseases to estimate their
‘potentials for man. The potential is the estimated number of cases of
a disease per 1,000 (one thousand) man-days in a particular térrain;

| _ Their mechanism for arriving at the estimates for.threats_of
specific disease entities is called a Disease quecaséing System, It |

is composed of two parts:

(1) Disease Information System

(2) Disease Forecasting System.

These are mutually interactive,

“the Discasc lnform&tion Systom lacilitates the transition from
information in documents to cohcepts of discasc potentials. Like other
information systems, it associates data with sourccs (extracts with
documents), - This differs from systems of abstracts in that abstracts
condensc and shrink an a:ticlé around its ideas. In thcir system, the
extracts disééct_thé data and save thosc data applicable to arriving at
an cstimate of ﬁhe number of cases of the specific discase centity per

1,000 man-days exposurc to particular placec and time.
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The logic of this system is based on the idea that diseases
can be defined as biologic phenomena, so that all ‘influences on each
biologic:bhenomenon are influences on the dynamics of that disease
and thus its risk factor.

Pertinent data for this system include §bservéd occurrénce in
man and animals (reported cases, prevalence, and iﬁcidence)} the animal
populations involved in each disease entity (biologic‘phenomenon), the
climactic, topographic, hydrologic, vegetational,:chemical, and other
factors influencing these populations. A device for integrating the
effects of multiple factors has been developed to make general estihates
of disease-risk based on world data for the influential factors.

There are some 25,000 extracts on eight different diseases

currently in the computer.

19 Commun Health Effccts SurgeiLlance Studies (11B)
The CHESS system observes the correlation between the presence

of pollutants and incidencc of disease through the use of a mailing

questionnaire, ‘This system is administered by the Human Studies

Laboratory at Research Triangle Park, North Carolina, for the Environmental

Protection Agehcy;-

(20) Cancer Surveillancé, Epidemiology and
End Results Reporting (IIB)

The SEER program was developed tfor the Natlonal Cancer
nstitute. Dr. Marvin Sclmelderman may be contacted for more information,
The tollowing statement describing SEER was proVided by thc National

Cancer Instituté.‘
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"The SEER program provides information on trends in
the incidence of various forms of cancer in the

United States, variation in the occurrence of cancer
among different population groups and in different
geographic areas, changes in diagnostic and treatment
practices and the associated end results in the general
run of cancer patients. Data are obtained from a
selected number of population-based cancer registries
that provide uniform information on a continuing basis
and participate in ad hoc studies designed to identify
and assess etiologic and prognostic factors."

The following list of essential characteristics has been
provided by the National Cancer Institute in describing the population-
based tumor registry. The tumor registry is described as . . .

"A reporting system designed to obtain information on
every newly diagnosed case of cancer (except non-.
melanotic skin cancer) and on every death with cancer,
among members of a defined population (usually one to
three million people). The cooperation of every
general hospital and of the state office of vital
statistics is necessary to assure completeness of
reporting.

"The goal is to produce relinble and timely data

on the incidence of cancer among the rcesidents of

the area to provide information on changes over

time and on variation in the occurrence of cancer

among subgroups of the population, All, or a majority
of the hospitals, participate in a patient follow-up
system to provide information on end results, i.e., the
relationship of the characteristics of the patient,

the nature of the tumor, extent of disease at diagnosis,
and treatment to patient survival.

™he collected data are utdtizod to Jdentify fssuos
that warrant investigation through special studies
which may be carried out within a singlc geographic
area or as a collaborative project by two or more
areas,"
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(21) Subclinical Toxicity Survey (IIB)

The CDC in Atlanta is developing a subclinical toxicity survey
process for predicting the effect of stressors through correlation

with steroids and metaboloids in urine,

- (22) Technical, Intelligence, and Project

Information System (IA, IB)

This 1is a conceptual system derived in a study for HEW to
examine research and development program planning needs within the now
disbanded Environmental Health Service (EHS) and to develop a management-
assistance system for the EHS, Problem identification from the pers-
pective of environmental stressors and priority setting were determined
to be important functions to be performed in the planning cycle. No
single method for planning .and priority setting was found to be totally
applicable to the mix of complex problems encountered by EHS. Continuation
of categorical planning activities was recommended to serve as the
foundation for the development of an integrated planning system based
upon quuntitative~assessments'of the impact of technology upon man and
his environment, Full implementation of the integrated planning system
requircs the availability of a hierarchy of mathematical models for the
assessments,

Demonstration of the integrated planniﬁg system concept was
provided through case studies for lead and DDT, and for lead, a preliminary
tdonti fication of clements to be Includod in & partial program plan was |
made,

The concept of urgency as a means to establish priorities
for EHS was investigated. The urgency consists of the pcople affected,
the scverity of the effect, and the rate of change of these quantities
with time.. Where data on these quantitics are not available, a simpler
index based uﬁon number of people affected and sevefity may be used as:

a cursory estimate of priority.
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An investigation also was made of existing EHS information
resources including monitoring and surveillance activities, A directory
of EHS information facilities and selected supplementary resources was
prepared, An environmental health information network was devised which
would provide EHS réady access to technical, project, and monitoring

information,

23) Overview System (IB, IIB

Thisfcéhceptual study derives from a study derives from a
study made to develop a mechanism that would allow the Public Health
Service to maintain an active overview of chemical contaminants that are
now, or likely to be, present in the environment, A system design study
verified the mechanism utilizing an overview information center to
provide the necessary hazards-identification, evaluation, and alerting
system. Specific attention was given to the contamination potentials

of mercury, quadium, nickle, fluorocarbons, and pulp and paper production.

(24) Nationa] Air Emissions Data System (1B)

The-foice of Alr Programs, EPA, maintains the National
Emigsions Data System. The NEDS represents am attempt to collect,
store, and have retrieval capability for all emission data in the country.

The system is composed of several data files:

(1) Point source

(2) Arca source

(3). Federal facilities source
(4)"E¢ission factor
(5)"H§znrdous pollutants source
(6) “é¢ggraphica1 ID

(7) Coﬁtrol equipment ID

(8) IPP (lmplementation Planning Programs)
. pracess identification

(9) Population data.

Information for all point and arca sources are stored and can be

retrieved by the following kinds of programs :
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(1) Nationwide inventory programs - outputs data so that
point and area source emissions may be reported by
source classification and geographical area

(2) 1IPP modeling conversion program - selects data
elements from the source f{iles to be used lor
modeling and places the data in an acceptable
format for IPP programs

(3) Area source gridding programs - appropriations area
source emissions to grids for IPP modeling

(4) Trend/projection analysis programs - utilize
existing data to ascertain trends on projections
of emissions by source and geographic area,

(25) General Point Sourcc Water File (IB)

The General Point Source File which is maintained by the
Office of Watef.Programs, EPA, represents a comprehensive information
system to record all point sources and discharging facilities in the
water environment, It is being prepared for early 1973 and will have
the capability to perform many varied analyses. Map location indicators
are being included in the system, and‘ultimately, discharges will be
related to ambient water quality, ’

(26) International Decade of Ocean Exploration gAllz*

The National Science Foundation répresents the United
States in the Ipternational Decade of Ocean Exploration Program. The
IDOE program is part of the United States' cohtribution to the Long-
Term and ExpandedTProgram of Oceanic Exploration and Research (LEPOR).
The program is designed to support oceanographic research efforts that
will contributg_ﬁo a better understanding of the total ocean environ-
ment on the part of both U.S. interest and other nations of the world.

Thevobjectives of the IDOE program are:

(1) Determine the quality of the ocean environment

through accelerated sclentific observations of
the ocean's natural state

(2) Evaluate the impact of man's activity on that
onvironment

(3) - Establish a scientilic basis tor corrcctive
actions nccessary to preserve the ocean environment

*Environment Reporter, The Bureau of National Affairs, Inc., Washington, D.C.,
1973.



D-15

(4) Provide the scientific basis needed to improve
envirommental forecasting

(5) Assess the sea floor for its resource potential

(6) Provide the basic scientific knowledge of biological

processes necessary to the intelligent utilization
of living marine resources

(7) Improve the scientific framework necessary to reach
sound international agreements on man's uses of the
oceans and the resources located therein.

The program is carried out by universities and nonprofit institutionms,

industries, and government agency laboratories,

{27) Marine Resources (IIA)*

The Marine Resource Monitoring, Assessment and Prediction
program (MARMAP) provides for continuing research studies to develop a
program plan, specialized equipment, and expertise required to (1)
understand the biological characteristics requirements of living marine
resources; (2) provide Federal and state regulatory agencies with baseline
inventories and structural analyses of communities of marine organisms;
(3) determine levels of various contaminants in the marine environment in
order to set water quality standards and assess the results of industrial
and other pollutants entering the marine environmment; and (4) develop
a public service program under state-federal partnership for the management
of commercial and sport fisheries in the grants-in-aid program, NOAA
plans to expand rescarch for comprechensive assessment_df living marine
resourccs on a continuing basis; operation and maintenance of vessels
concerned with biological investigations, such as engine, hull, and structure
repairs; conducting basic ccological studies and effects of environmental
alteration on marinc organisms; grants-in-nid to states to assist in the
federal-state partnership in commercial and sport fishery management;
enviroumental impact analysis of water resources; and an analysis of the

overall rcquirements of an aquacul ture system,

*Fnvironment Reporter, The Bureau of National Affairs, Inc., Washington, D.C.,
1973, '
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(28) Nationg‘ S;ream Quality Accounting Network (IIA)

The Geological Survey maintains a National Stream Quality
Accounting Network. The NSQAN is collecting and analyzing water supply,
quality; éndNQuality data to provide a gross estimate (for Level I
accounting'negwotk) of water resources, The kinds of information being

reviewed relate to:

»(1)4 Specific conductance
(2) Tempcrature |
(3) Bagteriology
(4) Dissplved solids
(3)  Turbidity
(6) Potassium -

(7) Sodium
(8) 'Phosphorus
(9) Nitrates

(ld)' Dissolved Oxygen

(11) Mercury

(12) Cadmium

(13) Lead

(14) Arsenic

(15) Organics.

*
(29) International Biological Program (AII)

The International Biological Program (IBP) has as its worldwide
theme "The Biological Basis of Productivity and Human Welfare'. The
U.S. response to the central theme of 1BP has taken the form of multi-
investigator integrated research projects to develop a good understanding
of how total ecosystems operate., The overall goal is to understand more
clearly the interrelationships within and among ecosystems, by providing -
bases (or predicting the consequences of environmental stress, whether
man-made or natural, and cnhancing the ability to better manage natural

resources,

fgngiggnmgn;_gggg;;gg, The Bureau of National Affairs, Inc., Washington, D.C.,
1973.
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The new dimension added by IBP is the integrated attack on
complex ecological systems by teams of investigators representing a
variety of disciplines.. A major objective is to achieve a fuller under-
standing of the processes and rates of nutrient cycling, water movement,
energy flow, and population dynamics in natural and man-dominated eco-
systems that can be obtained by individual investigators working
independently., - | '

The IBP effort, in part, includes deciduous forest, coniferous
forest, grassland, desert, tundra, and tropical forest. These studies
arc designed to provide basic information which will be useful for solving
problems of biological production, resource management, and environmental
quality. The goals of these studies are to establish a scientific base
for programs to function, relate the derived principles to characteristics
of ecosystems, and develop and refine a generalized adaptable simulation
model for use in planning studies for new development projects.

Each of the IBP biomestudies is attempting to clucidate the
characteristics of an ccosystem; the processes covering transfer of matter
and cnerygy among componcnts, and the controlling variables; to ascertain
the response to natural and man-induced stresses appropriante to each
biome; to understand the land-water interactions characteristic of each
biome; and to synthesize the results of these and other studies into
predictive models of temporal and spatial variation, stability, and other

ecosystem characteristics necessary for resource management in each biome.

(30)  SAROAD (LIB)

SAROAD (Storage and Retrieval of Aerometric Data) is the data-
'.handling system adopted by the Environmental Protection Agency Office
of Air Programs,

SAROAD consists of a sct of standard formats for recordihg
validated measuvements for different pollutants and associated meteo-
rological observations with various averaging times and a set of standard

codes for 1deht1£ying pollutants, site locations, and methods of sampling
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and analysis. At its inception, SAROAD entailed six basic forms: a
single form for identifying site location and five data forms, In
several years of use, state and local agencies have suggested improve;
ments to the site form and several of the data forms,

The aerometric data are stored within NADB, The National
Aerometric Data Bank.

(31) STORET (1IB)

The Office of Water Programs of EPA maintains a Storage and
Retrieval (STORET) system for water quality data. STORET, developed
in 1964, is programmed to perform statistical summations of data as well
as retrieve raw data. 1t is based in Washington, D.C., with approximately
200 consoles located throughout the country, The data are provided to
the system by Federal, stéte, local, and private users covering approxi-
mately 102,000 stations. 1f the code for the data is known, the information
is retrievable., The system asscmbles and identifies data according to
a River Mile Index, which is constructed on the basis of the stream
configuration of the watersheds from the headwaters to the ocean. It
also identifies data stations by latitude, longitude, and political

boundaries, .

(32) Environmental Monitoring (IA)

The Counctl on Mnvironmental Quality has been assigned dutles
and reeponsibilitics under Publlce Laws 91-190 and 91-224 and lixecutive
Orders (1507 and 11514, These duties and responsibilitics require the
council to prepare an mnual environmentnl quality report; prepare
recommendations to the President on policies for improving environmental
quality; analyze conditions and trends in the quality ol the environment;
conduct investigations relating to the environment; appraise the effect
of federal programs and activities on environmental quality; evaluate

the effects of technology; recommend to the President and to Federal
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agencies priorities in environmental programs; promote the development

and use of indices and monitoring systems; advise and assist the Prcsident
and agencies in achieving international environmental cooperation--under
the foreign policy guidance of the Department of State; and review tﬁe
implementation of Executive Order 11507 and, from time to time, report

to the President thereon,

The CEQ funds contract studies to develop indicators of
environmental quality covering land use, water and air pollution, rec-
reation, pesticides, and wildlife, One such study, performed in 1971
by MITRE Corporation, presented a design concept for a system to monitor
the nation's environment, It described a proposed set of approximately
110 environmental indices and indicators and identified major data gaps
in current monitoring programs which must be reduced to allow for routine
computation of the indices. The system concept featured maximal ex-
ploitation of existing monitoring'resources for collection of environmental
data., An analysis of alternatives for computing environmental indices
identified advantages and disadvantages of centralized versus decentralized

processing configurations.

(33) National Fuels Surveillance Network (IA)

The combustion of petroleum based fuel in motor vehicles
represents an important emission source of both particulate and gaseous
pollutants to the environment, The potential health hazard associated
with the combustion products from fucls and fuecl additives was recognized
in the Cleaﬁ Alr Act as amended in 1970, Section 211, which empowcrs
the Environmental Protection Agency (EPA) to require manufacturers of
fuels and fuel additives to register their products. As an integral
part of this program, EPA established a National Fuels Surveillance
Network (NFSN) in 1972 for the collection and analysis of fuels and fuel
additives throughout the country. |
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The NFSN collects gasoline and other fuels tﬁrough the 10
Regional Offices of the Environmental Protection Agency. Physical,
chemical, and trace element analytical determinations are made on the
collected fuel samples to detect components which may present an air
pollution hazard or poison exhaust catalytic éoqtrol devices now under

development,

(34) Wiswesser Line Notation (IA)

As demonstrated within the Task A report, a chemical may be.
identified in several fashions, including structured notation, common
name, and chemical formula. A deep need exists for a cbmpact notation
for complex compounds, Such a notation should also support structure-
activity studies,

These needs may be fulfilled by Wiswesser line notation. This
notation allows for a unique mapping from structure notation to a line
formula, | |

As an example, aspirin has the chemical formula of CHBCOOC H, COOH.

6 4
The Wiswesser notation is LVOR BVQ, Toluene, which has the chemical

formula C6H5CH3, is simple 1R in Wiswesser.

(35) Envirommental Information System Office (IIA, IIB)

The ORNL has organized an Environmental Information System
Office (E1S0) to develop the information acfivities of environmental
research projécts. To do this, EISO has developed several information
data bases which contain abstracts of relevant publications and activities,

The following list represents the major data bases:

(1) Mercury

(2) Ecological sciences information center
(3) Solid waste data base

(4) Environmental mutagen information center

(5) Material resources and recycling
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(6) Regional modeling

(7) Enerpgy data basc

(8) Toxic materials

(9) Deciduous forest biome 1972 subproject
(10) Heavy metals

(11) Environmental plutonium data base

(12) Thermal! cffects

(13) Radionuclide éycling in soils and plants.

(36) OUM-TADS (IB, I1B)

~ Data has been gathered on the physical, chemical, toxico-
logical, and commercial aspects of over 850 hazardous materials and placed
in an sutomated data file. The file, referred to as.OHM-TADS, is employed
as the technical data source for the EPA Office of 0il and Hazardous
Materials and is used by EPA personnel when they are called on to
respond to a spill of a hazardous material., The file complements the
S1TREP file which 1s employed to store data and reports on past spills

of hazardous materials.

(37) Nantional Pesticides Monitoring P’rogram (IB, I1B)

The MPME consists of an integrated interagency effort to
restrict, control, and monitor the pesticides and their dccay products
in the vnvironment¢ The program consists of thrce basic Functidns:

(1) Criteria--developed by published information,

company data, brainstorming

(2) Registration--to control the quality of pesticides
entering the environment

(3) Technical Scrvices--to develop monitoring techniques
~and to coordinate the efforts of the many cenviron-
~mental monitoring programs currently in existence,
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(38) Prioritization of Synthetic Organic Chemicals (IIB)

br, Philip Howavd, Syracuse University Rescarch Corporation,
has examined approaches lor cstablishlag priorlties for synthetic organic
chemicals which impact adversely on the environment. In a recent paper¥
and in private communications, he has suggested the following inforﬁation
categoriecs would provide the parameters néeded for determination of
environmental hazard: (1) chemistry and chemical structure, (2) exposure
in terms of production quantities and use categories, (3) toxicity, and
%) environmentalnstability. Conceptual 1in nature, this systematic
approach is workable only for substances where adequate data are available,

e,g., In the case of a commercially produced substance,

1;9)4,Toxicologﬁ Information Program (IB, IIB)

The Toxicology Information Program was organized at the Natlonal
Library of Medicine in 1967, following recommendations in a 1966 Presidential
Science Advisory Committee report on the '"Handling of Toxicological
Information". It has two overall objectives: to create automated
toxicology data.banké using data from the scientific literature and the
files of collaborgting government, industrial, and academic organizations;
and to establish'ﬁoxicology information services for the scientific
community.

In order to fulfill the latter objective, the Toxicology
Intormattion Program sponsors the production of review articles on topics
of wpectal current interest In toxfeolopy, with pavtfcular omphasis on
envirommental toxicology. Recognized experts submit proposals for writing
such revicws; thesc proposals arce cvaluated and ranked in order of impor-
tance by the Toxicology Study Section of the National Institutes of Health,
The preparation of the actual article is funded by a contract between
the author and the Toxicology Information'Response Center (TIRC) at the
Oak Ridge National Laboratory. This center is affiliated with, and wholly

* Howard, P.H.,, "Establishing Environmental Priorities for Synthetic Organic
Chemicals: Focusing on the Next PCB's', paper presentcd at Seminar on
Early Warning Systems for Toxic Substances at Battelle's Seattle Research
Centcr, January 30 - Fcbruary 1, 1974,
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funded by, the Library's Toxicology Information Program. Completed
manuscripts are then submitted, in the usual manner, to the editor of

Environmental uealth Pcrspectives,

The Toxicology Information Program has also devised two other
modes of diséeminating toxicology information to the scicntific
community: (1) TIRC performs literature searches in toxicology, on demand,
a partial cost recovery fec of $50 being charged for each search; (2)
the Toxicology Information Program operates an on-line, interactive
toxicology information retrieval service called TOXLINE, provided via
8 nationwide communications network, It gives users access on their
own terminals to citations, abstracts, keywords, and index terms for some
250,000 journal articles in toxicology and related fields from 1965 to

the present.
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CHEMICAL INFORMATION SYSTEMS AND CENTERS¥*

(1,2,3)**
SADTLER RESEARCH LABORATORIES, INC.
3316 Garden Street }
Philadelphia, Pennsylvania 19104
Tel: (215) 382-7800

Toxicology-Related Interests: Reference spectra for biochemicals (infrared
and ultraviolet), surface active agents (including detergents), pharma-
ceuticals (infrared and ultraviolet), monomers and polymers (including
adhesives), agricultural chemicals (infrared), and industrial solvents.

Holdings: Books.'periodicals. and reprints, primarily related to the
area of analytical chemistry; a large and up-to-date collection (80,000
entries) of infrared, ultraviolet, and nuclear magnetic resonance spectra.

Publications: Sadtler Standard Infrared, Ultra Violet, ATR, and Nuclear
Magnetic Resonance spectra, and DTA thermograms (available for sale on
microfilm, magnetic computer tapes, or in printed volumes).

AMERICAN CHEMICAL soc1eTy(':?)

Chemical Abstracts Service

The Ohio State University

2041 North College Road

Columbus, Ohio 43210

Tel: (614) 293-5022 Library 293-6356

Toxicology-ReIated Interests: Inorganic and organic chemicals; lethal dose
drug studies; food toxicology; pesticides; chemical hazardas and safety;
forensic analysis; venoms; antigens; toxicons; air and water pollution.

Holdings: The Chemical Abstracts Service library has about 12,000 chemiéal
and chemical engineering journals from 100 countries and patents issued by
25 countries, all regularly monitored in the preparation of Chemical Abstracts.

Publications: Chemical Abstracts; Basic Journal Abstracts; CA Condensates;
Chemical-Biological Activities; Polymer Science and Technology; Ring Index;
SOCMA Handbook of Commercial Organic Chemical Names; Steroid Conjugates.

* Refer to Table 2 in report; also Reference 4, page 59.

**Accessibility and cost code where this information 1is known:
1 = on-site public use of facilities; 2 = information services for a fee;
3 = answers to inquiries; 4 = {aformation services for free.

/



RADICAL SYSTEM

Professor Cyrus Levinthal
Columbia University
New York, New York 10025

The RADICAL System (Retrieval And DIsplay of ChemicALs) is an information
retrieval system specifically designed to handle data relating to chemical
compounds. It is designed to produce information similar to that contained
in the NIOSH Toxic Substance List, while allowing computer aided searches
for specific criterion or combinations of criteria. The system is designed
but is not fully operational.

EUROPEAN ENVIRONMENTAL CHEMICALS DATA AND INFORMATION SYSTEM (ECDIS)

Dr. Mitro Boni
Commigsion of the European Communities
Ispra (Varese) Italy

This system is intended to be a ''data bank on environmental chemicals",
generated through close relationship to existing information centers in

member states of the '"'Commission of the European Communities'. A pilot
program is in operation in Ispra, Italy, which employs Professor Levinthal's
(Columbia University - see RADICAL System) data base and a local retrieval
system with the acronym SIMAS. The file contains physical data, manufacturers,
toxicity data, and structure information on some 1500 chlorinated aromatic
compounds. The compounds were taken from the U.S. Tariff Comission and

CRC Handbook for Chemistry and Physics.

The goal of this pilot study is the development of a data base applicable
to the problems resulting from the large-scale production of synthetic
chemicals.

UNIVERSITY OF ROCHESTER (!»3:%4)

Department of Pharmacology

University of Rochester Medical Center
260 Crittenden Blvd.

Rochester, New York 14620

Tel: (716) 275-3141

Toxicology-Related Interests: Clinical toxicology; chemical accidentogenesis;
chemical ingredients of commercial products; toxicity of chemical ingredients;
toxicity rating of general formulations (sample formulas); prevention of

pediatric poisonings by study of mineral and vitamin deficiencies (possible-
cause of pica).
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Holdings: Over 50,000 cross-indexed documented tradename items filed by
tradename, chemical ingredients, use, and manufacturer; large collection
of related reference data; 10,000 reports; books, periodicals.

Publications: Clinical Toxicology of Commercial Products; monthly bulletins.

1,2,3)
NORTH CAROLINA STATE UNIVERSITY

Institute of Biological Sciences

School of Agriculture and Life Sciences
North Carolina State University

Box 5306

Raleigh, North Carolina 27607

Tel: (919) 755-2665

Toxicology-Related Interests: Molecular toxicology; basic biological
mechanism reactions in toxicology on a molecular level; biological signi-
ficance of pesticidal residues in soils, plants, and streams.

Holdings: The central North Carolina State University Library holds most
of the periodicals and books pertinent to this area of work.

Publications: Tobacco Abstracts; journal articles; annual report.

MIDWEST RESEARCH INSTITUTE (!»2+3)

425 Volker Boulevard
Kansas City, Missouri 64110
Tel: (816) 561-0202

Toxicology-Related Interests: Toxicities of chemicals, including pharmaceuticals,
cosmetics, food additives, and agricultural and industrial chemicals, toxic
effects on reproduction; teratogenicity; tumorigenicity and cocarcinogenicity;
interactions of chemicals; biochemical effects and mode of toxic action;

factors affecting toxicity; drug metabolizing enzymes; absorption; distribution,

excretion, and metabolism; pollution and pollution mechanisms; analytical
methods.

Holdings: 7000 books; 800 periodical titles; 8000 reports. The Institute
is situated adjacent to Linda Hall Library of Science and Technology, which

has 370,000 books and receives 11,000 serials and 250,000 reports published
in 36 languages.

Publications: Books, reports, bibliographies, periodicals, abetracts, indexes,
directories.
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(1,3,4)
NATIONAL LIBRARY OF MEDICINE

8600 Rockville Pike
Bethesda, Maryland 20014
Tel: (301) 656-4000

Toxicology-Related Interests: Drug-induced abnormalities; drug allergies;
drug reactions; poisoning; toxins, venoms; chemicals; drugs; analytical,
diagnostic, and therapeutic technics and equipment; medicine, biological
sciences; disease; general toxicology; pharmacology.

Holdings: Over 1,300,000 books, journals, theses, pamphlets, prints,
microfilmg, and other audiovisual materials. (The Library collects
material exhaustively in some 40 biomedical subject areas and, to a lesser
degree, in a number of related areas such as general chemistry, physics,
zoology, botany, psychology, and instrumentation.) The History of Medicine
collection numbers more than 60,000 volumes, including over 500 titles
published before 1501.

Publications: Index Medicus; Cumulated Index Medicus; Toxicity Biblio-
graphy; Medical Subject Headings; National Library of Medicine Current
Catalog; Bibliography of Medical Reviews; List of Journals Indexed in
Index Medicus,

BIOSCIENCES INFORMATION SERVICE OF BIOLOGICAL ABSTRACTS(Z)

2100 Arch Street
Philadelphia, Pennsylvania 19103
Tel: (215) 568-4016

Toxicology-Related Interests: Pharmacological toxicology; pharmacology;
industrial toxicology; veterinary toxicology; food reaidues, additives,

and preservatives; poisons in psychopathology; addiction; antidotes;
carcinogens; toxicity of chemotherapeutic and neoplastic agents; teratogens;
pesticides; environmental pollution; ecological poisons; mutegenic agents;
toxins of microbial origin; toxic effects of radiation; toxic diseases;
allergic responses.

Holdings: Journals, abstracts, magnetic tapes, microfilm, bibliographic
references.

Publications: Biological Abstracts; BioResearch Index; Abstracts of Mycology.



(1,2)
THE JOHN CRERAR LIBRARY

35 West 33d Street
Chicago, Illinois 60616
Tel: (312) 225-2526

Toxicology—Related Interests: All branches of science, including toxicology,
pharmacology, medicine, botany, chemistry, and nuclear science.

Holdings: Over one million volumes and pamphlets, and current subscriptions
to more than 13,000 periodicals and serial publications, devoted exclusively
to science, technology, and medicine. The Library has a complete collection
of reports from the U.S. Atomic Energy Commission and the National Aeronautics
and Space Administration, a partial collection of U.S. Department of Defense
unclassified reports, and selected reports of other U.S. Government agencies.

Publications: Leukemia Abstract; bibliographies; pamphlets describing the
Library's services.

ARGONNE NATIONAL LABORATORY(3)

Argonne Code Center

Argonne National Laboratory

9700 South Cass Avenue

Argonne, Illinois 60439

Tel: (312) 739-7711 Ext. 4365 or 4366

Toxicology~Related Interests: Computer programs for radiological safety
analysis (atmospheric diffusion, potential doses from radioactive fission
products). :

Holdings: 291 program packages and 120 ENEA (European Nuclear Energy

Agency) program packages containing source decks, object decks, sample
problems, and documentation and/or data libraries required to make the
program usable at another installation.

Publications: Compilations of program abstracts describing each computer
program currently available in the Center library (ANIL-7411); a collection
of bench-mark problems prepared by the Mathematica and Computation Division
of the American Nuclear Society (ANL-7416); bibliographies of relevant
computer programs.



BATTELLE MEMORIAL INSTITUTE (¢»3)

Pacific Northwest Laboratories
Post Office Box 999

Richland, Washington 99352
Tel: (509) 942-111 Ext. 3611

Toxicology-Related Interests: Anesthetics; carcinogens; aerosols; cigarettes;
virology; particles; radioactive chemicals; analytical methods; blood
abnormality; cancer; teratism; pollution; absorption; injection; inhalation;
emphysema.

Holdings: 25,000 books; 1000 periodicals; 50,000 reports.

BATTELLE MEMORIAL INSTITUTE(Z’B)

Columbus Laboratories
505 King Avenue
Columbus, Ohio 43201
Tel: (614) 299-3151

Toxicology-Related Interests: Biochemistry; biophysics; carcinogenesis;
chemistry; drug screening; endocrinology; immunology; microbiology; natural
products; pathology; pharmacology; toxicology; animal physiology; tissues
and tissue culture.

Holdings: 115,000 bound volumes; 3000 periodical titles; 50,000 reports.
The holdings include extensive collections of scientific and technical
literature of Eastern Europe and the U.S.S.R.

Publications: Science Policy Bulletin.

ATOMIC ENERGY COMMISSION(Z’J)

Divinion of Technical Information Fxtension
Pout Ofllce Box 62

Oak Ridge, Tennessee 37830

Tel: (615) 483-4352

Toxicology-Related Interests: Metabolism, physiology; and toxicology of
radioisotopes, actinide elements, and fission product elements.

Holdings: The master collection of AEC and AEC-contractor technical reports;
related reports from other U.S. Government agencies and their contractors;
reports from all countries actively engaged in atomic energy research and
development; English translations of atomic energy literature in foreign
languages; engineering drawings and specifications.
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Publications: Nuclear Science Abstracts; Technical Progress Reviews;
Abstracts of Limited Distribution Reports.

NUCLEAR SAFETY INFORMATION CENTER

~0Oak Ridge National Laboratory
Post Office Box Y

Oak Ridge, Tennessee 37830
Tel: (615) 483-8611 Ext. 7253

Toxicology-Related Interests: Radioactive chemicals; heavy tietals;
contamination by radioactivity; beryllium,

Holdings: Reference file, indexed in depth, of information in the above
areas; documents on nuclear safety, such as reactor safety analysis reports.

Publications: Nuclear Safety; bibliographies; state-of-the-art reports.

PESTICIDES INFORMATION CENTER

National Agricultural Library
U.S. Department of Agriculture
Beltsville, Maryland 20705
Tel: (202). 388-3434

Toxicology-Related Interestas: Pest control (biological, chemical, cultural,
ecological, mechanical, and integrated methods); pests (insects, nematodes,
parasites, weeds, etc.) affecting plants, animals, man, and natural resources.

Holdings: Computer-based data bank containing data from 20,000 periodical
articles for the period 1960~1966 and from 1100-1500 articles every two
weeks since January, 1967; International Tree Disease Register (INTREDIS)
on magnetic tape; Herbicides Data File on magnetic tape.

Publications: Pesticides Documentation Bulletin; special bibliographies.

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

Food and Drug Administration.

Office of Product Safety

Division of Hazardous Substances, Household Substances Data File
Room 5844, FB-8 ' '
Washington, D.C. 20204

Tel: (202) 963-5571

Toxicology-Related Interests: Toxicology of primary chemical substances
which may be potentially hazardous.
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Holdings: Several thousand laboratory reports, 5000 to 8000 books and
journals, 500 research and/or development reports, 400 clinical reports.

THE SOAP AND DETERGENT assocIATION (!»3:%)

485 Madison Avenue
New York, New York 10022
Tel: (212) 751-6080

Toxicology-Related Interests: Detergents; soaps; glycerine; fatty acids;
water pollution (product residues); household chemicals; cleaning agents;
surface~active agents. '

Holdings: Books, journals, abstract literature, bibliographies, pamphlets,
clippings, research data.

Publications: Diviéion newsletters; Water in the News; Scientific and
Technical Reports.

AMERICAN PETROLEUM INSTITUTE (!»3+%)

Time-Life Building

1271 Avenue of the Americas

New York, New York 10020

Tel: (212) 586-4200 Ext. 288 (Library)

Toxicology-Related Interests: Aromatic petroleum naphtha; benzene; butadiene;
copper naphthenate; crude oil; cyclohexane; gasoline; kerosene; naphthalene;
naphthenic acids; styrene; sulfur dioxide; sulfuric acid; toluene; xylene.

Holdings: The Institute's main library, located at the New York office, has
about 3500 books, 14,000 bound journals, 15,000 reports, 300 bound API
publications, and various pamphlets and papers.

Publications: Toxicological Reviews; Proceedings of API; Drilling and
Production Practice; API Abstracts of Refining Patents and API Abstracts

of Refining Literature; Index of Papers Sponsored by Division of Production;
Petroleum Facts and Figures; Weekly Statistical Bulletin; Annual Statistical
Review. ' : :
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INDUSTRIAL HYGIBNE FOUNDATION OF AMERICA, INC.(z)

" 5231 Centre Avenue
Pittsburgh, Pennsylvania 15232
Tel: (412) 687-2100

Toxicology-Related Interests: The health consef¥vation of all occuﬁational
employees and improvement of work environment. Development of health-
conservation programs in ifidustry. Environmental health research.

Holdings: 130 journal titles, 2000 books, 40,000 abstracts in Industrial
Hygiens Digest.

Publicationa: Publishes Industrial Hygiehe Digiést and Index, Transactions
of the IHF Annual Meéetings, annual reports, books, publication lists,
.technical bulletinb.

. 1,2,3
TOBACCO LITERATURE snnvxcz( »253)

205 D. H. Hill Library

North Carolina State University
Raleigh, North Carolina 27607
Tel: (919) 755-2836 or 755~2837

Toxicology-Related Interests: Tobacco, including chemical and physical
properties, diseaseés (general, bacterial, flowering plants, fungus, nematodes,
virus), insects, physiology, and biochemistry.

Holdings: 31,000 abstracts; 248 reprints. The Tobacco Literature Service
uses the collectictis of the D. H. Hill Library at the University, which has
426,375 volumes, 1,520 maps, 205,185 microprints and microcards, 45,171
microfiche, 3,683 m&qfofilm reels, 10,300 pamphlets and newspaper: clippinge,
29,640 bound and 400,000 unbound Federal and State documents, and 16,000
periodical titles.

Publications: Tobacco Abstracte; Tobacco Reprints Series.

NATIONAL CENTER FOR CHRONIC DISEASE controL(1+3

National Clearinghouse for Smoking and Health
Parklawn Building, Ro6m 1l-A-45

5600 Fishers Lane

Rockville, Maryland 20852

Tel: (301) 443-1374

Toxicology-Related Interests: Biomedical evidence linking smoking (tobacco)

to health, including published and unpublished items and information on
research in progress.
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Holdings: Over 12,000 itema; including booke, articles, unpublished papers,
etc. (collection centers on the period from the late 1950's to date).

Publications: Smoking and Health Bibliographical Bulletin; Smoking and
Health Bibliography; Directqr of Ongoing Research in Smoking and Health;
Health Consequences of Smoking, a Public Health Service Review; various
brochures, films, filmstrips, etc.

(3,4)
ARMY MUNITIONS COMMAND

Research Laboratories

Industry Liaison Office
Toxicological Information Center
Edgewood Arsenal, Maryland 21010
Tel: (301) 671—2503

Toxicology-Related Interests: Toxicology; biochemistry; pharmacology;
physiology.

Holdings: 300,000 reference-abstract cards and about 100 brochures on chemical
compounds.

Publications: Reports, critical reviews.

NEW YORK ACADEMY OF seprcng (1022

Two East 103d Street
New York, New York 10029
Tel: (212) 876-8200

Toxicology-Related Interests: Drugs; drug habituation; narcotics; legal
medicine; legal chemistry; industrial medicine; allergy; insecticides;
pathology.

Holdings: 380,000 bound monographs and journals; 200,000 pamphlets and
other items, including Government documents, portraits, and manuscripta.

Publications: Bulletin of the New York Academy of Madicine; History of
Medicine Series; descriptive brochures of the library; accessions list.
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NATIONAL CLEARINGHOUSE FOR POISON CONTROL CENTERS(Q)

Crystal Plaza #5

2211 Jefferson Davis Highway
Arlington, Virginia 20204
Tel: (703) 557-2226

Toxicology-Related Interests: Poisoning from household products end drugs
or medicines; antidotes and recommended treatment; ingredients of drugs and
hazardous household products.

Holdings: Thousands of poison reports. Data on antidotes and ingredients
of new products are supplied by more than 200 manufacturers of drugs and
household products,

Publications: Bulletin of the National Clearinghouse for Poison Control
~ Centers; Director of Poison Control Centers.

PHARMACEUTICAL INFORMATION SERVICE(B’A)

Philadelphia College of Pharmacy and Science

43d Street and Kingsessing Avenue

Philadelphia, Penngylvania 19104

Tel: (215) 386-5800

Toxicology-Related Interests: Toxicity and adverse effects of drugs;
poisonous plants; pharmaceutical, pharmacological, and clinical aspects of

drugs; foreign drug products and their U.S. equivalents.

Holdings: 15,000-~card index listing information about drugs.

PHARMACO-MEDICAL DOCUMENTATION(Z’B)
Post Office Box 401

Chatham, New Jersey 07928
Tel: (201) 635~9582 or 635-9644

Toxicology-Related Interests: Drugs; pesticides; all biologically-active
compounds and substances.

Holdings: Books, periodicals, reports.

Publications: Unlisted Drugs; Unlisted Drugs an Cards; indexes, biblio-
graphies, reports, critical reviews.
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INTERNATIONAL ASSOCIATION OF WATER POLLUTION RESEARCH(2’3)

c¢/o Mr. Robert Canham

Secretary, U.S. National Committee IAWPR
3900 Wisconsin Avenue, N.W.

"~ Washington, D.C. 20016

Toxicology-Related Interests: Wdter pollution research; acuté and chronic
effects of water pollution on aquatic biota:

Publications: Water Research; Proceedings of Intefnatiocnal Conference on
Water Pollution Research.

NATIONAL ACADEMY rasczznczs - NATIONAL ACABEMY OF ENGINEERING - NATIONAL
RESEARCH COUNCIL

Advisory Center on Toxicology '

Division of Chemistry and Chemical Tachnology
National Research Council

2101 Constitution Avenue, N.W.

Washirgton, D.C. 20418

Tel: (202) 961-1380

Toxicology-Related Intérests: Géhéral toxicology; toxicology of commercial
products; toxicology of pollutants,

Holdings: Vhrioue data from goverumuhtal, industital; dnd academic sources;
books, periodicals, reports.

~Publicatiofist Reports.

WORLD LIFE RESEARCH INSTITUTE %’

International Biotoxicological Center
23000 Grand Terrace Road

Colton, California 92324

Tel: (714) 825-4773 or 7830077

Toxicology-Related Interests: Marine biotoxicology phytotoxicoibgy;
venomous reptiles, amphibians, and atrthropods.

Holdings: Extensive collection on biotoxicology, including data from
ancient civilizations and in all major languages of the world; extensive
files of unpublished documents covering such areas as China, tropical
South America, and tropical Africa.

Publications: Poisonous and Venomous Matrifie Animals of the World; biblio-
graphies, books, reviews.
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INSTITUTE FOR SCIENTIFIC INFORMATION(Z)'

325 Chestnut Street
Philadelphia, Pennsylvania 19106
Tel: (215) 923-3300

Toxicology-Related Interests: Worldwide scientific and technical literature,
including biological, medical, and agricultural sciences; chemistry; pharma-
cology; and nuclear physics. '

Holdings: 250 journals plus a large basic reference collection. The Institute's
combined services annually cover some 400,000 current items published in
over 3000 source journals.

Publications: Current Contents Life Sciences; Current Contents Physical
Sciences; Current Contents Chemical Sciences; Current Contents Education;
Current Contents Behavioral, Social, and Management Sciences; Index Chemicus;
Encyclopedia Chimica Internationalis; Permuterm Subject Index; Science
Citation Index; International Directory of Research and Development
Scientists; reports, articles, state-of-the-art reviews.
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MANAGEMENT SUMMARY FROM CPEHS STUDY*

Implicit in the charge to EHS to establish a better understanding of the ecological
system through consolidation of existing knowledge and the acquisition of new knowledge
is its R&D function. This particular study is addressed to the concepts embodied in the
development and implementation of a comprehensive R&D and program planning capabil -
ity for EHS. Because the mission of EHS represents a new approach to improving man's
environment, i.e., considering man and his total ecosystem, a comprehensive system
for planning and action must evolve over a period of several years rather than be imple-
mented immediately. The multidisciplinary and multiechelon nature of environmental
programs also influences the rate at which comprehensive planning and action can be
achieved. In this study the kinds of components needed were identified and means for
their implementation are recommended. :

Since man is continuously subjected to stresses from many sources in his environ-
ment, it is convenient to plan in terms of environmental stressors. The environmental
stressor is that chemical compound or element, biological agent, or physical, social,
or psychological condition, reduced to its simplest terms, that has a resultant effect
upon man. Within the man-total environment concept, the source(s) of the stressor, the
path(s) through which it is transported, the receptor(s) of the stressor, and the ultimate
effect(s) upon man must be considered. The chain from source to effect is termed the
pollution chain and the source-transport path-receptor portion of it will be referred to
as the subenvironment. While actions can be taken to treat the effects of stressors, the
solution to environmental problems and the improvement of the quality of man's environ-
ment lies at the stressor base. Removal of the cause of an environmental health prob-
lem requires elimination or control of a stressor which may transcend many compart-
ments in the environment. '

Problem identification from the perspective of environmental stressors is the first
important function that EHS must perform in its R&D planning cycle. Once the problems
have been identified, some order of priority must be adopted for their detailed examina-
tion and solution. Intuitively, those problems that have the greatest impact upon man
within the broad EHS mission should receive primary attention. In practice, this in-
volves the application of a value system that includes health, bioenvironmental, and non-
health factors. Given the rank ordering of problems, it is then necessary for EHS to
develop plans to solve these problems which most effectively use the funds available.
This encompasses the ability of EHS and its components to state the objectives and plan-
ning assumptions pertaining to each of the problems, to list and evaluate alternative
means to accomplish the objectives, and to select an optimum mix of alternatives to
form an action progran.

*Morrison, D. L., et al., "Technical, Intelligence, and Project information System
for the Environmental Health Service', Vol. 1-V, HEW Contract CPS 69-005 (1970).



F=2

No single method for planning and priority setting was found to be totally applicable
to the mix of complex problems encountered by EHS. Rather, the current categorical
planning activities should serve as the foundation for the development of an integrated
planning system based upon quantitative assessments of the impact of technology upon
man and his environment. Full implementation of the integrated planning system will
require the availability of comprehensive mathematical models to make the assessments’
and the development of selection or decision criteria ba.sed -upon the quality of life. A
hierarchical modeling approach has been outlined in this study which can take full
advantage of submodels developed as a part of on-going research programs of EHS.
Although there appears to be a consensus of the attributes of the quality of life, there is
presently no good measurement of some of these indicators and no acceptable means to
intercompare health, nonhealth, economic, and ecologic impacts. Efforts to develop a
value system and metrics for it are required. Until these are available, judgment must
be used on the comparability of values in the planning ‘procesg.

The concept of urgency as a means to establish priorities within the environmental
health field was examined. For a given stressor or stressor-subenvironment combina-
tion, the urgency to act consists of the number of people affected, the severity of the

_effect, and the rate of change of each of these quantities with time. Where data on these
quantities are not readily available, a simpler index based upon the number of people
affected and the severity of the effect may be used as a cursory estimate of priority.

Improvements to categorical pianning within EHS can be made through the applica-
tion of explicit. methods to evaluate projects. The objectives of EHS should be decom-
posed into a hierarchy of successively more specific objectives to which specific pro-
jects can be related. Each alternative can then be evaluated with respect to the
objective, cost, and other external restraints, and a quantitative performance measure
can be assigned to the project. The ultimate goal is to achieve a planning system that
minimizes strictly subjective inputs and provides quantitative measures of performance
of listed alternatives to the decision maker.

A well-organized information base is essential to supply inputs to the planning
process. Existing EHS information resources, including the monitoring and surveil-
lanc ¢ activities, were investigated. A survey was conducted of the documentation sys-
terns and libraries to determine their operational characteristics as related to an infor-
mation network.

The results of this survey, including a limited number of external information re-
scurces, are contained in a separate volume entitled '""Directory of Information Sources
for the Environmental Health Service''.

Additional data were obtamed through limited personal and telephone interviews
at all levels of EHS and its Administrations and through study of EHS documentation.
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On the basis of the study, the establishment of an Environmental Health Informa-
tion Network (EHIN) has been structured, incorporating the existing information and data
' .sources, and also new resources such as the Information Resource Identification Sys-
tem (IRIS) and the Project Information Retrieval System (PIRS).

In structuring the proposed EHIN, it is recognized that other agencies of the
Federal Government have established information and data bases which relate to EHS
responsibilitics. Mechanisms for interfacing and utilizing these resources are sug-
gested. Further, it is recognized that an operational EHIN, structured as a result of
this study, may not be immediately achievable. Rather, EHIN represents a concept
which EHS should build toward as it is able in order to assnst in constantly strengthening
its role in protecting man 8 environment.

Very little analytical response (e.g., state-of-the-art reports, technical compila-
tions, data or design handbooks, and direct answers to technical inquiry) can be ex-
pected from the present information resources, both within EHS and outside EHS. EHS
should establish Centers of Technical Competence (Information Analysis Centers) for
various high-priority threat areas in order to provide the needed analytical capability.
In addition, there is a lack of accurate, documented information relative to the identifi-
cation of sensitive population groups, to the determination of the number of people cur-
rently and potentially affected by a stressor, and to the nature and severity of the effect.
This represents an information gap which should be filled on a selective basis. Ac-
cepted thesaurus building rules should be enforced in all EHS information activities in
order to establish some compatibility of the various thesauri in terms of cross-
reference techniques and similar devices. Growth of special-purpose information sys-
tems, however, should not be stifled by the creation of a unified vocabulary.

Necessary information resources and capabilities for effective analysis and eval-
uation of threats are so great in magnitude and variety that they cannot be concentrated
within any single agency. To cope effectively with the complexities of today's environ-
mental problems, a wide variety of information resources should be utilized. Various
. facilities probably can justify, and should have, a stand-alone computer capability in
addition to access to the central computer facility, primarily for data processing and

research purposes. However, with regard to information systems, every effort
" should be made to strive for compatibility of operations. The computer facility provided
for EHS administrative operations, including information storage and retrieval opera-
tions, should equal or exceed the capability of the equipment currently employed by the
central computer facility, if that facility cannot be made available to EHS.

—~——~——
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The specific elements of the management-assistance system recommended to pro-
vide support to the R&D and program planning functions and to provide scientific, tech-
nical, intelligence, and project information are:

(1) Overview Environmental Health Planning (OEHP)
(2) Inpact Assessment

(3) Threat Identification and Evaluation

(4) Environmental Health Information Network.

The objective of the overview environmental health planning function is to provide
coordinated and comprehensive planning in the man-centered ecosystem. OEHP repre-
sents a series of steps undertaken at the Service level with the assistance and support
of the components of EHS and outside contractors. The activities to be performed as a
part of OEHP are to develop problem statements, obtain stressor matrix input, estab-
lish decision criteria, construct a relevancy matrix, establish weights of decision cri-
teria, obtain a rank ordering of problems, and determine problem assignments. The
final plan is to be reviewed by EHS and the program selection is to be made. A high
rate of professional staff effort is required to launch OEHP and would involve 15 people
the first year and 17 the second. The level of effort by professionals the third and
fourth years are 8 and 6 man-years per year, respectively. The program should con-
tinue at 6 man-years per year effort. This activity could be conducted entirely within
EHS, entirely by outside contractors, or by a combination of EHS staff and contractors.
After the third year, the sole use of EHS staff is recommended. '

Assessment of the impact of technology upon ‘man ‘and his environment is important
to provide EHS management evaluations upon which policies can be established, planning
can be performed, and actions can be implemented. The impact-assessment function
would include the collection and development of mathematical models, the analysis of
interactions between stressors, and the assessment of the impact of a stressor or com-
bination of stressors on man and various sectors of his environment. If the assessment
function is to be limited to EHS needs only, a minimum level of effort by senior profes-
sional staff of 3-1/2 man-years per year is recommended. Approximately | man-year
per year of computer programming support is aleo required. This activity could be
performed within EHS. However, since the level of effort to meet the demands for K
assessments fluctuates, contract support would be recommended. The assessment
function could also be broadened to serve other elements of government and industry.
A Center of Technical Competence for Assessment Technology could be established.
Since its mission would be broader, a larger staff would be required and would include
4-1/2 to 5 senior professionals, 2 junior professionals, 2 computer programmers, and ‘
secretarial support. Operation of the center by a contractor is recommended to accom-
modate fluctuating work loads efficiently.
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The third component of the management-assistance system would be directed at
the identification and evaluation of potential threats to man and his environment through
intensification or extension of current use patterns of products and services or through
- the introduction of new chernical, biological, or physical stressors into the environment.
The threat-identification function could be performed by a small group of individuals
representing physical, chemical, and biological disciplines. Trends or patterns in
“industrial, urban, occupational, domestic, and recreational areas would be examined to
determine whether potential threats existed. If potential threats were identified, detailed
evaluations would be made. This latter function could be combined with the previous
function for the evaluation phave. The minimum level of effort that would be required
on a continuing basis for the threat-identification aspects would be 3 to 5 man-years per
year, assuming that EHIN were operational. This identification function could be per-
formed within EHS, but complementary assistance by outside contractors or consultants
who may be more closely attuned to trends in the areas noted would be desirable.

A The following recommendations are made for the establishment of an Environ-
mental Health Information Network (EHIN):

(a) The network should be a coordinated network consisting of a Project
Information Retrieval System (PIRS), a Monitoring, Surveillance,
and Intelligence Information System (MSIIS), and a Scientific and
Technical Information System (STIS), supplemented by an Information
Resources Identification System (IRIS). .

(1) PIRS should be a centralized system, operating within EHS. The
early establishment of PIRS is urged and should include:

a. Inventory all current and past internal projects.
b. Inventory all current and past external contracts and grants.

c. Inventor-'y all results (reports) produced to date, both inter-
nally and by contract and grant. For all future projects, at
least one copy of cach report should be sent to this facility.

d. Organize the above in such a manner as to make them both
accessible and useful to the entire EHS community including
EHS management, EHS operational levels, and EHS
contractors.

(2) IRIS should be a relatively small operation, maintaining an inven-
tory of information resources and providing switching and referral
service both for the use of the entire staff and for referral of other
agencies desiring information to the proper portion of the EHIN

network. Implementation of IRIS should begin 49 soon as practicable.
/

/

;‘
/
{
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(3) MSIIS and STIS should each remain a federation of centers in a
coordinated network structure. Each center or activity should
report to the highest authority consistent with its mission, scope,
and user audience. : '

(b) Within the EHS headquarters element, a Director of EHIN should be
appointed to represent and to coordinate the interests of the network,
not only at the EHS level, but also in interagency and other Federal
activities. )

(¢) The Director of EHIN should be assisted by an Advisory Council com-
posed of the coordinating managers of PIRS, MSIIS, and STIS plus five
represcntatives from the operating levels. The Advisory Council would
assure the vitality of the network, determine network requirements for
equipment, and recommend establishment, consolidation, or disestab-
lishment of activities within the network.

(d' 'The Director of EHIN and his Advisory Council should investigate the
extent to which information resources dealing with program assistance,
training, and demonstration and testing should be established and incor-
porated into the network.

Structuring of an environmental thesaurus oriented to the needs of EHS
should begin. It is strongly urged that the thesaurus be based upon actual
content of projects and reports (and eventually S&T literature), rather
than be constructed by a conference of experts. While the latter is

. possible, it is expensive and may result in generalized decisions which

" may or may not be of practical value in actual practice. Further, it is
almost certain that many vocabulary terms of real value to the user S&T
community will be missed by such a conference and will need to be inte-
grated at later stages. )

Two model case studies were undertaken for the environmental stressors lead and
. persis Tent pesticides to investigate and develop the operational plan and staffing table
demerpbed above. The effectivencss of the system was tested by the case studies, and
areas of improvement were detected. Examples of the type of information on environ-
mental stressors that are currently available were provided and the R&D efforts needed.
to ebtain additional data to eliminate or control the hazards from lead in the environment
were oxplored in a preliminary manner. By selecting a specific stressor for study,
mathematical modeling, priority rating, and the environmental stressor matrix concepts
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which were evolved as a part of the overall management-assistance system could be dem-
onstrated and evaluated. Both model case studies also represented a comprehensive re
view of the environmental aspects of the stressors. The salient features of the two
model case studies are described below. |

.Lead usually occurs as either sulfide ores (galena, PbS) or oxide or carbonate
ores (anglesite, PbSO4, and cerussite, PbCO3). Minerals of iron, zinc, silver, cop-
per, gold, cadmium, antimony, arsenic, bismuth, and others may be associated, in
" varying proportions, in lead ore deposits. The average grade of lead ores mined con-
tains between 3.0 and 8. 0 percent lead. Mining, smelting and refining, secondary
recovery, and imports are the four main sources of lead in this country. In 1969,
mine production of recoverable lead was approximately 500, 000 (short tons), with
Missouri accounting for 350, 000 tons and Idaho 65,000 tons. Mine production in the
U. S. during the last ten (10) years has exceeded 250,000 tons annually. The 1969 U. S.
supply from mining, primary refining, secondary smelters, and recovery from copper-
based scrap amounted to about 1,540, 000 tons. During the last decade, the U. S. supply
annually has been near or beyond 1,000,000 tons. Extending this rationale to the do-
mdéstic lead consumption of primary, secondary, imports, and lead in lead ore entering
directly into the manufacture of lead pigment and salts, a figure of 1,333, 000 tons is
obtained for 1969. These figures suggest that even though only a small percentage of
lead may enter the environment from the production and consumption cycle, a certain
background level of lead would bg expected.

An examination of the use pattern for 1969 and the immediate years preceding in-
dicates how lead is added to the environment. Although there have been fluctuations in
quantities in the use categories reported, no major changes in the categories themselves
have been reported during the last decade. That is, the major uses of lead during 1969
continued to be (in decreasing order) in the production of storage batteries and acces-
sories, gasoline antiknock additives (mostly tetraethyllead), red lead and litharge pig-
ments, ammunition, solder, cable covering, and calking lead. An inspection of the
materials requirements and manufacturing processes for the lead-acid storage bat-
teries, e.g., preparation of pasted plates, preparation and assembly of grids, and
particle size distribution and grinding of lead oxides revealed cases of lead intoxication
in 66 battery-based industries in Pennsylvania. The use of old battery cases for fuel

_ and the resulting lead- containing ash also were identified as environmental hazards of
air and soil. '

Examination .f the use pattern of leaded gasoline additives tetraethyllead (TEL)
and lasser amounts of tetramethyllead (TML) indicated that leaded fuels continue to be
a major source of environmental lead, Each gallon of today's gasoline contains on the
average of 2 to 3 grams of lead (maximum of 4 grams), which adds up to approximately
540 million pounds of lead consumed, according to gasoline{sales. An estimated two-
thirds of the lead exits through the exhaust, and about half ¢f the exhausted lead be-
comes airborne, that is, each year about 180 million pounds of lead swirls into the at-
mosphere. Analysis of atmospheric precipitation samples fof lead and other metals
collected by a nationwide network of 32 stations throughéut the U. S. indicated
that the cancentration of lead in precipitation correlatedjwith the amount
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‘of gasoline consumed in the area in which the sample was collected. The above two in-
vestigations suggest that leaded gasolines contribute notably to the environmental (soil
and water) burden. Red lead and litharge-based paints were identified as an environ- -
mental hazard during shipscrapping because of the high temperatures involved in burn,i'hg
off (volatilizing) the spent paint. _ , o

Further exploration of the lead-pigment use pattern brought to light the ban on the
use of lead pigments in indoor paints. More important, however, it revealed the many
instances of pediatric plumbism (pica) in substandard housing areas of our eaatern cit-

ies, e.g., New York, Baltimore, Cleveland, and Chicago. Factors such as the elimina- .-

tion of lead paint from walls, continuous educatlon and enforcement activities of the city.
health department, efforts of local pediatric services, establishment of comprehenslve
health care clinics for children in the susceptlble age living in high risk areas, family
planning, and an improved social climate have resulted in a drop of almost 50 .percent
(286 to 141) in pediatric plumbism in Baltimore during two consecutwe 3-year perlods
(1964 to 1966, and 1966 to 1969).

As ChlSOlm points out, these corrective measures deserve attentxon when it is
realized that total treatment costs for an institutionalized child suffermg from severe
permanent brain damage may cost approximately $250v000 during a 60-year. period.

An examination of the methods of obtaining lead and the dweree uses of le.a.d sug—
ge sted that the effects of lead on man may be exercised through contact, mhalatxon, and
ingestion. In order to determine stressor —® source —® transport —° path —*
effect (on man) relationship, an environmental stressor matrix was formulated for lead.
The stressor matrix approach appears ‘sufficiently flexible to collect and display infor-
mation to define the effects that any stressor may exercise, since it permits upecnﬁca—'
tion of the medium, the compartment, the portal of entry, target site of action, conse-
quences, and control. :

“Lead is very slowly absorbed from environmental sources, e.g., soil, water, '
food, and air, but the gradual accumulation of the element in the body is the basis for
progressive toxicity. It was formexly believed that considerable amounts of lead could
gain access to the body percutaneously, but this has been refuted; instead, .inhalation
and ingestion are the two main routes of entry. The average man ingests about 5 mg/yr
from drinking water, 100 mg/yr from his diet, and about 15 mg/yr through respiration.
Generally, health authorities agrege that lead concentration in respired air should be be-
low 150 pg/m3 and tetraethyllead (TEL) should be below 50 ug/m->. Concentration of
lead in ambient air may vary from approximately 0.0l /Jg/m3 to 50 /.lg/m3 (the latter in
air along heavily traveled highways).

Although the principal site of lead in the body is the skeleton, many other soft
‘tissues, e.g., brain, lung, heart, liver, kidney, spleen, and muscle have been found to
contain 20 to 120 g of lead/ 100 g fresh tisaue. Teeth are confirmed to have a higher
concentration uf lead than any of the bonen, and tha average lead concentration increasca
with age, c.g., <10 yearw ca 17 jp/g of ash and 50 1o 60 yoarn ca 116 ug/g of ash, . Bload
- has shown the following lead distribution: erythrocytes 24 ug/100 g, and plasma. .
1.5 ug/100 g. Blood-lead levels approaching 50 ug/100 g of blood warrant.therapy in
order to avoid the central nervous system CNS syndrome of adult or pediatric plumbism.
Lead is normally found in hair in higher concentrations (on a weight-per-weight basis)
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than in any other tissue. The determination of lead in scalp hair'is a valuable aid in

diagnosing chironic or mild intoxication, using atomic absorption spectroacopy. In the

distribution of lead in fetal tissues, lead seems to pass from the rmother through the .

placenta to the fetus at the expense of blood. , i
The average individual is in lead balance, and the body burden of lead is established

early in life and does not change appreciably’through the life span. Feces and urine

. .excretions, pecrspiration, and miscellaneous processes, .in decreasing order, help to

maintain balance. Lead is primarily excreted by the bowel as unabsorbed lead (90 pers

_cent), with urinary excretion being about 10 percent of the amount ingested. The

" amount of lead in the feces is practically equivalent to that obtained through food and

lead intake, plus the unresolved portion secreted into the alimentary tract in the b111ary,

digestive, and mucous secretions.

Both°acute and chronic lead poisoning have been recognized in children and adults.
Acute intoxication results from the ingestion of metallic lead, soluble lead compounds,
and lipophylic compounds (TML and TEL). Symptoms include leg cramps, muscle
weakness, coma, impairment of renal function, depression, and death. A syndrome
identical’with chronic intoxication may develop if sufficient lead is retained after acute
plumbism. Chronic intoxication consists of three types: gastrointestinal or abdominal,
neuromuscular, and the central nervous system (CNS) syndrome. These may occur
separately or in combination. The neuromuscular and CNS syndromes result from in-
tense exposure to lead, whereas the abdominal syndrome tends to result from a slow
and insidious developing intoxication. The CNS syndrome has been termed lead enceph-
alopathy and is the most serious manifestation of lead poisoning in children. Blood-lead
levels above 50 ug/ 100 g of blood and a lead concentration in hair of 42 to 975 ug/g sug-
gestbhronic plumbism. It occurs rarely in adults and then only following massive ex-
~ posure to lead fumes or TEL.

Interference by lead in the biosynthetic pathway for the formation of heme may re-
sult in encephalopathy. Diagnostic techniques for lead intoxication in children include
urinary coproporphyrin, serum delta-aminolevulinic acid, lead in hair, whole blood,
X-rays of bone, and urinalysis. Combinations of 2, 3-dimercaptopropanol (BAL),
ethylenediaminetetracetic acid (EDTA), and edathamil calcium disodium are recom-
mended for treatment of childhood plumbism. - Plumbism in adults generally can be de-
tected by blood and urine analyses, determination of delta-aminolevulinic acid (ALA),
and urinary coproporphyrin assay. Blood-lead values above 80 ug/100 ml and urinary
lead values above 20 ug/100 ml are indicative of active plumbism and require immediate’
therapy. Adult plumbism, which results primarily from inorganic and TEL intoxica-

‘tion, is treated with EDTA-type chelating agents or penicillinamine.

An appraisal was made of the costs associated with acute lead pcnsomng of children
to determine whether the effects on an environmental stressor upon man could be trans-
lated into pecuniary values. Cost estimates were developed for long-term treatment of
patientn ruffering brain daniage as childven from lead poisoning. The lifetime coats for
care and treatment were estimated to be $200, 000 to $250, 000 for each individual and
the annual incidence of children suffering permanent brain damage in the U. S. was es-
timated at 1,900. Translation of effects of environmental stressors into monetary units
appears feasible for stressors such as lead if there are acute exposures. No satis-
factory method of handling costs associated with chronic exposures was found in thm
hmxted study.
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| A mathematical model was developed to represent the environmental transport
‘of the stressor lead from several sources with the subsequent intake of lead by man,
In particular, the submodels for airborne transport of lead and the lead in the body were
developed. The model developed for the airborne transport of lead is uged to calculate
the airborne concentrations of lead in the atmosphere due to emissions of lead from
several sources. The predicted output is for an average steady-state airborne lead con-
centration, as the model was not developed to predict time-varying airborne lead
concentrations. :

The submodel, which represents the flow of lead into, within, and out of an in-
dividual, was developed in order to predict the distribution and quantity of lead in several _
body organs. Since measurement of the blood-lead level of an individual is a clinical
method of investigating the effect of lead on an individual, the blood-lead levels due to
several modes of intake of lead, including inhalation of various concentrations of air-
borne lead and ingestion of normal and above normal amounts of lead, were calculated.

The lead model study indicates that environmental sources of lead constitute a
major source of lead intake, and lead in the ambient air may not contribute materially
to the body burden of lead. Considerable information concerning the toxicology of
pediatric and adult plumbism was appraised. The biochemical, clinical, metabolic,
diagnostic, and therapeutic parameters of plumbism have been discussed.

In this model case study, the stressor lead was investigated specifically. The
relative importance of lead compared with other stressors was not evaluated. Thus,
the following recommendations are made to implement environmental health criteria
concerning lead, based only upon this model case study for lead without the relative
importance of lead to other stressors being determined at this time: 4

(1) Conduct research to determine the chronic effects of lead in the
atmosphere on health. To date, definitive information on the effects
of airborne lead on health has not been obtained. -

(2) Lead overexposure can change certain biochemical functions, but
techniques have not been developed to employ these changes for
biological monitoring. For example, further studies on ALA
metabolism could lead to the development of a technique for detect~
ing subtle biochemical changes caused by intake of lead either by
inhalation or ingestion. This ALA screening should be developed so

-that elevated ALA levels would indicate recent intake of higher than
normal quantities of lead.

(3) Research should be conducted to develop more effective therapeutic
agents for plumbism, as some chelating agents may produce more
harmful effects than the stressor itself. This is extremely important
in pica therapy and massive overdoses of lead in industry.

(4) Reexamine the effect of shifting technology in the utilization of lead,
e.g., the large-acale uae of lead storage batteriea in electric cara.
Conceitvably, this conld lsad to a reduction in the environmental bur-
den of lead from gasoline additives. The advantages and disadvantages
of this shift should be explored from an environmental health point of
view and second-order or higher-order factors should be evaluated.



F-11

(5) Synergistic effects. Before the environmental character of lead can be
finalized, there is need to determine possible synergistic effects of
. other stressors. For example, oxides of sulfur, nitrogen, and metals
that comprise the environmental burden need to be investigated.

The severity of the health and associated economic effects from the ingestion of
lead-based paints by children having pica has been recognized. Several large cities
have screening programs under way to detect high levels of lead in children. In addition

" to the several recommendations pertaining to research programs for the stressor lead,

the elimination of ingestion of lead by ghetto children having pica is highly desirable,

.. as this mode of intake was shown by the preliminary lead model to yield body-lead
‘concentrations as compared with other modes of intake. Programs should be initiated

to locate and remove lead-based paints from ghetto houses and screen all children who
may be expected to have elevated lead body burdens.

The preliminary mathematical model developed for this model test case for the
stressor lead can be used to quantitatively investigate some of the previous recommenda-
tions and as a tool for R&D planning. The model should eventually be developed into a
more comprehensive detailed model which will require better data than are available at
the present time. Some of these data are:

(a) Chemical forms of lead inhaled and ingested
(b) Assimilation of lead upon entering the body
(¢) Elimination rates by body organs

(d) Particle size distribution of inhaled lead

(e) Emission rates of lead sources

"+ (f) Meteorological data, specificaily in mining, reclamation, and
manufacturing areas.

Because of numerous technical difficulties, DDT was found to be the most reason-
able model compound for study. This decision was dictated primarily because of paucity
of data regarding environmental effects of other classes of pesticides. DDT is useful
because it has been in widespread use longer than any other material and has demon-
strated a wide interaction with all of the potential transport pathways for man-made
chémicals in the environment. Because it was necessary to restrict the study to DDT,
one major conclusion is obvious: sufficient information is not now available about the

‘quantitative mechanisms of redistribution of pesticides in the environment. Specifically,

. major deficiencies exist in the aerial transport and uptake of pesticides by man, the:

environmental reservoirs of pesticide storage, the chronic effects of pesticides upon
man and wildlife (from the molecular view rather than simply mortality estimates), and
the ultimate fate of pesticides.

In the pesticide study it was useful to divide human exposures into two major
pathways. The first, the direct pathway, deals with the direct uptake from primary
sources of peaticide releane.  Primary sourcesn wore manufacture and application,

~Human exporure was by inhalation,  Dermal uptake and ingestion are secondary fea-

tures. Accidental poisonings remaincd about the same even though the frequency of
application and the acute toxicity of the new pesticides has increased. These trends
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suggest that a very credible job of education is being done at the induotrial level. Since
most of the victims of death from accidental poisoning were children, further reductions
could be made by reduction of the total toxicant contents of the home package to below
the child lethal dose, where possible, and elimination of thogse chemicals that cannot be
used within the safety margin (e. g., substitution of carbemates and pyrethrians for
organophosphate insecticides). Prescription and dispensing pesticidec by trained pro-
fessionals would also reduce accidental deaths. Aerial application accounts for the
largest number of deaths and either elimination or control of thm method &ppeam worth
study. N

The second pathway, the indirect pathway, involves human exposure by transloca-
- tion through the air, water, or food. While more complicated to consider and model,
the indirect pathway involves the total biosphere. The general population of the U. S.

is exposed by this means. Serious conflicts exist in the data as to which indirect path-
way leads to the major store of pesticides in man. On a worldwide basis, the persistent
pesticide content of man is remarkably constant. Within the U. S. there are, however,
significant racial and geographic differences. Such differences are difficult to explain
if food is the major transport pathway to man. The southern population and the southern
-negro have greater levels of pesticides than the northern equivalent populations. On the
basis of this, together with some indirect evidence from residues in animals, it is likely
that only 50 percent of the body burden is from food; the remainder may come from in-
halation of insecticide aerosols or dust laden with insecticides. If these observations
are correct, then control of the human burden of pesticides by control of food residues,
as is now practxced, is at best only partially effective.

There is, at present, no evidence to attribute a direct shortening of human life
from pesticide exposure. There are suggestions that large amounts of pesticides will
increase the frequency of certain tumors in animals. Whether or not pesticides induce
cancers in man cannot be settled at present, because there appears to be a dose depen-
dence in cancer induction. Whether tumors or cancers in man can be induced at the
low levels presently in foods is not known. These studies suffered from the relatively
.small numbers of all toxicological experiments and the short term of exposure.

In any event, man is not the animal in the environment most sensitive to pesti-
-cides. Animals of the aquatic environment are particularly sensitive because the trans-
location pathways are highly conservatory of persistent compounds. Persistent com-

pounds become concentrated rather than diluted as residues pass up the food chain. Fish

and birds are inherently more sensitive to pesticides than mammals. Fish appear to
lack the basic microsomal oxidase enzyme systems, found in all mammals, which de-
toxify many pesticides. Birds appear to be very sensitive to the steroidal hormone
mimicking effects of the chlorinated hydrocarbons. Hormonal effects in man are not
known.

Only the soil system appears to be a '"safe' repository for pesticides. Conversion
to nontoxic metabolites can also be promoted in the soil by anaerobic conditions. The
aquatic ecosystein van be protected from peaticides by modifications of agriculture
practice to enaure that pertivides ate vetained and degraded within the soll syatem.
Little hagard to man through the ground water exiate.

'
i
i
re
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Finally, while it is possible to model crudely the distribution of DDT in the en-
vironment and to suggest ways to reduce the environmental burden of DDT, these efforts
will have little direct effect on human health. Advances in protection for aquatic birds
and fish can be accomplished. This study suggests that regulation of pesticides on the
' .basis of their hazard to human health is less important than regulation on the basis of
their hazard to wildlife. . Human health will most likely be improved rather than degraded

by emphasis on wildlife, since regulations based upon harmful effects to wildlife will in-
“evitably reduce human exposure. This does not mean that careful evaluation of pesticides
for human health hazards is unnecessary. On the contrary, more information is needed.
This study suggests that the rate of application and hence long-term residual levels in

the environment are best regulated with more concern to wild-life survival. The margin
of safety between levels evoking chronic effects in man and environmental levels will
increase by this procedure. Man will hence be ''safer'.
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SUMMARY FROM OVERVIEW STUDY*

The need for "an early warning system' or "overview of cnvironmental contami-
nants' has been expressed recently by members of Congress and various committces
studying environmental health problems. However, the Bureau of Discase Prevention
and Environmental Control rccognized this nced over a year ago when it initiated, with
Battelle-Columbus, the dcsign for an overview system that would assist in maintaining
a continuous surveillance of chemical contaminants in the environment. The needs for
such a system are many. The continued and rapid growth of industrial use and produc-
tion of chemicals poses uncertain risks and hazards to the general public. In addition,
there exists a critical need for evaluating the state of knowledge of the interaction of
chemicals with man's environment to predict significant and hazardous conditions, as
well as changes in future levels of contamination from the presently available state of
knowledge. The extent and degree of these hazards are largely unknown. The data that
are derived from such a system will also be helpful to the Bureau in establishing
priorities for intramural and extramural research and training programs and in the
setting of standards and controls and initiation of control measures,

To assess properly the difficulties and problems that would confront a surveillance
program, as well as to provide data on the operation of such a system, five specific
chemicals or groups of industry were selected mutually by the Battelle investigating
team and the United States Public Health Service. These five, including mercury,
nickel, vanadium, fluorocarbons, and the chemicals involved with the pulp and paper
industry, were treated as urgent surveillance problems.

The results of the case studies were derived from data collected by Battelle staff
during travel and discussion with key scientists in specific disciplines, interviews with
appropriate staff members of governmental agencies, and analysis of operations of
existing and contemplated information centers and of existing governmental and private
laboratories engaged predominantly in environmental-health activities. In addition,
Battelle's information analysis staff utilized available information sources, including
those referred to above, for its analysis of the literature dealing with specific tasks.

The studies revealed potentially hazardous situations. For example, the report
on mercury showed a substantial increase in recent quantities of mercury used in the
electrolytic production of chlorine. Significant quantities of mercury are released to
the environment each year which apparently cannot be traced and which to date cannot
be accounted for. There exists a striking lack of fundamental information on national
levels of mercury in our air, water, and {ood.

The study of vanadium showed a significantly increased usage of volatile compounds
of vanadium in industrial applications,

* Lutz, G. A., et al., '"Design of an OVERVIEW System for Evaluating the Public
Realth Hazards of Chemicals in the Environment", USPHS Contract DA~86-66-165
(1967). ‘
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The nickel study raised the question of possible chronic cifects of small quantities
of nickel in food from the use of large quantitics of nickel equipment {n food processing
and the decmonstrated transfer of some nickel to food during processiag,

A nced was demonstrated for the cstablishment of the environmental fate of fluoro-
carbons uscd in acrosols and refrigerants and for the toxicological charactertstics of
combustxon products of ﬂuoroplastxcs

Finally, a review of current analysis information on the chemical processes em-'
ployed by thc pulp and paper industry demonstrated the necd for surveillance of the
atmospheric pollutants resulting from increascd use of kraft pulping operations, for
toxicological data on paper modified with additives, and for the identification of combus-
tion products of paper and papcerboard fortified with additives currently in use.

Through experience developed in dealing with these groups of potential contami-
nants, information needs were found to fall into predictable categories:

(1) Chemical production

(2) Secondary-p roduct formulation

(3) Pattern of chemical usage

(4) Chemical toxicol_oéy and pharmacology

(5) Environmental health hazards.

Based on experience derived from these studies and from the national resources
available in information, skills, and competencies to this program, Battelle has
designed a system of continuous surveillance of chemical threats to environmental
health. ‘

Four separate features were recognized as essential to an Overview Center to
providec the neccssary functions defined by a surveillance and early alarm role:

(1) It must possess a good scientific library and information-handling
capabilities and professional and clerical staff knowledgeable and
experienced in information-analysis methodas,

(2) It must pos sess ready and convenient access to & sufficiently large
pool of scientific competence to facilitate the rapid prepaut!on of
responses to specific queries,

(3) An organizational solution must be presented for the integration of
the widely scattered and often unrelated pockets of information and
competencies residing in federal, state, and local agencies and with
the individual scientists whether in the academic, private, or
governmental sectors of environmental-health research.
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(4) It must possess to a strong degree tl.c characteristics of imme:diacy
combined with the ability to tap the rcequired skills whenever neces-
sary, to marshal appropriate skills to the level demanded by the .
urgency of the current problem, and to deliver in-depth competence on
demand. This requires the managerial ability to fuse all the required
functions necessary for an Overvicw Center into a viable, functional
operation, focused strictly upon its mission-oriented objectives.

It was found that 70 percent, or more, of the desircd information relative to
changes in the level of contamination of our environment by chemicals (together with
relevant information from the ficlds of ecology, physiology, toxicology, and public
health) could be obtained from a preliminary surveillance of 61 key publications and 12
industrial and governmental contacts, It is cstimated that this preliminary surveillance
(including information acquisition and processing and technical surveillance) will require
27 profcssional man-months., Approximately 38 profcssional man-months of effort '
would then be required to identify and evaluate ""hot'' leads on possible threats to public
health due to chcmicals in the environment. It was estimated that up to 24 in-depth case
studics per year (involving approximately 85 man-months of effort) of critical hazards
should be undertaken in the overview program. The total program for a comprchensive
overview of chemical threats to environmental hecalth is judged to require 187 profes-
sional man-months of effort plus consultant assistance. This total includes project
management and information support activities in addition to those mentioned above,

Battelle rccommends, therefore, that an Overview Center be established within
an existing institutional structure possessing the qualifications nececssary to provide both
the information-analysis specialities and a significant multidisciplinary block of profes-
sional scientists to immediately provide an internal core for such a Center.

An office, established and staffed by personnel of the Bureau of Disease Prevention
and Environmental Control, would provide continuous and intimate relationship to the
Overview Center, permit the Bureau staff to immediately establish information and
research priorities, and establish and maintain an integrated national network of skills
and expertise which could participate both in the evaluation of potential threats to humln
health and in contributing research efforts toward their solution,

The report identifies the necessary components of the Center itseslf, as well as
specific recommendations for the Bureau of Disease Prevention and Environmental
Control's participation in the integration of appropriate skills and rescurces into the
Overview Center, :

Finally, the report deals with the requirements, costs, and recommended methods
of operation of the total Overview Program, following the successsful completion of the
period of preliminary-pilot phase of the recommended operation, A continuation of the
present program at Battelle would provide access to Battelle staff in the initiation of the
final Center following the pilot phase already defined.

4
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NEWSLETTERS, PERIODICALS, AND OTHER PUBLICATIONS PERTINENT
TO THE OVERVIEW PROGRAM

The following publications should have been reviewed regularly
to obtain information on environmental hazards that were pertinent to
OVERVIEW, These publications are identified under seven categories as

follows

Chemistry and Industry

Chemical and Engineering News
Chemical Weck _

Chemical Engincering

Gaylor's Survey

Search

Bureau of Mines bulletins, circulars, and yearbooks
Modern Plastics

Ceramic Industry

Hydrocarbon Processing

Paper Trade Journal

Chemical Abstracts

Public Health and Epidemiology

Today's Health

Medical World News

New England Journal of Medicine

American Journal Public Health

World Health

United States Public Health Service publications

American Journal of Epidemiology
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Public Health and Epidemiology (Continued)

Index Medicus

Biological Abstracts .

Public Health Engineering Abstracts

Excerpta Medica - Public Health, Social Medicine and Hygiene

Industrial Hygiene gnd Occupational Medicine

Occupational Health Newsletter
Environmental Health Letter
Industrial Hygiene Digest
Industrial Hygiéne Review

- Journal of Occupational Medicine
Archives of Industrial Health
Index Medicus
Biological Abstracts
American Industrial Hygiene
Association abstracts '
Air Pollution Control Abstracts
Water Pollution Abstracts

Toiicologx

Drug News

" Toxicology and Applied Pharmacology

Journal of Pharmacology and Experimental Therapeutics
Food and Cosmetic Toxicology

Archives of Environmental Health

National Clearinghouse for Poison Control Center Bulletins



Toxicolo Continued

Archives of Industrial Health
Bulletin of Environmental Contamination and Toxicology .
Journal of Forensic Sciencee

Index Medicus

Chemical Abstracts

Biological Abstracts

Biological and Agricultursal Index

Pharmaceutical Abstracts

Industrial Hygiene Digest

International Abstracts of the Biological Sciences
Excerpta Medica - Pharmacology and Toxicology

Environmenta] Health

Environmental Health Newsletter
Occupational Health Newsletter
Archives of Environmental Health
Environmental Health Research |

Bulletin of Environmental Contamination and Toxicology
Index Medicus

Biological Abstracts

Chemical Abstracts

Public Health Engineering Abstracts

Air Pollution Control Association Abstract
Water Pollution Abstracts
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Pollution - Air, Water, Waste Control

Air/Water Reports
Environmental Health Newsletter
Water Newsletter Lol
Journal of the Water Pollution Control Association
Air Pollution Foundation Report
Y Bulletin of Environmental Contamination and Toxicology
. Water and Sewage Works
ﬁatef,Pollution Research
Journal of Sanitary Engineering
Water Resources’ Research
Biotechnology and Engineéring
Environmental Engineering, Quarterly
Alr Pollution Control Associati¢9.Ab{£Egcta
Water Pollution Abstracts i
Chemical Abstracts N
Engineering Index

Applied Science and Technology

Ecology (Animal and Plant Epidemiology)

Ecology

Ecological Monographs
Journal of Ecology

Journal of Animal Fcology
Journal of Appliled lcology
Bioldgical Abstracts



