UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
pate. July 9, 1979

sussect Region VIIT Integrated Toxic Strategy

FROM: SAH-TS

To:. See Below

This Region has developed a Regional Integrated Toxic Strategy
which is attached. I would like to point out two items which I think
are significant in terms of the Strategy. First, we have a Toxics
Integration Committee made up of the Division Directors and appropriate
office personnel with myself as executive director. Issues related to
toxics needing policy direction or policy approval are forwarded through
this Committee to the Regional Administrator. Resource issues involving
the Divisions are handled promptly through the Committee. Secondly, the
Strategy is further supported by the restructuring of the Branch. As
noted from the attached Branch organizational chart, we have organized
the Branch in a manner to give maximum support to both toxics and pesti-
cide issues.

Our Integrated Strategy has been evolving for several months.
Currently, the staff is developing work plans for the priority toxic
chemicals and industry categories. Both the States and the Interagency
Regulatory Liaison Group (IRLG) have provided input to the approach we
are using. In fact, the State/EPA Agreements include an item related
to the development of Integrated Toxic Strategies at the State level.

We would appreciate your comments on our Strategy. In addition,
we would like to acquire a copy of Toxic Strategies for the other
Regions. If you have any questions on this package please contact
either Dean Gillam or myself at FTS 327-3926, (303) 837-3926.

Louis W. Johnson, Chief
Toxic Substances Branch
Environmental Protection Agency

Attachments

Addressees:

Murray Newton

Regional Branch Chiefs
Toxic Coordinators
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CC: Al Smit, RE-E
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
DATE: March 13, 1979

susJECT: Reglon VIII Integrated Toxics Strategy
FROM: 8AH-P

TO: A1l Division Directors
OPAIR
ORC

Attached is a summary of the activities of the Region VIII Toxics
Integration Committee to date. The Committee has selected what it
considers to be the highest priority chemicals and lindustries in the
Region for development of individual Work Plans w1fﬁ1n the Integrated
Toxics Strategy. The chemicals selected were grouped into first and
second priority levels. Asbestos, PCB's and cadmium were selected as
first priority, while lead, mercury and arsenic were second priority
chemicals. Regarding industries, the Committee felt that federal
facilities were the most important "industyy'" for development of a
Work Plan. Next in importance were smelters and power plants,
followed by chemical plants and refineries,

Please ponder the above selections of the Committee, peruse the
attached sheets which characterize each chemical, and determine those
chemicals and industries to which you would feel best about committing
resources in fulfillment of the Integrated Toxics Strategy. If your
priorities are different than those noted above, please develop your
rationale, They are not unchangeable. A meeting of the Division and
Office Directors will be held on Monday, March 26, at 10 a.m, in the
Elm Room, At this time we will discuss the recommendations which will
go forward to the RA and DRA as to the chemicals and industries for
which we will develop Work Plans within the Integrated Toxics Strategy.
It is important that you attend rather than your Committec designate
so that Division priorities and rcsources can be rcflected in the
development of the package.

YAy X

David A. Wagoner, Dircctor
Air and Hazardous Materials Division

Attachment

EP4 Forn, 123200 (Rev 3760
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REGION VIII INTEGRATED TOXICS STRATEGY
EXECUTIVE SUMMARY

EPA Region VIII developed an Integrated Toxics Strategy to
improve coordination between all of the environmental media
programs (air, water, solid waste, and toxics) to address situ-
ations that impact more than one media. Development and imple-
mentation of the Region VIII Integrated Toxics Strategy occurs
through a Toxics Integration Committee. The principal function
of the Committee is to coordinate Regional strategy and allocate
resources for dealing with high priority multi-media toxics
problems.

The Toxics Integration Committee held a series of meetings
in FY-79 to determine which chemicals and industries should be
addressed under the Integrated Toxics Strategy. A format was
developed by the Committee that defined the criteria for prior-
itizing a chemical. This format was used for the character-
ization of the eleven chemicals selected for preliminary study.
The Committee also asked each of the six states, IRLG agencies
and NIOSH for their input as to what chemicals and industries
they felt were of multi-media concern and which most deserved to
be addressed by the Committee. A map which showed excessive
cancer rates for each county in the Region was overlayed with
maps of various 1ndustr1es This map was used to determine if
any correlations could be made between excessive cancer rates in
a given area and the industries located in that area.

After assessing all of the information provided, the
Committee selected what it considered to be the six highest
priority chemicals (PCB's, asbestos, cadmium, lead, mercury and
arsenic) and the three highest priority industries (federal
facilities, smelters and power plants) in Region VIII for the
development of individual Work Plans. A Work Plan addresses the
health and environmental problems caused by a particular
chemical or industry and outlines Regional and state activities,
resources, public awareness programs, etc., to implement the
corrective actions needed for that specific toxics priority. As
other high priority toxic pollutants surface, they will be re-
viewed and prioritized among the existing toxics problems.

The Integrated Toxics Strategy also addresses the coordi-
nation of toxic problems with each of the states in Region VIII.
It is desirable that an organizational body be designated within
each state to correspond with the Region VIII Toxics Integration
Committee., This will enhance communications between EPA and the
states. Also, when necessary, state resources will be mobilized
as part of the individual Work Plans.

Finally, semi-annual progress reports and annual reports
will be developed by the Committee.
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BACKGROUND

A. Rationale

Each EPA media program has its own unique problems which
involve the control of toxic substances. However, control
alternatives often impact on one or more of the other environ-
mental media. Likewise, some toxics problems are common to
several of the media and need a multi-media approach for their
solution. Thus, it was necessary to devise the proper forum
within EPA Region VIII which would maximize cooperation between
the media in these matters. The Region has chosen to make this a
high priority effort and will commit the resources necessary to
carry out this task.

B. Toxics Integration Committee

While nearly every pollutant regulated by EPA might be con-
strued as a toxic substance, it is not the intent of this
Regional Office to control all of these parameters through the
integrated toxics control forum. Only those toxic substances
whose control cannot be effected by a single media will be
addressed by the integrated regional approach.

The Region VIII Toxics Integration Committee has the re-
sponsibility for implementation of the Integrated Toxics
Strategy. The Committee is a policy-recommending group whose
membership is made up as follows:

Chairperson: Division Director, A&HM Division
Executive Director: Chief, Toxic Substances Branch, A&HM
Division
Members: Director, Water Division
Director, Enforcement Division
Director, Surveillance & Analysis Division
Director, OPAIR
Director, Montana Office
Director, Management Division

The principal functions of this group will be to coordinate
Regional strategy and resources and to develop policy for
dealing with toxic substances problems which are multi-media in
nature. Examples of policy issues which might be addressed by
the Committee are: emergency response coordination, Federal/
State 1iaison, toxic problem assessment, information system
coordination, monitoring, and public participation.



The Committee has designated six chemicals and three in-
dustries for development of individual Work Plans within the
Integrated Toxics Strategy. The chemicals selected were grouped
into first and second priority levels. Asbestos, PCB's and
cadmium were selected as first priority, with lead, mercury and
arsenic designated as second priority chemicals. Likewise, the
Committee selected Federal facilities as the most important
"industry" to be addressed in Region VIII followed by smelters,
and power plants.

As other toxics problems surface, the Toxics Integration
Committee will address them based on the criteria considered in
characterizing the above-mentioned chemicals and industries and
will assign the new problem a priority.

C. Prioritizing Chemicals for Strategy Development

The first meeting of the Toxics Integration Committee was
held on November 17, 1978. The principal purpose of the meeting
was to review an outline which had been prepared by the staff of
the Toxic Substances Branch for the Integrated Toxics Strategy.
In addition, the objectives and goals of the Committee were out-
lined to the participants. Each Committee member designated a
Division or Staff Office representative. The Toxics Strategies
of Regions IV and X were reviewed for format and content.

There are two general criteria for choosing chemicals to be
studied: (1) release into the environment through more than one
media; and (2) control mechanisms requiring the efforts of more
than one media program. Chemicals which are currently requlated
but which are not being properly controlled in the environment
can also be included.

The second meeting of the Committee was held on January 12,
1979. The purpose of the meeting was to receive suggestions
from each representative as to the chemicals they thought might
be considered under an Integrated Toxics Strategy. Each sug-
gestion was discussed and the 1ist was narrowed down to those
chemicals presenting the greatest hazard. Those chemicals with
the most potential for harm were to be characterized by the
staff of the Executive Director as to their real health and
environmental impact so that the Committee could then further
narrow the list to those of highest priority. The committee
would then develop specific Work Plans for the highest priority
chemicals. The initial 1ist of chemicals suggested by the
various representatives included the following:



aldrin electric utility wastes polychlorinated
ammonia electroplating wastes biphenyls (PCB's)
arsenic heavy metals radionuclides
asbestos hydrogen sulfide radium
benzene lead sodium hydroxide
beryl1ium mercury sulfuric acid mist
cadmium mo1ybdenum tetraethyl lead
carbon tetra- nitrates/nitrites trichlorethylene
chloride parathion trihalomethanes
chlorinated petroleum refinery waste toluene
hydrocarbaons products vinyl chloride
chlorine polybrominated biphenyls 1080
chlorobenzene (PBB's)
chlorof luro-

carbons (CFC's)

After discussion of each of the above-listed chemicals the
Committee, voted on those chemicals which they felt deserved
further study. The following are those chemicals which the
Committee chose to characterize:

ammonia heavy metals(generic)
arsenic lead

asbestos mercury

benzene nitrates/nitrites (generic)
cadmium polychlorinated biphenyls

chlorinated hydrocarbons (generic) radionuclides (generic)

The staff of the Executive Director characterized each of
the chemicals selected. Approximately three weeks were spent in

this effort.

On January 19, 1979, a meeting was held with the Committee
to explain the more important chemicals within the generic

groups of chemicals noted above.

Preliminary research of heavy

metals showed that only lead, arsenic, cadmium, mercury,
molybdenum, vanadium and zinc were worthy of further study on
the basis of their toxicity and prevalence in Region VIII:

Arsenic - carcinogen found in pesticide products, copper
smeiters, power plants, mines

Cadmium - suspected carcinogen; extremely toxic to man and
aquatic 1ife; found in copper smilting, coal-fired power
plants, internal combustion engines; refined at ASARCO Plant
in Denver; mined within the Region



Lead - carcinogen; highly toxic to man and animals; emitted
from internal combustion engines, flue gas, smeliters; found
in printing establishments, paint; being studied by the IRLG

Mercury - toxic to man and animals; found in flue gases

Molybdenum - toxic to farm Tivestock; mined in Region at a
minimum of three different sites in large quantity

Vanadium - toxic to man; found in flue gas; present with
uranium milling

Zinc - toxic to aquatic life; mined within the Region

The other heavy metals which were considered are listed in
Appendix A, along with the reason(s) for their rejection from
further study.

Initial review of the radionuclide group, namely uranium,
radium, and thorium, indicated that on-going research through
the Nuclear Regulatory Commission, Department of Energy, and
Environmental Protection Agency (Solid Waste, Radiation,
Hazardous Waste programs; and Office of Research & Development)
was adequately addressing the problems and no further need for
study on the part of the Toxics Integration Committee existed.
However, the Committee decided that further research should be
undertaken on the radionuclide group to be sure that enough was
being done. The Waste Management Branch, Air and Hazardous
Materials Division was assigned the task to further characterize
the radionuclide group so that the Committee could get a better
idea as to the need for including those chemicals in the In-
tegrated Toxics Strategy.

These results will be added at a later date.

Cursory research done on nitrates and nitrites indicated
that since the problem is primarily a water pollution problem,
this group of chemicals is not really under the purview of the
Committee. However, the Committee again requested further re-
search into pollution caused by nitrates and nitrites so that it
could have all the facts before making a decision whether or not
to delete these chemicals from consideration. The task was as-
signed to the Control Technology Branch, Water Division. Upon
compietion of the assignment, the results were presented to the
Committee. The Committee concluded that the impact of nitrates
and nitrites was generally only a single-media problem and
therefore should be deleted from the Integrated Toxics Strategy.



The generic group of chlorinated hydrocarbons was also
examined and it was found that there are very few, if any, manu-
facturing sources within Region VIII. Thus, the presence of
this chemical group within the Region will be primarily as a
result of use. Pollution will largely result from many small
direct and indirect sources rather than from a few large point
sources and thus will be extremely difficult to monitor. There-
fore, it was recommended that chlorinated hydrocarbons not be
included in the Toxics Strategy. The Committee concurred and
this group of chemicals was deleted from further consideration.

A format was presented to the Committee for characterizing
each of the chemicals selected for preliminary study. It at-
tempted to characterize the chemical by defining the most impor-
tant parameters to consider when prioritizing a chemical in
order to develop a Work Plan within the Integrated Toxics
Strategy. The parameters selected were:

Specific sources; geography and magnitude of the sources
Population-at-risk or environmental exposure

Health and environmental hazards

Mode of entry into environment

Control mechanisms available

Current EPA and other agency efforts

In conclusion, eleven chemicals were chosen to be researched
and characterized by the Executive Director's staff according to
the format prescribed above. They were:

Ammonia Lead
Asbestos Mercury
Benzene Molybdenum
PCB's Vanadium
Arsenic Zinc
Cadmium

Two agencies which are heavily involved in chemicals and
their impact on human health (OSHA and NIQSH) were contacted to
derive from them those industries and chemicals which they felt
were of most importance in terms of environmental contamination.
Their concerns were: carbon monoxide, mercury, asbestos, coal
tar pitch (found in the aluminum refineries and insulation
industries), lead (from smelting operations), silica, organic
solvents and vapors (generated from ski manufacturing, foaming,
insultation, pesticide manufacturers, newspapers and printers).
Foundries and coking plants were also considered environmental
problems.



In addition, a letter was also sent to each of the six
states along with the IRLG agencies within the Region asking
them to review the list of chemicals and to request any
additions, deletions or corrections that they thought were
necessary. Appendix B is a summary of the comments made by each
state and the IRLG agencies.

A meeting was held on January 26, 1979, wherein names of
staff members characterizing each of the chemicals selected for
study were given to the Committee. The Committee members were
asked to pass any information which they regarded as important
about a given chemical to the staff member researching the
chemical, so that it could be properly reflected in the char-
acterization of the chemical.

Finally, a list of industries which were worthy of study was
requested from the Committee members. The industries suggested
by the group were: fossil-fuel power plants, smelters, oil shale
operations, petroleum refineries, mines, chemical plants,
federal installations, sewage treatment plants, steel mills, and
uranium mills,

Meetings were held on February 22 and 26, 1979. At these
meetings the staff of the Committee reported their findings on
the eleven chemicals chosen for preliminary study. Appendix C
contains the charts and narratives characterizing each of the
eleven chemicals which were studied showing sources, health
hazards, population-at-risk, etc. On the basis of the infor-
mation provided in these charts and a written narrative, along
with Committee discussion, decisions were made as to which
chemicals should be considered for the development of a Work
Plan within the Integrated Toxics Strategy. Of the eleven
chemicals studied, zinc, ammonia, benzene, vanadium, and
molybdenum were deleted from further consideration primarily on
the basis of their lack of demonstrated low-level chronic
health/environmental effects; or that their entry into the
environment is primarily through only one media; and/or the
relative magnitude of the problems created by the chemical is
less than the others considered.

The remaining chemicals were grouped into two categories of
priority for development of Work Plans within the Integrated
Toxics Strategy. The highest priority chemicals are asbestos,
PCB's and cadmium. Second priority chemicals are arsenic, lead
and mercury. A vote was taken to decide which industries should
be characterized by Work Plans in the Strategy. Federal
Facilities seemed to be of the highest priority, followed by
smelters and power plants. These were followed by chemical
plants and refineries. The time table for completion of these
Work Plans is on the following page.

-7-



1st
2nd
3rd
4th
5th
6th
1st
2nd

3rd

Chemical
Chemical
Chemical
Chemical
Chenical
Chemical
Industry
Industry

Industry

TIMETABLE FOR DEVELOPMENT OF WORK PLANS FOR

SPECIFIC CHEMICAL AND INDUSTRIES UNDER

Likely

PCBs

Asbestos

Cadmium

Lead

Mercury

Arsenic

Federal Facilities
Smelters

Power Plants

THE INTEGRATED TOXICS STRATEGY

Calendar
Date

Complete April Hay June July

Auy . Sept.

4-23-79 23

5-21-79 21

6-18-79 18

7-16-79 16

8-13-79

13

9-10-79

6-11-79 11

8-6-79

9-24-79

24
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IT1.

Review of Cancer Rates in Region VIII

During the meeting on January 26, 1979, a map of the Region
outlining excessive cancer rates by county was distributed. The
objective was to have each Committee member refer the map to the
appropriate people within their Division or Staff Office in
order to determine if some correlation exists between the
excessive cancer rates in an area and the industries located in
that area. Excessive cancers of a given type were character-
istically grouped among counties in a given section of the
state.

At a later meeting these cancer maps were added to by super-
imposing the geographic locations of nine different industry
groups within Region VIII over the excessive cancer rates noted
for each county. This was distributed to Committee members and
they were asked to again review the maps for any possible asso-
ciations between excessive cancer rates and industries or any
other environmental problems. These maps appear as Appendix D.

INTEGRATED STRATEGY

A. Description of Work Plan Format

A Work Plan is developed to address each of the priority
chemicals and priority industries selected for the Integrated
Toxics Strategy. Each Work Plan will vary but generally the
format of a Work Plan will be: 1) main objective of the
specific Work Plan; 2) introduction on the subject chemical or
situation (i.e., manufacture and use, health and environmental
effects); 3) outline of the problem(s) caused by the priority
chemical or priority situation, the action needed to correct the
problem(s), and assignment of Regional Resources to implement
the corrective actions; 4) public awareness programs; and 5) a
chart of the Resource Allocation Model for each Work Plan.

8. Cooperation with States

Each of the six states within Region VIII is an important
participant in properly addressing toxics control problems. It
is envisioned that as a Work Plan is developed to address a
particular priority chemical or other priority situation, that
the state(s) which are involved will mobilize resources to
address the situation in partnership with EPA, This will
require the development of a strong cooperative spirit in these
matters.



Likewise, environmental conditions will frequently exist
where the state will be the first to identify the situation.
A1l states in Region VIII are currently organized along cate-
gorical lines (air, water, solids, etc.) as is EPA and to focus
multi-disciplinery resources on multi-media problems as toxics
requires, a coordinating body in each state similar to Region
VIII's Toxics Integration Committee is necessary. Thus, it is
desirable that each state form such a coordinating body, focus
resources on multi-media problems, and bring such problems to
the attention of the Region VIII Integration Committee. By
directing communication in a state/Federal direction, EPA can
provide resources, where needed, toward selected multi-media
problems within a state. This would complete a proper commu-
nication circle between EPA and each state.

In the case of Montana, since the EPA Montana Office is part
of the Region VIII Toxics Integration Committee, the above
scenerio will be carried out between the State and the Montana
Office directly. This should Tead to even better implementation
programs for multi-media problems,

C. Referral to Others

Implementation of the various Work Plans will necessitate
extensive literature reviews and field inspections to be under-
taken. Information gathered as a result of these activities
will be assimilated by the Hazard Assessment Section, Toxic
Substances Branch, Air & Hazardous Materials Division. As date
patterns or problems develop other organizational entities will
be informed. These entities include the IRLG agencies, other
Federal agencies, industry, other EPA regions, and EPA Head-
gquarters. At times a cooperative data gathering or inspection
effort will be performed with the above organizations. Such
cooperative ventures may be called for initially in the various
Work Plans, but also can be precipitated from information
developed as noted above.

0. Addressing New Hazards

New toxic pollutants which may create potential hazards to
the environment will be addressed by the Committee. The
Committee will characterize these pollutants as they did for the
initial Toxics Integrated Strategy. If the new pollutant proves
to be a greater hazard then those currently included in the
Toxics Integrated Strategy, the Committee will reprioritize the
chemicals/industries under the Strategy.



E. Public Awareness

The purpose of a public awareness section within a Work Plan
will be to achieve the goal of increasing public knowledge for
the specific pollutant or priority situation. Generally, public
awareness programs will be addressed to specific target groups
within the general public, industry, governmental agencies
(federal, state and local), interest groups and in-house
personnel. The types of programs that will be presented will be
educational (training) and reactive (response to inquiries). To
develop a public awareness capability, technical knowledge about
the subject matter will be drawn from EPA personnel. Tools to
be used for public awareness programs include the Tisting of
priority concerns and responsible individuals who can provide
assistance, as well as developing PR mechanisms such as work-
shops, newsletters, increased news media coverage, speeches and
cross-training.

F. Emergency Response

Any Emergency Response activity within a specific Work Plan
will be handled according to Regional Order R8 2080.1, Region
VIII, Emergency Response Plan (Appendix E). This plan is for
any imminent action required to protect public health and safety
or the environment.

G. Data Retrieval

Data retrieval will be used extensively for the purpose of
developing toxicological and scientific information, gathering
health and environmental effects and emission data for the
priority chemicals and evaluating situations under the
Integrated Toxics Strategy. The sources to be used for this
effort will be:

a. Automated systems

1. SbC

2. Lockheed

3. National Library of Medicine
b. Library Sources
c. Industry Data
d. Headquarters

e. Source of Problem

-10-




IV.

H. Time Schedule

Once all Work Plans have been completed a separate time
schedule will be developed to implement a target date for
completion of each element under the "Problem Identification and
Correction" Section of the various Work Plans.

I. Resources

Until the entire set of Work Plans are completed, a summary
of the resources required cannot be included. However, in the
interim each Work PTan contains its own “Resource Allocation
Model".

J. 188

The FY-79 ZBB did not contain any resources for carrying out
multi-media efforts as are outlined in this Strategy. Specific
media resources are still being used to solve problems directly
associated only with that media. It may be necessary for some
resources in a given media to be redirected toward multi-media
high priority projects with the understanding that the media
program will not lose control of the resources that it commits.

Nevertheless, due to the high priority of this effort in
Region VIII it seems that the ZBB must contain some line items
relating to toxics integration activities and funding for these
items should come from headquarters. It seems that the FY-80
budget is unchangable at this point. However, we should
certainly be able to justify resources for the FY-81 ZBB.

REPQRTS AND ASSESSMENT

The Toxic Substances Branch, which is the focus of imple-
mentation activities for the Toxics Integration Committee, will
report to the Committee semi-annually beginning November 1,
1979. At that time constructive criticism will be entertained
and alterations will be made in the manner in which the
Committee functions. Also, priorities will be reviewed and
adjusted. It is desirable that the states participate in this
meeting as well but travel funds may be a problem. A briefing
for the Regional Administrator and Deputy Regional Administrator
will result.

A full written report will be made to the Committee and

States annually. The written report on November 1, 1979, will
consist of the entire Integrated Toxics Strategy with all Work

-11-



Plans including implementation action items together with a
report on implementation to date. Accomplishment of major
milestones in the Strategy will trigger ad hoc reports as they
occur.

Assessment of results is an ongoing activity of the Hazard
Assessment Section and will be reported to the Committee at
their regular meetings.

WORK PLANS AND IMPLEMENTATION SCHEDULES

This section will contain the Work Plan and implementation
schedule for each chemical/industry listed below. To date only
the draft copies of the first two Work Plans are available.

PCB'S

Asbestos

Federal Facilities
Cadmium

Lead

Smelters

Mercury

Arsenic

Power Plants

—IIOMMmOO @
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INTRODUCT ION

Polychlorinated biphenyls (PCB's) is a generic term applied to
certain mixtures of chlorinated organic compounds. The effects of
PCB's on the environment have been widely discussed recently. PCB's
persist and accumulate in the environment and have been found in
samples of air, water, soil, sediments, fish, birds, and mammals
(including humans) all over the world. Although the acute toxicity of
PCB's is not significant, several chronic effects have been observed.
PCB's have, therefore, been considered as a significant hazard to human
health as well as to the environment.

MANUFACTURE AND INDUSTRIAL USES

PCB's have been manufactured in the United States since 1929 by
the Monsanto Chemical Company; it has been estimated that 800 million
pounds have been produced since that time. In 1970, the year of peak
U.S. Production, over 85 million pounds of PCB's were produced in the
U.S. alone. An estimated one-half million pounds per year of PCB's
were imported into the U.S. from foreign manufacturers.

The sole U.S. manufacturer of PCB's was the Monsanto Chemical
Company located near East St. Louis, Illinois. Monsanto has marketed
its PCB products in the U.S. under the trade name AROCLOR.

PCB's come in both solid and liquid forms and have properties that
give them a wide range of industrial applications. In resin form they
were used as protective coatings, plasticizers and extenders, sealers
in waterproofing compounds and putty, asphaltic materials, printing
inks, and synthetic adhesives. In liquid form they were used as
dielectrics, hydraulic fluids, thermostats, cutting oils, extreme
pressure lubricants, grinding fluids, and heat transfer media. As
solids they were used to impregnate carbon resistors, as sealers, and
as impregnating agents for electrical apparatus. With few exceptions,
other than environmental concerns, the remarkable properties of PCB's
make them the best chemical known to make capacitors, transformers,
hydraulics, gas turbines, and vacuum pumps work efficiently and safely.

In 1971, because of environmental concerns, Monsanto voluntarily
stopped production of Aroclor 1260 and restricted its sales of other
PCB's to only '"closed" systems. Closed systems are such things as
PCB-containing insulating fluids used in electrical transformers and
capacitors. These two applications account for essentially all the
current use of PCB's in the U.S. On October 5, 1976, Monsanto
announced that it would cease to manufacture and distribute PCB's by
October 31, 1977. A timetable set by the U.S. Environmental Protection
Agency (EPA) called for gradual phasing out of PCB manufacturing by
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January 1, 1979, and a ban on all PCB processing or distribution in
commerce by July 1, 1979, These steps should reduce the introduction
of PCB's into the environment in the future. However, millions of
pounds of PCB's still exist in transformers and capacitors still in
service. The environmentally safe disposal of these fluids will
continue to be of concern for years to come.

OBJECTIVE

The objective of the Regional PCB Work Plan is to control entry
of PCB's into the environment by:

Aggressively enforcing the TSCA PCB regulatiom.

Identifying and preventing air and water pollution by PCB's.
Educating the "public", i.e., those industries handling PCB's.
Identifying those elements of organization within Region

VIII who will be responsible for the specific tasks detailed
in the plan.

LN

I. PROBLEM IDENTIFICATION AND CORRECTION

The flow chart shown in figure 1 basically describes the
process to be followed by the Region for controlling PCB's. The
following section discusses each portion of the flow chart.

A. Regional Inventory of Sources

The first step is to identify those sites within Region
VIII where PCB's are or have been used, stored, or disposed.
This involves compiling a detailed list of potential and known
sources. A computerized list of potential and known sources
has already been developed and will be reviewed for completeness
and updated when necessary. A short summary of potential
sources 1s given in Appendix A.

The information gathering can be accomplished by per-
forming the following tasks:

1. Review old city directories, telephone books, trade
association, co-op and other organization directories
for the entire Region.

2. Use of information gathering authorities contained
in CWA, CAA, TSCA, RCRA, if they have been delegated
to the regions. '
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3. Search for information existing in Regional files.

4. Search State and IRLG files for existing informatiom.
ASSIGNMENT: Hazard Assessment Section

B. TSCA PCB Inspections

Upon completion of the regional inventory (or concurrently)
the Region will strongly enforce the PCB Disposal and Marking
Regulation by conducting inspections of potential and known
sources (40 CFR Part 761). Approximately 90 inspections have
already been performed in the Region with a number of violations
detected. It is contemplated that around 120 such inspections
will be performed in FY 79.

Aggressive enforcement of this regulation will control
PCB's at the source before pollution occurs.

While present at the sites, in addition to conducting a
normal PCB inspection, inspectors will take samples from floor
drains, soil in storage yards, fuel oil storage tanks or in any
area where it would appear that spills have occurred or where
waste o1l may be stored.

Results of analysis will be used for enforcement of the
TSCA PCB regulation or trigger multi-media inspections for
additional environmental monitoring, if required.

Recognizing that not all sites can be inspected, random
sampling techniques will be used for choosing inspection sites
where appropriate.

ASSIGNMENT: TField Operations Section

C. Laboratory Support

All samples collected will be submitted to the S&A Division
who will either provide analysis through the Region's laboratory,
contractor laboratories or State laboratories.

The laboratory analysis will be completed in a timely manner
so as not to weaken or jeopardize any imminent hazard
enforcement action the Region may desire to undertake.

ASSIGNMENT: S&A
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D. Hazard Assessment

The results of any environmental PCB sample analysis (e.g., air,
water, waste) obtained during TSCA inspections or other
environmental monitoring such as results from NPDS monitoring
or Section 307 of the Clean Water Act will be forwarded to the
Hazard Assessment Section (HAS) within the Toxic Substances
Branch (TSB). The entity which performed the inspection to
obtain the sample will have previously taken any necessary
enforcement action regarding the sample. The HAS will attempt
to determine the source of the positive PCB sample and if such
source has a possible impact on another media or Agency the
situation will be explained to that media or Agency for their
consideration.

The HAS will also obtain data from other sources (Federal/
State agencies) on a continuing basis such as the National
Organic Monitoring System and the U.S5.G.S. Alert System.

The HAS will accumulate all PCB sample data and periodically
analyze the information for patterns or possible problem areas.
When such problems manifest themselves HAS will develop a project
protocol which will involve resources from each impacted media
or Agency that will be aimed toward further characterizing the
possible adverse effect on health or the environment. These
protocols will take the form of more involved sampling on a
multi-media basis together with in-plant sampling by NIOSH or
OSHA; sampling organisms in the area for above-background levels
of PCB's; or possibly epidemiologic studies on the surrounding
population. If enforcement action is warranted from these
study results, HAS will forward such cases for enforcement action
under the applicable EPA authority.

Thus, HAS will serve as the Regional clearinghouse for all
PCB sample data and as a catalyst for additional study in problem
areas as they develop.

ASSIGNMENT: Hazard Assessment Section

E. Multi-Media Inspections and Monitoring

Should a multi-media inspection of a facility be required,
all air, water, and solid waste practices shall be inspected for
compliance with all applicable regulations.

These inspections will include personnel from various
program areas as needed. The inspection team will also include



IRLG members as required.

These inspections shall be conducted upon request of the
Hazard Assessment Section, Toxic Substances Branch.

ASSIGNMENT: S&A, IRLG, Air Enforcement

F. Publicly Owned Sewage Treatment Plants

For 20 selected plants, Regional EPA personnel who conduct in-
spections of sewage treatment plants and State Agency personnel, as
requested, will collect sludge samples for PCB analysis. This will
be done only for the major treatment plants in the Region or for minor
plants where there could be potential PCB problems in the sludge or
plant effluent. The list of plants which should be sampled will be
developed by the Water Division and the Hazard Assessment Section.
Receiving stream and other sampling may be initiated if deemed
appropriate for problem assessment.

ASSIGNMENT: S&A, Water Division, Hazard Assessment Section

All information gathered shall be submitted to the Hazard
Assessment Section, Toxic Substances Branch. After consulting with
appropriate program areas, if deemed necessary, case preparation and
appropriate remedial or preventative mcasures shall commence with
eventually the case being submitted to the Enforcement Division for
corrective action.

ASSIGNMENT: Hazard Assessment Section

G. Information Dissemination

All PCB related information collected shall be disseminated to
the appropriate program area. This also includes the IRLG.

Any information obtained will be periodically discussed at
the meetings of the Toxics Integration Committee since it 1is
difficult to set specific action levels that apply to all media.
The only clear-cut level will be 50 ppm as defined in the PCB
Ban Regulation. Water and Air programs will be concerned with
much lower levels of PCB's.

ASSIGNMENT: Toxic Substances Branch

H. Enforcement

Cases involving violation of the TSCA will be prepared by the
Toxic Substances Branch and forwarded to the Enforcement Division.
Violations of Section 307 of the Clean Water Act will be prepared
by the Enforcement and Legal Support Branch and transmitted to the
General Enforcement Branch. Violations found pursuant to multi-media
efforts will be coordinated by the Toxic Substances Branch and forwarded
to the Enforcement Division.

ASSIGNMENT: Enforcement Division
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PUBLIC AWARENESS (PARTICIPATION)

Public awareness 1s an important means for achieving reduced
exposure to PCB's in the environment. Regilon VIII's public awareness
effort will concentrate on informing and alerting the public to PCB
hazards and problems associated with using PCB's. Resolutiovn of
these issues will also be addressed. The flow chart in figure II
shows essentially the public awareness program that will be under-
taken in Region VIII.

Information on PCB regulations, policy and issues has already
been distributed. However, this should not preclude further information
dissemination and feedback from the affected urban and rural public.
It is important that good working relationships be developed and
maintained among all entities of our defined "public". For purposes
of this work plan, the "public" is defined as:

Industry: PCB Sources Possible Within Region VIII

- Transformer Repair

- Electric Utilities

- Scrap Yards

- Investment Casting

- Mines (Surface and Underground)
- Mining Equipment Dealers
- Federal Facilities

- Waste 0il Dealers

- Sewage Treatment Plants
- Major Public Buildings

- Railroads :

Labor

- Unions
- Labor Councils

Governing Officials

- Federal:

EPA (Toxics, Water, Waste Management)
OSHA
- MESA
- DOT

- State
- Local
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Three public awareness activities will be undertaken as part
of this work plan:

A,

ASSIGNMENT:

ASSIGNMENT:

C.

ASSIGNIUENT:

D.

Industry Workshops

Purpose: To discuss PCB regulations under TSCA Section
6, disposal techniques, policy of EPA and other
Federal and State regulating agencies, and
emergency response. Industry and labor views
and needs will also be a part of the program.

Participants: Industry, labor, OSHA, EPA, MESA, DOT,
State and local governing officials, news
media.

Length: 1 to 1% days

Location: Major Population Centers in Region VIII

Toxic Substances Branch, OPAIR, Waste Management Branch,
To Be Completed By October, 1979

Address Professional and Trade Association Meetings

EPA employees have already participated in two
such meetings; The Colorado Rural Electric Association
meeting in Montrose, April 11, 1979, and a Joint
Utilities Workshop held in Brookings, South Dakota in
March, 1979.

Hazard Assessment Section, OPAIR

Contributions to Newsletters

All chemical trade newsletters within Region VIII
will be identified and contacts will be made with the
editors. EPA will then attempt to get articles put into
these newsletters periodically. Also, appropriate articles
will be published in the Region VIII newsletter contemplated
by OPAIR.

Toxic Substances Branch

Cross-Training

_ All regional inspectors shall be briefed on the PCB
regulation and instructed to be alert for PCB containing
2quipment while conducting other types of inspectionms.
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Should equipment or PCB oil be observed, the Toxic
Substances Branch shall be notified with the name and
address of the firm, along with the inspector's observation.
Regional inspectors in all programs will accompany a Toxic
Substances Branch inspector on a PCB inspection.

Toxic Substances Branch, To Be Completed By October, 1979
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EMERGENCY RESPONSE

The Region's response to any environmental emergency involving
PCB's shall be according to Regional Order R8 2070.1, Region VIII,
Emergency Response Plan. The plan is limited to those immediate
actions required to protect public health and safety or the
environment (Appendix B). The flow chart describing the Region VIII
Emergency Response Plan is shown in figure III.

As a follow-up action on any PCB environmental emergency, The
Toxic Substances Branch will conduct a TSCA PCB inspection to ensure
compliance with marking and disposal requirements.
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INTEGRATED TOXICS STRATEGY

RESOURCE ALLOCATION MODEL FOR PCB WORK PLAN

A&HM DIVISION

Toxic Substances Branch
Hazardous Materials Branch

S&A DIVISION
Surveillance Branch
Technical Investigations Branch

Emergency Planning & Response Branch

WATER DIVISION

Control Technology Branch

ENFORCEMENT DIVISION

Permits & Compliance Branch
General Enforcement

QPAIR

Level of Effort

I my
Disposal Consulting-1/12 my

Multi-media sampling (2)~1/12 my
Analyze samples for PCB's (100)
5 Responses - 1/12 my

Obtain 20 PCB samples from major
STP's

Permit Development - 1/12 my
Prosecution of violators - 1 my

Workshop development

Consult on newsletters 1/12 my

Depending on the circumstances, other Branches within the Region may be
called upon for various tasks, but it is anticipated that the commltment
of resources would be considered incidental.



APPENDIX

REGION VIII TOXICS INTEGRATED STRATEGY

CANDIDATE CHEMICAL: POLYCHLORINATED BIPHENYLS (PCB's)

Major Sources

The major potentidl sources of PCB's in Region VIII are as follows:

- Transformer Repair Industry

There are approximately 34 repair shops in the Region. The majority
of shops do not now repair PCB transformers although most did in previous
years. The potential for pollution from past work practices is great
along with the fact that many non-PCB transformers are contaminated with
PCB's. Several shops are still repairing PCB transformers.

- Electric Utilities

There are approximately 283 sites operated by electric utilities
that are potential sources of PCB's, These sites often store large
numbers of transformers and capacitors.

- Scrap Yards

All transformers that cannot be repaired are scrapped in the local
junk yards. Even if transformers are drained, some oil finds its way
to the junk yard. There are approximately 135 scrap dealers in our Region.

- Investment Casting Industry

Only one investment casting shop was located in the Region. Any
PCB's present would probably be from past work practices.

~ Mines

There are approximately 1154 mining socurces in Region VIII where
one might find PCB transformers, capacitors, or PCB-containing mining
equipment.

- Mining Equipment Dealers

There are approximately 10 dealers where one might find PCB-containing
mining equipment.

- Federal Facilities

There are at least 25 sources that have PCB transformers or capacitors.
This would include Bureau of Reclamation sites, GSA, and Department of
Defense facilities.



- Waste 0il Dealers

There are approximately 6 waste oil dealers in the Region. Many
electric utilities and rebuilding shops dispose of waste transformer
0il through these dealers.

- Major Public Buildings

Many large buildings contain PCB transformers. It is estimated
that approximately 100 exist in the Region.

- Sewage Treatment Plants

Much of the PCB's in industry finds its way into the sewage treat-
ment plants and comes out in the sludge. There are approximately 1153
sources, many of which have never been checked for PCB's.
- Railroads

Many of the railroad facilities may contain PCB transformers or
‘capacitors.

Population At Risk/Environmental Exposure

The sources in our Region are located in both rural and urban environ-
ments.

llealth and Cnvironmental Effects

PCB's, as a class of compounds, are extremely persistent and non-
biodegradable substances, and tend to bioaccumulate in the aquatic
environment by factors of a few thousand to several hundred-thousand-fold.
The most serious effect of PCB's on aquatic species is their ability to
interfere in the reproductive process and hatchability of fish eggs.

The toxicity of PCB's to humans was demonstrated in 1668 when a
mass poisoning occurred in Japan. Symptoms included swelling of the upper
eyelids, urinal impairment, acne-like formations, and heightened pigmentation
of the skin. Patients with this disease also exhibited neurslcgical
disorders and showed signs of hearing loss, Babies born to women patients
were born smaller than the national average.

PCB contamination is almost universal and has been found in human
nilk, human adipose tissue and in brain and liver of small children.

Entry Into The Environment

PCB's from the various sources find their way into the environment
in all media., When incomplete combustion of waste oil occurs, air pol-
lution occurs, eventually causing water pollution. Improper disposal
practices of PCB equipment can cause pollution in all media.



Control Mechansims Available

Air - Air pollution from incineration of waste transformer oil can
be prevented only if an adcquate temperature and dwell time 1is
obtained to ensure decomposition of PCB's.

Water - Holding ponds with oil skimmers can be used to remove PCB's
from water. Also carbon adsorption systems are effective,
although expensive in removing PCB's.

Solid Waste -~ According to the TSCA PCB Disposal and Marking Regu-
lations, certain PCB wastes must go to EPA-approved
landfills.

Strong enforcement of the Marking and Disposal Regulation will con-
trol PCB's at the source before pollution occurs. NFDES permits can

also be used.

Current Agency and Other Efforts

EPA under TSCA has a Marking and Disposal Regulation for PCB's. A
manufacturing, processing , and distribution in commerce regulation is
about to become final.

FDA proposed lowering the existing guidelines for PCB's in certain
foods in April, 1977. NIOSH published a criteria document in September
“of 1977.

Cost/Benefit
Since the benefits are health-related, they are difficult to quantify.

The costs involved in controlling PCB's would be the cost of performing
inspections at each facility.
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PROTECTION TRANSMITTAL

AGENCY RS 2070.1
APPENDIX 1II

Region VIII Januarv' 22, 1979

EMFRGENCY PROGRAMS - ENVIRONMENTAL EMERGENCIES

MATERIAL TRANSMITTED:

Regional Order R8 2070.1, Reaion VIII, Emergency Response Plan.

MATERIAL SUPERSEDED:

None.

FILING INSTRUCTIONS:

File the attached material in a three ring binder established for the

Region VIII Directives Svstem.
%Zm

Regional Administrator

Dist: 2:Emergency Response Team
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PROTECTION ORDER 8 2070.1
Acency

January 22, 1679
Region VIII

EMERGENCY PROGRAMS - ENVIRONMENTAL EMERGENCIES

PEGION VIII ENVIRONMENTAL EMERGENCY RESPONSE PLAN

1. PURPOSE. This Order establishes the Emergency Response Plan and assigns re-
sponsibility for implementing the Plan.

2. AUTHORITY. EPA authority to respond to a variety of situations that pose

a real or imminent hazard to public health and safety or the environment is
contained in the followina Public Laws: Clean Air Act; Clean Water Act; Safe
Drinking Water Act; Resource Conservation and Recovery Act; Federal Insecticide,
Funaicide, and Rodenticide Act; and Toxic Substances Control Act.

3. SCOPE. This Plan applies to all environmental emergencies occurring within
EPA Reaion VIII. Such emergencies mav invoive discharaes of 0il into waters of
the United States or release of toxic chemicals or hazardous suhbstances into the
environment. The Plan is limited to emeraency response activities; i.e. those
immediate actions reauired to protect public health and safety or the environ-
ment. The resolution of non-emergency problems will be handled with the non-
emeraency authorities of the Public Laws described in Paragraph 2. The Plan
supplements EPA-wide emergency procedures and directives and cther Regional emer-
gency plans includina the 0i1 & Hazardous Substances Pollution Contingency Plan
(OHSPCP), the Air Pollution Episode Avoidance Plan, the Disaster Assistance Co-
ordination Manual, and the Emergency Readiness Manual. This Plan does not
supersede the above mentioned plans, procedures, or directives.

4. PROCEDURES.

a. Duty Officer. The Chief or Acting Chief of the Fmergency Planning and
Response Branch (EPRR) in the Surveillance and Analysis Division serves as the
duty officer during normal working hours. During other than normal working
hours during the week, the EPRB Chief will desianate a standhy duty officer for
each day in order to maintain 24-hour coveraae of the emergency reporting tele-
phone line.

b. On-scene Coordinator {0SC). The 0SC 1s the desianated person in charge
of the EPA response at the scene of an environmental emeraency. The 0SC is
cesignated by the EPRB Chief.

¢. PROGRAM AREA REPRESENTATIVES. Principal and alternate representatives
of regional proarams are desiqnated in Attachment 1 to supplement the EPRB staff

Dist  2:Emergency Response Teanm {nttiated by

EPRB
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during an environmental emergency. Any or all designated program representatives
may become a part of the EPRB staff during an environmental emergency and func-
tion under the direction and supervision of the 0SC. The list of assigned
personnel will he reviewed periodically and adjusted as necessary.

d. Response Activation. Upon receipt of a report that oil has been spilled
into United States' waters, or that a toxic substance or hazardous material has
been released into the environment, the duty officer has three options:

(1) If the size of the spill or release and the resultina hazard to
human health and the environment is such that EPA response is not necessary or
warranted, the duty officer will so inform the caller. EPA response may not be
necessarv if adequate response will be provided by another government agency.

A record will immediately be made of the call including the date and time; name,
title, and location of the caller; location of the spill or release; the type and
quantity of substance or material involved; and an explanation of his judgment not
to respond to the episode. This record will be maintained in the EPRB. Copies

of all phone calls involving hazardous waste aenerators, transporters and treat-
ment, storage or disposal facilities, should be hand carried to the Waste
Management Section, Air and Hazardous Materials Division, to determine compliance
with the Resource Conservation and Recovery Act (RCRA), Subtitle C regulations or
equivalent state requlations.

(2) If the informaticn provided hy the caller in the report of a spill
or release is insufficient, or the duty officer's information concerning the po-
tential hazard of a substance or material is inadequate to dictate immediate EPA
response, he will promptly consult with appropriate designated program represen-
tatives to determine whether such response is indicated. If a decision not to
respond is made, the duty officer will so notify the caller, following the pro-
cedure contained in paragraph (1) above. If a decision to respond is made, the
duty officer will follow the procedure contained in paragraph (3) below.

(3) If EPA emergencv response to a spill or release is clearly indicated
based on information furnished, the duty officer will immediately notify desigra-
ted principal or alternate representatives from appropriate program areas, as
needed, that they have become a part of the EPRB as a member of the emergency re-
sponse team for the incident.

The circumstances of the emergency, including the substance, media, and support
necessary will dictate which proaram area representative(s) will be activated.
The duty officer will notify EPRR Chief (or Actina Chief), who will assign an QSC
for the emergency response team. At the conclusion of the emergency, proaram
area representatives will be deactivated by the 0SC or by joint agreement between
the EPRB Chief and the program supervisor. DNeactivation disaareements will be
resolved by the appropriate Division Directors or (as a last resort) by the
Regional Administrator.
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e. Response Activities. The 0SC will carry out the responsibilities stated
in Chapter 3, Part [ of the Regional OHSPCP. Response activities will follow the
5 operational phases described in the Regional OSHPCP -- as follows:

Phase I - Discovery and Motification

Phase Il - FEvaluation and Initiation of Action
Phase III - Containment and Countermeasures
Phase 1V - C(Cleanup, Mitigation, and Disposal
Phase V - Documentation and Cost Recovery

In addition, the 0SC will notify the appropriate state agency. In the event water
supplies may be threatened, the 0SC will request the appropriate state agency to
notify downstream water users. If the state cannot respond to this request, EPA
will assume this responsibility.

f. Emergency Funding. The 0SC is authorized to verbally obligate funds not
exceeding 3400 for immediate mitigatory actions during any emergency situation,
providing:

(1) The expenditure of funds is under the direct control of an on-scene
federal or state official;

(2) The spiller or cause of the episode will not or cannot take appro-
priate action;

(3) Manpower and/or equipment are immediately available; and

(4) Immediate action will minimize or preclude significant environmental
damage.

5. RESPONSIBILITIES. It is not practical to staff the EPRR with personnel having
the wide range of technical expertise necessary to respond to the myriad varieties
of emergency episodes. To do so would simply duplicate the capabilities contained
in other program areas of the Region Office. This Plan utilizes the capabilities
of various program officers to provide full EPA response to environmental emer-
gencies. The responsibilities of various program offices are described below.

a. Emergency Planning and Response Branch.

(1) Throuah a duty officer, provide 24-hour monitoring of the emeraency
telephone number (303-837-3880) to accept all reports of 011 spills and releases
of toxic chemicals or hazardous materials and activate response.

(2) Designate an 0SC to assemble the emergency response team (including
program area representatives as needed) and carry out the responsibilities stated
in paragraph 4.
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(3) Monitor the progress of each phase of response.

(4) Assure that the Regional Administrator is apprised of all major
environmental episodes and significant events during response action.

(5) Activate the Regional Response Team in accordance with provisions
of the Regijonal OHSPCP when appropriate or when required.

(6) Obtain participation of appropriate state and/or local officials.

(7) Inform Office of Public Awareness and Intergovernmental Relations
of significant 0il and hazardous substances spills or other environmental emer-
gencies.

(8) Notify the Waste Management Branch representative of an emergency
occurring during the loading, transporting, or unloading of a hazardous waste.

(9) Motify the Waste Management Branch radiation reoresentative of any
emergency event involving radioactive materials.

(10) Notify the Control Technology Branch of emergencies affecting public
water supply systems.

(11) Notify the Toxics Substances Branch of any sianificant emergency
event involving toxic substances or pesticides.

b. Office of Public Awareness and Intergovernmental Relations (OPAIR).

(1) Depending on the severity and circumstances of the emergency, the
OPAIR Director will decide their response to the emergency.

{a) For spills or emergencies considered consequential to the
Region, an OPAIR representative will accompany the 0SC to the emergency scene and
serve as the NSC's liaison to the news media.

(b) For less significant emergencies, after consultation with the
0SC, NPAIR may wish to contact news media in the emergency vicinity and provide
them with information about the events.

(2) 1Issue, when appropriate and after consultation with the On-scene
Coordinator, news releases to inform the public of an existing problem, actions
by EPA, cleanup progress, or other significant occurrences.

(3) Arrange for radio or television interviews or appearances, when
appropriate, of EPA representatives involved in emergency response activities.

.(4) Motify Congressional home offices of sianificant environmental
emergencies.
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c. Office of Regional Counsel.

Provide Tegal interpretations of the emergency or imminent hazard sections of EPA
statutory authorities to determine EPA's responsibilities and limits (if any)
thereon.

d. Technical Investiaations Branch, Surveillance and Analysis Division.

(1) Provide personnel for investigation of fish kill episodes and assist
in damage assessment surveys.

(2) Recommend the number, type, and size of samples required to assess
the nature and magnitude of an emergency episode.

{3) Perform laboratory analyses on samples collected.

e. Surveillance Branch, Surveillance and Analysis Division.

(1) Provide on-site monitoring of gaseous releases that may result in
hazardous air quality conditions.

(2) Provide advice on the need to evacuate areas subjected to hazardous
air quality conditions. '

f. Control Technoloay Branch, Water Division.

(1) Alert the appropriate state water supply program(s) and, if neces-
sary, immediately affected water suppliers, of the incident and its potential for
water supply contamination.

(2) Insure that proper tests are conducted on drinking water supplies
that may be affected by spills to assure protection of public health.

(3) Determine appropriate treatment techniques or procedures that may
be used to remove the contaminant from drinking water (surface or subsurface).

(4) Provide advice on resolution of ground water contamination problems.

g. Enforcement and Legal Support Branch, Enforcement Division.

'(1) Initiate all enforcement actions that are appropriate resulting
from environmental episodes. Prepare all legal documents relating to enforcement
actions, and work with the U.S. Attorney's Office to represent EPA in such actions.
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(2) Assist the On-scene Coordinator in matters of “right-of-entry,”
search warrants or any other situation which may pose legal gquestions on-scene or
during the emergency.

h. Toxic Substances Branch, Air and Hazardous Materials Division.

(1) Provide toxicological data and information concerning spilled pest-
icides and toxic chemicals involved in an incident.

(2) Describe the chemical properties, and provide information on per-
sonal safety, protective clothing, decontamination, and disposal of spilled
pesticides or toxic chemicals.

(3) Maintain a 1ist of Poison Control Centers from which emergency in-
formation may be obtained.

(4) If the incident involves a pesticide or a TSCA requlated chemical,
conduct the appropriate investigation for possible violations under FIFRA, as
amended, aor TSCA.

i. Waste Management Branch, Air and Hazardous Materials Division.

(1) Provide information and expertise necessary to effect environmen-
tally safe storage, treatment or disposal of such materials or waste as specified
under regulations set forth in Subpart A, 25G.10 Criteria, Identification and
Listing of Hazardous Wastes in Subpart C of the Resource Conservation and Recovery
Act (RCRA).

(2) In coordination with appropriate state and local agencies, deter-
mine disposal sites for spilled oil or hazardous materials.

(3) Provide technical expertise, field radiation measurements and
assistance during EPA response to radiation emergencies.

(4) Notify EPA Headquarters of the existence of a radiation emergency.

J. Air Branch, Air and Hazardous Materials Division.

(1) Provide meteorological information, as needed, during any environ-
mental emergency.

(2) Based on meteorological information, provide recommendations on
the area extent of evacuation zones during emergencies causing hazardous air
quality conditions.
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k. Administrative Services Brarch, Manacement Division

(1) Provide loaistics (vehicles, space, etc.) and-supplv support during
environmental emeraencies.

(2) Provide purchasino and contracting support.

1. Montana Office.

For emergency events in Montana, this office will have the same responsibilities
of the various proaram areas. If this office cannot perform any particular re-
sponsibility, the responsibility will revert to the appropriate proaram area.

Administrator
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ATTACHMENT 1

EMERGENCY RESPONSE TEAM

PROGRAM AREA REPRESENTATIVES

OFFICE

Emergency Planning & Response Branch

Office of Public Awareness and Inter-
governmental Relations

Surveillance and Analysis Division
Technical Investigations Branch
Field
Laboratory
Surveillance Branch

Water Division
Control Technology Branch

Enforcement Division
Enforcement and Legal Support Branch

Air and Hazardous Materials Division

Toxic Substances Branch
Information
Investigations

Waste Management Branch
Hazardous Wastes
Radiation

Air Branch

Management Division
Administrative Services B8ranch

Office of Regional Counsel

Montana Office

PRINCIPAL

Alvin Yorke

Richard Lathrop

Cornelio Runas
John Tilstra
Keith Tipton

Jack Hoffbuhr

John Lepley

Ralph Larsen
Dan Bench

Henry Schroeder
Paul Smith
Donald Henderson

E11is Linn

Josenh Muskrat

Dick Montgomery

ALTERNATE

Richard Jones

Jo Harrison

Loys Parrish
Bob Tauer
Bi11 Basbagill

Dean Chausse

Steve Jones
Greg Halburt
Al Smith

Dallas Miller
Henry Bonzek

Jon Yeagley

John Giedt

Alfred Broach

Kemper Will

Bob Fox
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OBJECTIVE

The
asbestos

1.

objective of the Regional Asbestos Work Pian 1s to control 2ntry of
into the environment by:

Developing a program to enforce EPA requlaticns contained in Title
40, Code of Federal Regulaticns, Part 51, as amended; Subpart 3 -
National Emission Standard for Ascestoes.

Conducting an active program as developad under the Tox1c Substances
Control Act (TSCA) for the voluntary control of asbestos 'n public
schoois.

Encouraging each state within our Region to designates 2t i2as%t cne
disposal site suitable for asbestos wastes.

Educating the "public" i.e., those 1dustries ar citizens hancling
asbestos.

Promoting interagency cooperation rearding asbestos control,



INTRCOUCTION

The recognition of the potential health hazards from exposure to asbestes
fiber and the increasing use of asbestos in numerous procucts over the past
thirty years has resultad in the U.S. Environmental Protaction Agency (EPA)
ind other federal agencies promulgating regulations governing its safe
handling to protect public health and the environment.

Asbestos in all its forms is considered a sarious respiratory hazard and
is a known carcinogen. Research is inconciusive as to whether asoestos 15 a
nealth hazard in the gastrointestinal tract when ingested. Uniike most
chemical carcinogens, the fibers persist in the environment almest in-
definitely and in certain instances represent a continuous source of axpcsure.

Manufacture and Use

Seventy-four percent of all asbestos used commercially goes into
construction materials. Only eignt percent of this amount is not bonded into
products. Examples of loose asbestos matarials include insulation, 2sbestos
cement powders, and acoustical materials. Twenty-six percent of ccmmerciil
asbestos goes into non-construction products. Such products include taxtilzs,
friction materials including brake linings and clutch facings, paper, paints,
plastics, roof coatings, floor tiles, and miscellaneous other products.
Asbestos mining and milling operations are not found in Region VIII except
that some mines are lccated where asbestiform minerals 2ccur in the soil Zeing
mined. Several different types of asbestos exist, but one type predominatas
in commercial products. This is chrysotile asbestos. 9Other types include
amosite, crocidolite, tremolite, anthophyllite, and actinolite. The summary
table which characterizes astestos includes ail of the industrial sources af
commercial asbestos in Region VILI. As can be sean, Region VIII is 2 rel-
atively small user of asbestos and most of the indusirias listad ara small
operations. Most of the industrial sources listed are Tound in the Jenver-
metro area and in Colorado. There are very faw asbestos processing alants
outside of Colorado in Region VIII. In addition to the presence of asbestos
noted above, EPA is currently concerned ibout 1sbestos exposurs through
sprayed decorative and insulation uses in schools and public buiidings
together with asbestos exposure upon ouilding demolition,

Health ang Snvircnmental Effects

Astestas fibers 7ind antry into the body 2y 1rmhalation z=nd

inNgescion
The retained mineral fibars are found 1n fissues throughout the 1i172-time oF
the nost, aven long after cessatinn of exposure. Fiders may migrata ¢ P
2

organs foliowing retention 1n the lung. Asbestosis and cartiln m



are related to exposure to fibers of the asbestos minerils. Asbestosis s a
progressive, restrictive pulmonary fibrosis asscciated with inhalation of
asbestos fibers, and is a classic occupational disease.

Malignancies related to the inhalation (and pessibly ingestion) of
asbestos fibers by epidemiologic studies inciude carcinomas of the lung,
mesotheliomas of the pleura and peritoneum, and neoplasms of other sites,
Asbestos has a potent cocarcinogenic eftect with cigaretta smoking in
carcinoma of the lung. Asbestos workers who are smokers have over 20 times
the risx of nonexposed nonsmokers.

The population at risk includes not only those engaged in the manutacture
and use of asbestos products, but also bystanders and otners iimited to neigh-
borhood and Tamilial exposures, including persons exposed to friable, sprayed
asbestos in buildings.

Definition of the relationship of low levels of asbestos exposure and
carcinogenesis remains uncertain and difficult. The extended Tatency period,
lack of adequate past exposure data, effect of other carcinogens, and vari-
ability of human response makes the quantification of risk only apgroximate.
Asbestos-related malignancies exhibit latency periods of 20 to 40 years and
may follaow exposures of much less duration and magnitude as seen with
asbestosis.

Excess malignancias have been found in proximity to emissinn sources and
in households of asbestos workers. [In these cases the_axposures seem to have
been variable and generally low (about 100 nanograms/m<). Ashestgs fiber
contamination levels within or exceeding these ranges have been documented
near building sitas using spraved asbestos, in officss, schools, and zpartment
buildings with exposed, friable asbestos ceilings, with use of matarizls such
as spackling compound, and near roads and other areas covered W~i:n ashasics-
containing crushed rock. This indicates continuing envircnmental contemi-
nation and exposure to asbestos at Tavels ccnsidered carcinogenic. An 2x-
panding popuiation at risk has been identified by these Fincings of widesprear
exposure. The impressive annual asbestos orcducticn and evidence of urben
environmental contamination has led observers to conciude that the incidence
of asbestos-induced malignancies has only begun to de defined.



I.

PROBLEM IDENTIFICATION AND CORRECTION

A.

TSCA Voluntary Ashestaos Control Proarem for Public Schools

On March 16, 1979, EPA alerted State officials across tne country to
potential hazards in some school buildings from materials containing
asbestos fibers.

1. Asbestos Control Program

The asbestos control abatement program is designed to encourage
States and school authorities to initiate voluntary erforts to

identify and correct ashestos probisms, osarticularly in public

schools. t has three major components:

- Preparaticn and dissemination of a detailed technical document
providing guidance on identifying asbestos-sprayed materiais,
estimating the potential for exposure to asbestos because cf
deterioration of such materials, and procedures for sealing or
removing such matsrials. The document will provide the critaria
to be used in deciding what action shouid be taken in varigus
circumstances. This tachnical document will be distributad to all
States and school districts and will be available, upon request.
to other interested parties.

- Development of a quality assurance program to snsure that lab-
oratorias wili be able to correctly identify asbestos. 075 will
suggest analytical protocals and quaiity assurance procscures that
States may follow to obtain accurate analysis.

- A voluntary reporting program, States and/or school @istricts
will be asked to furnish EFA 1nformation on the extant o7 the
asbestos probiam and their erforts to deal witn it.

2. Implementation in Region VIII

The number of school districts in Region VII[ ara as foliows:

Colcrado - 131
Montana - 575
Merth Dakota - 317
South Dakota - 1237
Utah - 40

dyoming - 31

zach school district in the Ragion «ill recsive the cusiancs
package.



private scnools, Stata Health Departments, State Education DJepartments,
Locai Health Departments and other interested parties will recaive a copy
of the quidance package.

In addition to mailing the guidance package to school cistricts,

A training session was held in Denver on April 15, 1679, at which
approximately 100 persons from school districts and stats and local
agencies were in attendence.

Assigned to Region YII[ until September 30, 1979, is a civil zngineer
from Pullman-Kellogg Corporation who will be available to schoal districts
for advice and guidance. His assistance has zlready teen requestad and
given to numerous districts in our Region.

It is anticipated that through FY '30 the Region will receive numerous
requests for technical assistance regarding asbestos. Howevar, aftier the
contractor is no longer available there will be no resources available for
on-site assistance.

ASSIGNMENT: Toxic Substances 3ranch

8. ASBESTQS DISPOSAL

1. Background

Tre code of rederal Regulaticns Title 20, Subpart 3 - Naticnal
Emission Standard for Asbestos 61.20 - 681.25 declares astestos to
be a hazardous air pollutant and outlines emission and disposal
standards far asbestos. These regulaticns specify cperazional
procedures that if followed, allaw the disposal of asoesios wasta
without the approval of EPA. Deviation from thess raqulations
requires approval by the Regional Administrator. 3asically, the
requlations require that: 1) there are nc visaple emissions; 2)
the property is post2d with warning signs; 3) the s1te is fsnced
to provide security and; d4) the wasta is coverec 2vary Z4 hours
with 3 inches of compacted soil or sprayed with a petroizum casead
dust suppressant. In additicn to these requirements, the racu-
Yations published under Section 4004 of this Resource Consarvation
and Recovery Act, Criteria for Sanitary Landf11ls, should 2iso be
followed. Tne main objective of the air regulations is to proven:
air emissions of asbestos.



2. EPA Role/Action

Under the T3SCA school asbestos orogram, more asbestes wiil likely
pe removed from schools and present a greatar hazard becausa tnerz2
are no sitas in Region VIII which meet the above criteria.

Members of botn the Toxic Substances Sranch and the Waste
Management B8ranch will develop mechanisms %o provide 2 proper

+  disposal facility for asbestos. Tnis will involve reguesting that
each state designate a site that meets the disposal criteria. [t
is believed that the hazard of future digging is & more serious
problem than leaching of asbestos at this time, so it is desirabis
that the placement of asbestos te mapped so that future owners
will not dig in that area.

ASSIGNMENT: ‘'Waste Management 3ranch

C. NESHAPS Inspections and Enforcement

1. Background

[n addition to the disposal requirements, the Mational Emissicn
Standard for asbestos requires that prior to any demolition or
renovation of structures which contain more than 130 square T2et
of asbestos that the contractor performing such renovation must
notify EPA (in Colorado that State has primacy) in writing at
least 20 days prior to the demolition or renovation. The ncti-
fication must include 1nformation about the oroposed operzticn,
The actual operation can have no visihble emission and to ensure
this requirement is met, certain procecures must be follcowed by
the contractor. These procedures include removal of asbestas
matarial prior to demolition or renovation of the structure 2
wetting the surfaces. Also, such material must te handlad wi
dropping, it to the ground and 17 the material 1s more than I r2e
above graund level it must be lowered via dust-tight chutes or
containers. Such prccedures do not seem consistent with toazy's
demolition technology without saricus dislocations.

The above provisions are cenerally not currentiy being compliad
with by the construction industry in Region VIII, nor 15 the
Region placing any anforcement resources toward such compliancs.

2. EPA Role/Action

Personnel irem the Toxic Substances Branch wiil survey the othzr
nine Regions ancg neadquartars i1nguiring 2bout industry complizancs
and EPA enforcement sursuant to tne above provisiens :f the
ashestos NESHAP.

ASSIGHMENT: Toxic Substances 2ranch



After reviewing the current posture on this 1ssue around the
nation, Region VIII will make a decisiocn as to how the Region will
address this situation. Should it be found that tne requlation
and its enforcement are unrealistic, it would be in keeping with
the President's policy on needless or unworkable regulations :o
recommend to Headquarters that amenament of this particular
NESHAPS be embarked upon.

ASSIGNMENT: Enforcement Division; Regional Ccunsel, Toxic Substances
3ranch, Air Branch, Chairman, Toxics Integration Ccomittee
DRA, RA

As developments occur this secticn of the Asbestos Work ?lan will
be amended.

Any inspections pursuant to the enforcement of the asbestos
NESHAPS will be coordinated with OSHA and NIOSH as an IRLG effort.

ASSIGNMENT: Entorcement Division, Toxic Substances 3ranch

Asbestos removal operations at two schools in the Region will se

monitored for compliance with the asbestos NESHAPS by the 2nag cf

calendar year 1979. If two such removals are unavailable in that
time-frame, the schedule will be lengthened. These actions will

be coordinated with OSHA and MIOSH.

ASSIGNMENT: Toxic Substances 3ranch, Enforcement Division, Waste
Management 3ranch

0. Other Sources of Asbestos

Appendix 1 is a summary of the characteristics of astestecs in Rsgion
VIII including the industrial sources of possible exposurss to sur-
rounding neighborhoods. Ambient air sampling in the 1mmediite neigh-
borhood of a small subset of thesa industries is a viahle oroject as

part of our attempt to control asbestos exposure. Howeaver, given the
Regional rescurces available for all aspects of the [nteqrated To«cics
Strategy such a compling program is cf lower oriority. Therefare, this

section is meant to merely point out that such a project is worth-
while, but that unless future events meke this a higher priaricy
(2.9., an incident resulting in significant neighoornnod axcesura or
results of other research indicating that 2 sicnificant hazard
ex1sts), no rascurces will be committad at this time.



E. Hazard Assessment

Unusual or high exposure situations will be referred to the Toxi:
Substances Branch by the Enforcement Division and the Waste Management
Branch. These situations will be reviewed 7Tor possinle joint in-
spections or IRLG coordination. Data from such situations will be
reviewed and analyzed by the Toxic Substances 3ranch for possible
further study or resaarch.

ASSIGNMENT: Hazard Assessment Section

F. Information Oissemination

The Hazard Asssssment Section will distribute summary data which
characterize the astestos problem to Region VIII's Ti=2id pecple,

Headquartars, [RLG agencies, schcol districts and the public.
ASSIGNMENT: Hazard Assessment Section

[I. PUBLIC AWARENESS (PARTICIPATION)

Public awareness is an important mezans for achiaving reducad exposure %o
asbestos in the environment. Region VIII's public awareness effort w~ill con-
centrate on informing and alerting the public to astestos hazards.

)

The foliowing tasks will be conducted as part of the Re

W

fon VIII orogram:

Conduct asbestos training sessions in each state for school districts
by the end of calendar 1979. (Estimate - 3)
Provide video tapes and guidance packages to concerned citizens and
organizations.

Oisseminate informaticn to the constructicn industry informing them of
the NESHAPS requirements in an effort to bring about voluntary
compliance.

ASSIGNMENT: Toxic Substances granch, OPAIR



INTEGRATED TOXICS STRATEGY

RESQURCE ALLCCATION MCOEL FOR ASBESTOS wWORX PLAN

A&HM Division

Toxic Substances Branch
Hazardous Materials Branch
Air Branch

S&A Division

Water Division

Enforcement Division

Parmits & Compliancs Eranch
Gereral Enforcement

CPAIR

Regicnal Counsel

 my plus contractor support
Disposal Consulting - % my

Review of NESHAPS - } man-month

Review & Enforcement of MESEAFS - i my

Review & Enforcement of ZSEAPS - 35 man-mcnth

Support with Media - % man-rcnth

Qecision on Enforcement cf HESKFAFS -

% man-month

Cepending cn the circumstances, cther Sranches within the Ragion may 2e
called upon for various tasks, but it is anticirated that the ccrmmitment
of resources woula te considered incicentii.



APPENDIX A

METALS NOT CHOSEN FOR STUDY IN REGION VIII
AND REASONS THEREFORE

Aluminum (Al) - no chronic toxicity
Itimony (Sb) - acute data only

Barium (Ba) - pneumoconiosis (occupational); not mined in Region VIII;
as sulfate is used in oil § gas well drilling

Beryllium (Be) ~ acute exposure causes Be disease, but environmental
limits can be 10 to 15 times the 2 micrograms/cu. meter
limit

Chromium {(Cr) - met31 not toxic

Cr'? not toxic
crt (chromaggs) - carcinogen
0.05 mg/1 Cr = USPHS water limit

Cobalt (Co) - no chronic toxicity

Copper (Cu) - no chronic toxicity

Gallium (Ga) - no chronic toxicity; no known present hazard

Indium (In) - no chronic toxicity

Iron (Fe) - benign pneumoconiosis (occupational exposure to high temp.

Fe oxide fumes leads to bronchiogenic carcinoma but the
population at risk is not large

Lanthanons (elements 57-72) - acute data only

Lithium {Li) - no chronic toxicity

Magnesium (Mg) - no chronic toxicity

Manganese (Mn) - chronic toxicity exists in the form of "Manganese
Pneumonia" (occupational); not actively mined in
Region VIII, but exists as a by-product of mining

operations in Montana; greater than 600 ppm creates
adverse health effects

Metal Carbaryls (Mex(CD)y) - Ni(C0) , - cancer of lung § nose (occu-
pational) from nickel refinery

Nickel (Ni) - no chronic toxicity

Niobium (Nb) - no chronic toxicity



Platinum Group Metals - no chronic toxicity
Strontium (Sr) -~ no chronic toxicity
Tantalum (Ta) - no chronic toxicity
Thallium (T1) - no chronic toxicity

Thorium (Th) - no chronic toxicity

Tin (Sn) - inhaled as dust, oil, fume; benign pneumoconiosis (occupa-
tional); not mined in U.S,

Titanium (Ti) - no chronic toxicity
Tungsten (W) - no chronic toxicity
Uranium (U) ~ no chronic toxicity

Zirconium (Zr) - no chronic toxicity

Source: "Industrial Hygiene and Toxicology", Second Revised Edition,
Vol. II, 1963.



APPENDIX B

SUMMARY OF COMMENTS RECEIVED FROM
STATES AND IRLG AGENCIES CONCERNING
THE CHEMICALS CONSTDERED

COLORADO

- Parricularly concerned about: ammonia, ashestos, zinc, lead, mercury, PCB's.

- Compounds of limited interest: molybdenum, arsenic, beryllium, hydrogen
sulfide, parathion, sodium hydroxide

MONTANA

- Of least importance for study are: ammonia, arsenic, zinc, vanadium,
and molybdenum.

NORTH DAKOTA

- The principle substance of concern is the disposal of lignite-fired boiler
ash in abandoned mines since it contains traces of most of the chemicals
which we are considering for study. However, their position is that
since no contamination has manifested itself, we should take a 'wait
and see" attitude regarding the undertaking of further study.

- An adequate data base already exists for all chemicals under consideration,
so a thorough literature review should be done before any studies are
undertaken.

- No further regulations are needed to further control any of the chemicals
listed.

SOUTH DAKOTA
- They concur with the toxics thrust we are developing.

- We should consider studying selenium and nltrates/nltrltes from
irrigation return flows.

- Vanadium should be deleted from consideration.

UTAH

- They concur with the toxics thrust and would advocate an industry-by-
industry approach in some cases.



WYOMING (Solid Waste Managcment)

- Wyoming's groundwater monitoring program will be designed to monitor
for all of the chemicals. This is from landfills. EPA will do the
same for industrial sites. Hence, from a solid waste point of view,
no strategy is needed.

WYOMING (Land Quality Division)

- Delete from consideration: cadmium, zinc, and vanadium.

- We should consider studying: radionuclides (uranium mining), phenols
( coal gasification), 2,4-D and 2,4,5-T, hydrocarbons (coal gasification),
nitrates/nitrites (ammonia to nitrates in in-situ mining process).

WYOMING (Air)
- Consider studying asbestos emissions from the Atlantic City ore deposit.
WYOMING (water)

- Consider studying ammonia compounds released from in-situ mining
operations.

CONSUMER PRODUCT SAFETY COMMISSION

- Consider studying phosphates in water from detergents, ammonia and
formaldehyde used in insulation -- has been found to be a mutegen).

- They concur with the toxics thrust.

OCCUPATIONAL SAFETY § HEALTH ADMINISTRATION

- Consider studying polybrominated biphenyls.

-~ They agree with our list and concur with the toxics thrust.

FOOD AND DRUG ADMINISTRATION

- They do not understand how the list was compiled and so will not comment.

- Delete from consideration molybdenum.






CAUDIDATE CIENICAL:

ASBES10S

REGION VIIL TOXICS INTLGRATED STRATEGY

MJOR SOURCES (REGION VLIEE) - AVERACE
AHNUAL,_PRODUCTION (REGION VIII)

POPULATION-AT-RISK/
ENVIRONMENTAL EXPOSURE

HEALTH & ENVIRONMENTAL
EFFECTS

ENTRY 14TO
ENVIRONMENT

CONTROL MECHANISH
AVAILABLE

CURRENT AGENCY &
OCHER EFFORTS

2uirlding Demolition

Su1ldings constructed with ashestos

burlding materials (facings, insulatio

igssible Industrial Sources

Facilities

Adrasive Products

Adhesives and Scalants

Asbestos Products

dsphalt Felts § Coatings

Brick & Structural Clay Tile

Ceramic Wall § Floor Tile

Clay Refractories

vaskets, Packages § Sealing
Cevices

Industrial Furnaces § Ovens

war-Clay Refractories

Nen-Metallic mineral products

“en-Noven Fabrics

Zhipburlding & repairing

Heaving

larn Mills

Coal and Ore Mlnnﬁg and Milling

(3)

(3)
(4)
(8)

(13)
(7)
(%)

(13)
(4)
(2)
(15)

(2)
(2)

Mostly urban neighbor-
hoods

Schools, public Bldgs

Mostly urban neighbor-
hoods

(ighly concentrated
in Denver & Colorado)

Data on the health effects of

low concentrations in ambient
air are very scarce § possibl
tenuous.

Diseases related to asbestos
exposure: occupational
asbestosis, bronchogenic
cancer, and mesothelioma

May be cocarcinogenic with
cigarette smoking or
certain metals.

“"Fam! ly" cases are known to
exist (1.e., exposure from
wnshing contaminated clothes
resulted 1n disease)

Good dose-response data is
lacking, but less than 2

Fibers/cc of air seem necessafy
to protect against ashestosis)

The epidemiology of various
fiber lengths is lacking

Research has not conclusively
gastrointestinal Jisease witl
oral ingestion of asbestos fi

Occupational exposure data
clearly implicates asbestos
as a causitive factor in the
above diseases.

Not demonstrated

Air emissions
> 100 ng/m3

Air emissions
some > OSHA
standard

Air emissions
possible, Lut nog
hnown .
Concentrations ajg
unknown.

implicated

NErs

Water

Wetting surfaces
Asbestos removal prior
to razing (in sealed
bags)

Downtrend 1n use of
loose asbestos

None

Multi-media filtration

EPA Asbestos Hazardous
Air Pollution Hational
Emission Standards --
visible emissions

No

EPA voluntary school
inspection program

DSIJA Workplace Stds. of
2 fibers/cc

NIOSH proposal to lower
std to .S fibers/cc

Local Government Action

Ambient Air lLimits: -
NM 10 ng/md
CT 30 ng/n3
NY City banned asbestos
spray applications

Increasing attention 1s
being paid to ambient
asbestos levels by local
governments

BAI for Tovics Review

RFSOURLE
ALLOCAT [ON

Costs

a) Inspection for visihle
emissions from building ex-

ca vation 1ncludes neighborhood
sampling

b) Carry on technical assistance
witlh schools

¢} Neaghborhcod air sampling

Benefi1ts

a) Apprchend violators of visible
em1ssions “e1ghbarhood a1r
sampling develops baseline data
for probably the highest ashestos
concentraticns found 1n ambient
arr (1 e., arcund demolition sites

b) Over time this program will
abate relatively high concen=
trations sources from young
children whe have long latency
periods 1n which to develop
disease.

c) Sumpling at some of the most
likely sites wlhere higher concen-
trations may Le found will develor
baseline data  This would be a
first attempt at eventually con-
tiolling 1ndustrial sources 1 f,

1n fact, anv sipnificant cmissions
are ocCuriing

lusulfrcient hedlth effects data
due to water-lorne sontees of

ashestus mabes the cost/benctit

ol such study ey low However,
asbestos does evisl in some water
supplies (¢ ¢ , Duluth, San Fran-

cisco) and health 2ffects are
Suill

undet study,



REGION VIII TOXICS INTEGRATED STRATEGY

NARRATIVE ACCOMPANYING THE CHEMICAL ASBESTOS

Sources

Seventy-four percent of all asbestos used commercially goes into
construction materials. Only eight percent of this amount is not bonded
into products. Examples of loose asbestos materials include insulation,
asbestos cement powders, and acoustical materials. Twenty-six percent
of commercial asbestos goes to non-construction products. Such products
include textiles, friction materials including brake linings and clutch
facings, paper, paints, plastics, roof coatings, floor tiles, and mis-
cellaneous other products. The asbestos mining and milling operations
are a small industry and not found in Region VIII. Several different
types of asbestos exist, but one type predominates in commercial products.
This is chrysotile asbestos. Other types include amosite, crocidolite,
tremolite, anthophyllite, and actinolite. The summary table includes all
of the industrial sources of commercial asbestos in Region VIII. As can
be seen, Region VIII is a relatively small user of asbestos and most of
the industries listed are small operations. Probably the most fertile
ground for investigation of asbestos. as an air pollutant would be in
building demolition and the inspection of buildings already constructed,
since in 1950 more than one-half of all multi-story buildings constructed
in the United States used some form of separated mineral fiber fireproofing.
Most of the industrial sources listed are found in the Denver-metro area
and in Colorado. There are very few asbestos processing plants outside
of Colorado in Region VIII.

Population At Risk/Environmental Exposure

Regarding demolition of buildings containing asbestos, the population
at risk is the general public in the neighborhood or sector of the city
of the construction work. This could be considered mostly an urban
problem. If any emissions are occurring from the industries listed, they
would involve the sector of the city or general neighborhood of the industry,
again mostly urban situations.

It is interesting to note that Dr., Irving Selikoff analyzed almost
2,000 autopsies in three large New York City hospitals and found asbestos
in 40% of the housewives, 50% of the white collar males, and 50% of the
blue collar males. No health significance was related to this finding
but it does indicate that in the urban environment there does exist sig-
nificant asbestos fibers which people aspire into their lungs.



Health and Environmental Effects

Most of the health data regarding asbestos involves the asbestos
mineral chrysotile, but little is known about the health effects of other
fibers. Some would assume that the health effect is the same for the
different fibers, but others would dispute that. The variables which
impact health seem to be the concentration of asbestos fibers, the fiber
size (length and width), and the type of asbestos involved. Most of all
asbestos research deals with occupational exposures. As mentioned on
the sheet, the three principle diseases we are examining regarding
asbestos are asbestosis, bronchogenic cancer and mesothielomia. There
is very little data bearing on the health effects of low concentrations
of asbestos in the ambient air. 1In 1968 the British Occupational Hygiene
Society stated after reviewing medical evidence that '"as long as there
is any air-borne chrysotile dust in the work environment, there may be
some small risk to health." Nevertheless, it should be realized that
exposure up to certain limits can be tolerated for a life time without
incurring undue risks." We should keep this factor in mind when determining
the nccessity of studying asbestos in the ambient air. They also stated
that early clinical signs of asbestosis would be reduced to less than
1% of those exposed to 2 fibers/cc for 50 years of exposure. This means
that given 24-hour exposures of people in the general population, this
level of asbestosis might occur with about % fiber/cc in the ambient air.
If this dose response for asbestosis could be considered accurate, then
this level could be considered an environmental ambient standard. However,
additional consideration should be given to the carcinogenisis aspect.

Of course, as the dose rate becomes progressively lower, the latent
period (the time taken to actually show symptoms of the disease) may
approach or exceed the life span of exposed individuals,

Entry Into The Environment

Nothing is found in the literature to detail the concentrations of
asbestos released into the ambient air from the industries stated on
the summary sheet. Also regarding demolition activities, asbestos
emission is certain, but concentrations are again unknown. Research has
shown that routine activity in a building containing asbestos-sprayed
materials which are fraying can give rise to levels near to and even
exceeding the occupational limit of 2 fibers/cc, especially during sweeping
and dusting operations. Urban ambient air studies have shown asbestos
concentration levels to be less than 10 nanograms/m3 of air and rarely
exceed 100 nanograms/ms. The relation between nanograms/m3 and fibers/cc
are not precise, but a.rough estimate is that 100 nanograms/m3 is roughly
equivalent to .02 fibers/cc. Ambient environmental levels of asbestos
found in U.S. cities in 1969 were 4.3 nanograms/m3 and in 1970 2.1 panggrams/mz-
Higher urban readings occured in communities with large asbestos emission
sources such as factories and areas near construction sites where asbestos
spraying was in progress. Even lower levels were found in non-urban areas.
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Routine maintenance and repair work on buildings with fraying asbestos-
sprayed surfaces can create greater than 20 fibers/cc. Asbestos removal
operations in a building can create greater than 100 fibers/cc and general
custodial work shows concentrations in the area of S fibers/cc. These
levels compare to the occupational standard of 2 fibers/cc. One study
showed that a school with sprayed asbestos surfaces during routine activity
showed between 10 and 50 fibers/cc.

It should be noted that excess malignancies have been found in
proximity to emission sources and in households of asbestos workers. In
these cases the exposures seem to have been variable and generally low,
about 100 nanograms/ms. Asbestos fiber contamination levels within or
exceeding these ranges have been documented near building sites using
sprayed asbestos. This indicates that continuing environmental contamin-
ation and exposure to asbestos still exists at levels considered car-
cinogenie.

Contrecl Mechanisms Available

The level of emissions from industries using asbestos in their processes
are unknown. It is likely that extremely low or no emissions may be occurring
from some of these especially small industries. Regulations promulgated
by EPA in 1973 specify procedures for removal and stripping of frayable
sprayed asbestos fireproofing and insulation materials prior to demolition.
The required work practices include wetting surfaces and disposal of the
removed material to an approved sanitary landfill. Fiber levels in such
operations are not specified, but the regulations require that there be no
visible emissions exterior to the structure. After the removal of asbestos
material from a building, demolition can proceced. It should be noted that
there is a downtrend in the use of loose asbestos material in construction
products due to the known health effects.

Current Agency and Other Efforts

Certain State and local governments have taken an interest in ambient
asbestos concentrations in the enviromment and New Mexico has promulgated
regulations calling for no mdre than 10 nanograms/m3 of asbestos in the
ambient air. Connecticut's standard is 30 nanograms/ms. New York City
has banned the spray application of asbestos and local governments are
increasingly concerned about asbestos in the ambient air and are moving
toward promulgation of regulations in this area.

Summarz

Region VIII contains few industries which process asbestos materials
and the emissions from such facilities are not known. It would seem that
a research effort is more in order to examine these sources than having a
place in the Toxics Integrated Strategy. Certainly building demolition
is an area that needs our attention as well as existing buildings with
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asbestos~sprayed surfaces. The health effects of high asbestos concentrations
are well documented in the literature, but little is known about low levels
(< 2 fibers/cc) of asbestos in the ambient air. Though such low levels

may in fact create health problems, it gives us little justification in

the Toxics Integrated Strategy to further examine such health effects since
this is more of a resecarch effort. The three conceivable activities of

EPA regarding asbestos containment would be field inspection for visible
enissions from building excavaution sites which would also involve neigh-
borhood sampling. Secondly, we can carry on our technical assistance

effort with schools., Finally, general ambient air sampling from various
neighborhoods containing industries which process asbestos would develop
baseline data. Some of the above ideas border on research but at the same
time can be considered abatement activities since over time these programs
would control or at least characterize relatively high concentrations of
asbestos from building sites and possibly industrial settings. Insufficient
health effects data from water-borne sources of asbestos makes the

benefit of such study minimal and thus such was not considered in this
analysis.



CANDIDATE CNEMICAL Ammonia

HAJOR SOURCES (REGIoN VIII) - AVERAGE
ANHUAL PRODUCTION (REGIOM vIii)
0 TR TOR (RECT

O1l Refineries:
Colorado - 5
Montana - 7
North Dalota - 3
Utah - 9
Wyoming - 13

Coke Plants:
U.S. Steel - Orem, UT
CF&l - Pueblo, CO

Wastewater Treatment Plants

feedlots

Misc. Industries
(Chemical plants, fertilizer
manufacturers, laboratornes, etc)

Combustion
(Fuel oil, coal, natural pas,
bottled gas, propane, wood,
forcst fires)

—_—
POPULATION-AT-RISK/

ENVIRONMENTAL EXPOSURE

REGION VIIL TOX1lcs INTEGRATED STRATEGY

HEALTH & ENVIRONMENTAL
EFFECTS

Urban/Rural

Urban

Urban/Rural

Urban/Rural

Urban/Rural

Urban/Rural

Toxic to humans, animals,

plants, Fish

Toxic to humans, animals,

plants

Toxic to Fish

Toxic to Fish

Toxlc to humans, animals,

plants

Toxic to humans, animals,

plants

ENTRY INTO
ENVIRONMENT

CONTROL MECHAN1SM
AVAILABLE

Alr/Water

Water

Water/Air

Alr

CURRENT AGENCY &
OTHER EFFORTS

“RESOURUY.
ALLOCAT 10N

Carbon Monoxide
Scrubbers

Smokeless Charglng
of Coke Ovens

Biological Processes
Chlorination
lon Lxchange Process

Total Runoff
Contaynment

Gas wet scrubbers
Impregnated activated
charcoal

Bag Filters

Wet scrubbers
Electrostatic
precipitators

Unknown

Proposed OS{A standards -
November 1975,
EPA NPDES Permits

Proposed OSHA Standards -

November 1975,

EPA In-stream timitations

EPA NPDES Permits

Proposed 0SIHA Stapdards -

November 1975

Unknown

flesource Allocation. Multimedia
monitoring, including ground-
water sampling, of major sources
and surrounding areas

Benefit: Develop buaseline data
of ammonia levels 1n suspect
ateas
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Major Sources of Ammonia Production (Regiom VIII)

0il Refineries: The following list shows Region VIII's oil refineries
and the towns in which each is located, along with the 1970 census popu-
lation figures for each town.

Colorado

Asamera 0il (U.S.), Inc. Commerce City 17,407
Continental 0il Co. Commerce City 17,407
Gary Western Co. Fruita 1,822
Morrison Refining Co. Grand Junction 20,170
KWilliams Refining Co. Denver 514,678
Montana

Big West 0il Co. Kevin -1,000
Cenex Laurel 2,500~5,000
Continental 0il Co. Billings 61,581
Exxon Co. Billings 61,581
Kenco Refining Inc, Wolf Point 3,000
Phillips Petroleum Co. Great Falls 60,091
Westco Refining Co. Cut Bank 2,500-5,000
North Dakota

Amoco 0il Co. Mandan 11,000
Northland 0il § Refining Co. Dickinson 12,400
Westland 0il Co. Willisten 11,280
Utah

Amoco 0il Co. Salt Lake City 175,885
Caribou Four Corners, Inc. Woods Cross 3,124
Chevron U.S.A. Salt Lake City 175,885
Husky 0il Co. North Salt Lake 2,143
Morrison Petroleum Co. Woods Cross 3,124
Phillips Petroleum Co. Woods Cross 3,124
Plateau, Inc. Roosevelt 2,005
Western Refining Co., Inc, Woods Cross 3,124
Phillips Petroleum Co. Salt Lake City 175,885
Wyoming

Amoco 0il Co. Casper 39,500
C§&H Refinery, Inc. Lusk 1,000
Glacier Park Co. Osage 350
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Wyoming

Glenrock Refining Co. Glen Rock 1,515
Husky 0il1 Co. Cheyenne 43,000
Husky 011 Co. Cody 5,161
Little America Refining Co. Casper 38,500
Mountaineer Refining Co. Inc. LaParge 204
Sage Creek Refining Co. Cowley 366
Sinclair 0il Corp. Sinclair 445
Southwestern Refining Co., Inc. LaBarge 204
Texaco, Inc. Casper 39,500
Wyoming Refining Co. Newcastle 3,432

The following table was take from Environmental Sources and Emissions
Handbook, Marshall Sittig, 1975:

Ammonia Released From 0il Refineries
Source Lb/100 Barrels Fresh Feed
Compressor - internal combustion

0.
Fluid - bed catalytic cracking units 54.
Thermofor catalytic cracking units S.

oo N

EPA Region VIII has no standards set for ammonia emissions to the
air, and is not currently monitoring ammonia air emissions from any of
the major sources listed.

EPA does set effluent limitations on ammonia as part of its NPDES
permit program., These range from .24 to 8.3 pounds of ammonia as N per
1,000 bbl (barrel) of feedstock, depending on the refining process used
and the control technology available.

Coke Plants

No data could be found on ammonia air emissions from coke-oven plants
in Region VIII.

Wastewater Treatment Plants

The background level of ammonia coming from secondary level wastewater
treatment plants is 15 mg/1. Both chlorination and the ion exchange process
reduce ammonia levels to 0. *

Feedlots

EPA NPDES permits now require total contzinment of feedlot rumoff.
Solid waste from feedlots is sometimes used for land treatment. No
figure could be found as to the amount of ammonia in the environment
produced by feedlot operations.



Miscellaneous Industries

A list of occupations with potential exposure to ammonia is given
as Attachment 1. Accurate figures on the amount of ammonia each of these
industries produce are unavailable.

Combustion
Combustion is the major source of urban-produced ammonia. The

following breakdown is from the Environmental Sources and Emissions
Handbook, Marshall Sittig, 1975:

Ammonia Emissions From Combustion

Combustion Source Amount of Emission

Coal 2 1b/ton

Fuel 0il 1 1b/1,000 gal. 6 1
Natural gas 0.3 to 0.56 1b/10 ft
Bottled gas (lintane) 1.7 1b/106£t3

Propane 1.3 1b/10%¢¢3

Wood 2.4 1b/ton

Forest fires 0.3 1b/ton

Toxicity

25 ppm in air was selected in the U.S. as the threshold limit value
to protect against eye and respiratory tract irritation and .discomfort
among unprotected workers. At high concentrations, ammonia is an asphyxiant.
Attachments II, III, and IV contain tables showing reactions of humans and
certain species of mammals, plants and fish to various ammonia concentrations.

Summarz

Approximately 99.9% of ammonia is produced by naturally-occurring
biological processes. The greatest danger concerning ammonia appears to
be in the transportation of anhydrous ammonia, where the possibility of
an accident is always present, Most publications referred to and the
people consulted at EPA agreed that ammonia exists in concentrations below
the level considered hazardous to humans, animals and plants and is therefore
not a major pollutant of the enviromnment. Ammonia in water is hazardous to
fish, but high concentrations are currently controlled by EPA's permit
programs.



AL ) /
ATT) Ol nérir

/

—

TABLE XI-2

OCCUPATIONS WITH POTENTIAL

Acetylene workers
Aluminum workers

tmine workers

/mmonia workers
Ammonium salt makers
Aniline makers
Annealers

Boneblack makers
Braziers

Bronzers

Calcium carbide makers
Case hardeners

Chemical laboratory workers
Chemical manufacturers
Coal tar workers

Coke makers

Color makers

Compressed gas workers
Corn growers

Cyanide makers
Decorators

Diazo reproducing machine operators
Drug makers

Dye intermediate makers
Dye makers
Electroplaters
Electrotypers
Explosive makers
Farmers

Fertilizer workers
Galvanizers

Gas purifiers

Gas workers, illuminating
Glass cleaners

Glue makers

Ice cream makers

Ice makers

Ink makers

Lacquer makers

Latex workers
Maintenance workers (janitors)

Adapted from references 7-9
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EXPOSURE TO AMMONTIA

Manure handlers

Metal extractors

Metal powder processors
Mirror silverers

Nitric acid makers

Organic chemical synthesizers
Paper makers

Perfume makers

Pesticide makers

Petroleum refinery workers
Photoengravers
Photographic film makers
Plastic cement mixers

Pulp makers

Rayon makers
Refrigeration workers
Resin makers

Rocket fuel makers

Rubber cement mixers
Rubber workers

Salt extractors, coke oven byproducts

Sewer workers

Shellac makers

Shoe finishers

Soda ash makers

Solvay process workers
Stablemen

Steel makers

Sugar refiners

Sulfuric acid workers
Synthetic fiber makers
Tanners

Tannery workers

Textile (cotton) finishers
Transportation workers
Urea makers

Varnish makers
Vulcanizers

Water base paint workers
Water treaters

Wool scourers



TABLE 6-5

At ochmens 1L

Physiologic Response to Various Concentrations of Ammonia by Man and Bats2

Ammonia Concentration, ppm

Physiologic Response ManB Bat
Odor is detectable >53 >approx. 100
Causes immediate irritation of throat >408 Unknown
Causes irritation of eyes >698 >approx. 1,350
Causes coughing >1,720 >approx. 3,500
Maximal concentration allowable for prolonged exposure:

1-9 nk 85-100 3,000
Maximal concentration allowable for short exposure: 1 h2 50-100 3,000-5,000

0.5-1 h 300-500 5,000-5,500

Dangerous for even very short exposure (0.5 h) 2,500-6,500 5,500
Rapidly fatal for short exposure (0.5 h)E 5,000~10,000 30,000

Zperived from Henderson and Haggard2 and Mitchell.3

PPeriods used in bat study.3



Animal

Ma nE

Laboratory mouse
Laboratory rat

M. californicusd

M. lucifugus

E. fuscus

T. brasiliensis

a

TABLE 6-6

a
Ammonia Tolerance of Selected Mammals—

Elapsed Exposure Time until Death at Various Ammonia Concentrations

500 ppm 1,000 ppm 3,000 ppm

5,000 ppm 7,000 ppm 10,000 ppm

0.5-1 h
16 hS 2.5-3 h

16 h<

"Derived from Studier et 3&.7

b .
—Data from Henderson and Haggard.2

c
—Data from Weedon et 33.8

i

2Data from Studier.>

~Data from Mitchell.3

10-20 min
30-40 min

35-45 min

1-2 h 10-20 min
>4 days& 2-3 h 10-20 min
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TABLE 2

TIME IN MINUTES UNTIL 50% INJURY 371
TO EXPOSED PLANT SURFACES AT 700,000 ug/m

Part of Plant Plant Time (min)

Leaves Tomato 3
Buckwheat 5
Tobacco 8

Stems Tomato 60
Buckwheat 30
Tobacco 240

Benedict and Breen9 fumigated 10 species of common weeds
which occur throughout the United States in an effort to
develop a method for identifying pollutants ceausing damage.
The ammonia producgd spots of cell collapse and death, primar-
ily along the margins of the leaves. With grasses, small spots
developed over the area where the leaf bends, giving a powdery
appearance. The powdery marking increased in the region be-
tween the bend and the tip as the intensity of fumigation was
increased. Table 3 shows the percentage of leaf area marked
by ammonia at concentrations of 8,400 pg/m3 and 2,100 ug/ma.
Table 4 shows the relative sensitivity of the weeds to ammonia.

Barton8 exposed radish seeds and spring rye seed to
700,000 pg/m> and 175,000 ug/m> of ammonia in air. Both dry
and soaked seeds were used in each case. The germination of
soaked radish seeds exposed for as long as 240 minutes to

700,000 ug/m3 of this gas was not only delayed but actually



TARBLE 3

PERCENTAGE OF LEAF AREA MARKED BY AMMONIA9
( Four-hour fumigations)

Concentration of Ammonia

8,400 yg/m3 2,100 ug/m3
3wk.g 6 wk® 6 wka 3 wk® ew);g.ew—‘f

Plant Moist® MoistP Dry Moist Moist Dry
Mustard 33 48 8 15 10 8
Sunflower 32 32 2 4 2 2
Lamb's-quarters 5 20 11 2 2 1
Cheeseweed 5 19 3 1 1 1
Fnnual blucgrass 6 11 1 2 1 1
Kentucky bluegrass 4 13 1 0 0 0
Dandelion 3 8 2 (0] Q 4]
Chickweed 1 9 1 0 (6] o
Pigweed 2 4 2 1 2 1
Nettle-leaf goosefoot 1l 1 1 0 0 0

a

Age of plants.

Soil condition.

TABLE 4
RELATIVE SENSITIVITY OF WEEDS TO AMMDNIA9
Sensitive Intermediate Resistant
Mustard Lamb's-guarters Dandelion
Sunflower Cheeseweed Chickweed
Annual bluegrass Pigweed

Kentucky bluegrass

Nettle-leaf Goosefoot
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Table 1. Summary of Toxieity Data /ﬁ'T‘QQI nelis /LM::
Texicity mg/1 as N

Oraanism Un-ienized Ampenia Source
Trout spawn 0.25=0.33 LEsg Wuhrmann and Weker (1948)
Brewn trout fry 0.33 10 hr. LEgg Penaz (1965)
Rainbow trout 0.4 LG5 Lloyd and Herbert (1968)
Rainbew trout 1.5 LEsp Merkens and Dewning (1957)
Rainbow trout 0.4 24 hr. LCsq Ball (1967)
Rainbow trout 0.5 L& Herbert and Shurben (1963)
Rainbow trout 0.4-0.58 24 hr. LCgg  Herbert and Shurben
Rainbow trout 0.39 24 hr. LCgy Lleyd and Orr (1969)
Rainbow trout 0.18 48 hr. LG5 Ball (1967)
Rainbaw trout 0.09 48 hr. LCg Ball (1967)
Rainbow trout 0.55 44 hr. LCg Ball (1967)

Comgn carp
Common carp
Gold fish

Brook trout
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Herbert and Shurben
Bal] (1968)
Ball (1968)
Ball (1968)
Ball (1968)
Ball (1968)
Flis (1968)
McKee & Wolf (1963)
Mckee & Wolf (1963)



Table 1. Summary of'Toxicity Data

Toxicity mg/1 as N

Organism Un-ionized Ammonia Source

Carp, Shiner 4.0 LCygo McKee & Wolf (1963)
Suckers, Trout 4.0 LCyqq McKee & Wolf (1963)
Creek chub 4.0 24 hr. LC , 15-21C McKee & Wolf (1963)
Suckers, Shiner, Carp 5.2 24 hr LC00 McKee & Wolf (1963)
Bluegill, Sunfish 6.0 48 hr. LCsq McKee & Wolf (1963)
Fathead minnows 7.0 48 hr. LCg, McKee & Wolf {1963)
Bluegill, Sunfish 7.4 48 hr, LC50 McKee & Wolf (1963)
Sucker, Shiner, Carp 8.0 15 min. LCyqy McKee & Wolf (1963)
Small fish 12.0 24 hr. LCyqg McKee & Wolf (1963)
Creek chub 12.0 24 hr. LC]OO McKee & Wolf (1963)
Perch 12.0 LCypg McKee & Wolf (1963)
Mosquitofish 14.8 96 hr. LCgy McKee & Wolf (1963)

From a review of the literature regarding the toxicity of ammonia to
aquatic biota, the European Inland Fisheries Advisory Commission (1970)
concluded that it was unlikely that concentrations lower than those
adversely affecting fish would be toxic to other organisms. Therefore,
it appears that fish will be the critical organisms when establishing
an in-stream limitation and é]though it may appear that different species
of fish exhibit dissimilar susceptibilities to un-jonized ammonia, such is
not the case. Trout and carp are equally susceptible to un-ionized
ammonia given time to react; although time-based responses are different,
the ultimate response to a given concentration of un-ionized ammonia is the

same (Ball, 1967).



CANDIDATE CHEMICAL:

Arsenic {Inorganic) As

REGION VIIT TOXICS INTEGRATED STRATEGY

CURRENT AGENCY &

MAJOR SOURCES (REGIOH VIIL) - AVERACE POPULATION-AT-R1SK/ HEALTH & ENVIRONMENTAL ENTRY INTO CONTROL MECHANISM THER EFFORTS
ANNUAL PRODUCTION (REGIOMN VII1) ENVIRONMENTAL EXPOSURE EFFECTS ENVIRONMENT AVAILABLE o
(1} Coupper Smelters Large human population Arsenic is a notorious poison| Air {90%) NO amblent air std. OSILA worker limit
located near these that In concentrated amuunts 4.0 ug/m
(a) Anaconda smelters: can cause adverse effects Arsenic Yo landfill requircement
such as liver and kidney trioxlde T.H.A. Shr

I. Anaconda, MT - 12,5 ton/mo

(b} Kemmecott Copper Corp.
Magna, Ul -12.5t0n/m0
{2} Lead Smelters

{4} American Smeleing § Refining
Company

East llelena, MF

(3) Miscellunecous Emassions

Anaconda - pop. 10,000
bl
k. llelena - pop. 22,730
salt Lake City -
pop. 175,885

damage. It Is also a suspect
human carclinogen and birth
defect agent 1n the environ-
ment in proximity to the
source,

Chronic toxicity -
exposure to greater than
0.1mg/ cublc meter.

Aquatic toxicity -

"1sh tolerances range from
2. Smg/1 with no effect to
00.0mg/1 which is 48 hr.
nedian tolerance limlt.

(Aszos)

Water (10%)

Arsenous acid
(H3A503)

haste water discharge
perstts allow 2.0 mg/l
max. per day.

Clean water Act-

0.03mg/1

RLSOURCE
ALLOCATION
Resource Allocation
(1) Multimedia inspection of
of major producers.

(2) Check neighborhoods in
close proximity to the
producers and check the
hospital records for
increased mortality rates
and chronic arsenic poison-
ing effects.

Benefits realized from resource
allocation:

(1) Increased knowledge of
backhground for future
studies.

(2) To emsure that pOllution
abatement is working and
no futher cavironmental
degration 1s taking place.



ARSENIC

Although arscnic is ubiquitous in the environment, there are
activities which cause arsenic to accumulate in the environment.

The major arsenic activities in Region VI1I are copper and lead
smelting and the mining of copper, lcad and gold-bearing ores. The
copper and Jead smelting activities cxpose a greater human population
to arsenic than do the mining operations.

The acute health effects of arsenic to humans are well documented
but the chronic health effects are not well understood. Some studies
suggest that arsenic is a carcinogen while other researchers using
the same data do not reach the same conclusions. Toxicity data suggest
that herbivores are more tolerant of arsenic than are the carnivores.
In fact, arsenic may be a micro-nutrient in the herbivores' diet. The
aquatic environment also has a high tolerance. Arsenic seems to bio-
accunulate more in marine fish and shellfish, suggesting a higher
tolerance of arsenic than fresh water fish.

Arsenic enters the environment in many forms, both inorganic and
organic. The primary inorganic form is that of arsenic trioxide (A5203).
This form of arsenic, As(III), is more toxic than As(V). The chief use
of organic arsenic is in pesticides and desiccants. These uses are
now undergoing R.P.A.R. by EPA.

Even though arsenic is regulated by EPA, OSHA, and FDA, these
agencies now are preparing plans to coordinate monitoring, compliance

and enforcement when appropriate in order to decrease duplication



among these agencies or within an individual agency. This work group
also recommends that in the future, for pollutants of interest to
several regulatory programs, a comprehensive health/risk assessment
be completed for all wedia and not o specific assessment of cxposure

for cach route individually.



FIGURE 2: MATERIAL FLOW THROUGH THE ECONOMY SHOWING PRIMARY EMISSION SOURCES — ARSENIC
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Reactions

and Changes

1. Salt
forwation

2, Adeorption

3. Ion exchange
Demethylation
5. Reduction

b
Oxidation

7. Methylation

TAB

LE 3-22

a
Chemical and Biologic Tranaformation of Arsenicals in Soil™

Relative
Rate of
Change Products
Fast Insoluble
arsenical
galcs
Faat Soll~
arsenic
complex
Fast Sotl-
arsenic
complex
Slow Inorganic
ortho-arsenic acid
Slow Arsines
Moderate Pentavalent
arsenicals
Slow Methylarsines

a
pAdapted from The Anaul Company report.

19a

Biologic Probability of Conditions for
Activity Occurrence Occurrence
Insoluble Very high Presence of iron,
and aluminum, calcium,
inaccive and magneslium 1n
soil
Fixed and High Fine soil
inactive (colloidal and
organic matter)
Fixed High So1l with high
and exchange capacity
inactive
Reacts a8 Low Microorganisms for
1, 2, and demethylation
3 (aerobic)
Very Low Aerobic and anaerobic
active conditions or specific

React as 1,
2, and 3

Very
active

“Refers to oxidation of arsenic from trivalent to pentavalent.

microorganisms

Normal soil condi~-
tions (aerobic)

Presence of

gpecific bacterial
microorganisms
(anaerobic and aerobic)

Further Possible
Changes

Formation of an arsenic

analogue of fluoroapatite,

an extremely insoluble
complex mineral

Formation of sediment in
aquatic systems

Exchange releage by
other salts to react
further as 1 or 2

Same as 1, 2, and 3

Reacts rapidly to foruw
pentavalent arsenical;
then same as 1, 2, and J

Same as 1, 2, and )
Reacts rapidly to foruw

pentavalent arsenical;
then same as 1, 2, and 3
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Volcanoes

Magma Arsenic

Figure 3-4,

Mountains

Natursi Arsenic Sources

Fertilizers

and
Pesticides ﬁ%
A A

Man-mads Arsenic Sources

ORI T

Spring

Available Arsenic

{(Water-Soluble) \

Environmental transfer of arsenic,

Ground Water

Unavallable Arsanic
Insoluble Salts
Surface-Adsorbed
Organically Bound

—

Naturs! Arsenic
Coal
Ot
Minerais
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TABLE 3-20

Estimated Industrial Materials Balance for Arsenic, 1968g

Arsenic, tons

Atmospheric Solid Intermediate Commercial
ltem Input Emission Waste Product Product
Coal consumption 4,300 800 3,500 0 0
Fuel-oil consumption 20 20 0 0 0
Nonferrous metal production:

Mining and milling 43,100 300 28,000 14,800E 0
Smelting and refining 14,8002 2,500 2,000 0 10,3002
Total — 3,620 33,500 — 10,300~

170

a
“Calculated on the basis of Davis and Agsociates, 1968, Minerals Yearboek 1972, and

Minerals in the U, S, Economy, 1975.723a

b
—Includes arsenic in iwported concentrations and intermediate smelter products,

ZFrom Minerals in the U, S. Economy, Bureau of Mines, 1975.723a




Table 3-21. Summary of U.S. Arsenic Flow, Dissipation, and Emission, 19742

Location of Arsenic

End Eroducts:

Steel
Cast iron
Other

Dissipation to land:

Steel slag
Pesticides

Copper leach liquor
Other

Airborne emissions:

Losses from copper smelting
Pesticides

Coal

Other

Waterborne effluent:

Phosphate detergents
Other

Landfil]l wastes:

Copper flue dusts
Copper-smelting slag
Coal fly ash

other

a
—berived from Carton.7033

-116-

Arsenic Flow,

tons
26,438
17,089
3,638
5,711
63,030
39,690
11,565
9,702
2,073
9,757
5,292
2,536
717
1,212
165
121
44
19,691
10,584
3,748
1,984

3,375

Ready Environ-
mental Transport

No

No

No

Unknown

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No



61
- into the Sound.1 4 The installation of more pollution control equipment

at this smelter is planned, so the amount of arsenic relcased into the

air and water will decrease significuntly.161a
Information has been collectéd, to the extent availuble, to

develop a pattern of arsenic emission into the environment. It included

information on the arsenilc associated with mineral raw materials and

fuels, on the arsenic content of salable mineral products, on sclid

waste discarded by mineral processors, and on effluents from mineral

plants. Complete materlal balance reports were obtainable for only a

few plants. However, considerable incomplete evidence was accumulated.

These data were used to trace the disposition of arsenic--through mineral

processing steps and consumption--in commodities containing significant

quantities of arseni;. They were also used to determine the distribution

of arsenic throughout commercial production and the disposition of arsenic

used in agriculture and industry. Arsenic emission to the atmosphere was

calculated with the factors listed in Table 3-19.

TABLE 3-19

a
Arsenic Emission Factors—

Arsenic Source Arsenic Concentration

Mining and milling 0.45 ton/million tons of copper, lead,
zinc, silver, gold, or uranium ore

Smelting and refining 955 tons/million tons of copper produced
591 tons/million tons of zinc produced
364 tons/million tons of lead produced

Coal 1.4 tons/million tons of coal burned

Petroleum 11.5 1b/million barrels of petroleum

a
~TCalculated on the basis of Davis and Associatesl70 and Minerals Yearbook

1968. 7>
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TABLE 3-18

Method of Disposal of Principal Arsenic Compounds Manufactured in the United States

Compound

Arsenic trioxide

Cacodylic acid

DSMA and MSMA

Calcium arsenate
Lead arsenate
Copper acetoarsenite

Sodium arsenite

Current Disposal System

1.

Entrapment of smelter flue dust and shipment to ASARCO for arsenic trioxide
recovery

Long-term storage

Concrete storage vaults (currently contain 60,000,000 1b with 1-1.5%
cacodylate)

Recycling and reuse

Landfill in class 1 sites

Recycling and reuse

Long-term storage

Landfill in class 1 sites

Same as for DSMA

Same as for DSMA, plus recovery of metals by ASARCO

Same

as for DSMA, plus recovery of metals by ASARCO

Same as for DSMA
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of crops orgenic arsenic arsines, and
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FIGURE 3-3. A proposed model for the arsenic cycle in an agroquic
ecosystem. (Reprinted from Sandberg and Allen.62 )
(Dotted lines indicate minor or negligible transfers.)
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2
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3
ALL ARIIAL UIFE
{ DRGANIC ARSEMNCALS)

FIGURE 3-2. A proposed arsenic cycle. 1) the cycle in nature involves
organic arsenicals, few identified., 2) marine algae may
contain arsenfc at up to 9 ppm, land plants generally at
less than 0.5 ppm. 3) edible tissues of food animals con-
tain, on average, below 0.5 ppm; fish, 0.5-3 ppm; and
crustaceans, 3-100 ppm. (Reprinted with peroission from
Frost.) )
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Table 6-5%
Observed Deaths and Standardized Mortality Ratios (SMR) at Ages 65 and Over

for the Period January 1, 1949, through December 31, 1973, among 530 Men b
Retiring from the Tacoma Smelter, by Csuse of Death and Arsenic Exposure Index at Retirement —

Arsenic Exposure Index &

Cause of Death™ Total Under 3,000  3,000-5,999  6,000-8.999 9,000-11,999 12,000+
(7th Revision) Oba SMR Obsa SMR Obs SMR Nbs SMR Obs SMR Oba SMR
ALl causes 126 1118 & 98.1 124 110.3 70 129,28 2% 117,717 130.0
Cancer (140-205) 69 166,68 15 107.9 28 156.0= 14 151.6 7 218,7 5 217.2
Digestive (150-159) 20 120,36 121,29 140.4 2 62.7 .3 264.7 0 0.0
Respiratory (160-164) 32 300,38 5 165.6 11 279.4% 7 306.95 4 568.5% 5 810.5%
Lymphatic (200-203, 205) 2 %.,9 1 166.1 1 126.,1 0 0.0 0 0.0 0 0.0
Other cancer 15 84.8 3 56.3 7 102.8 5 150.4 0 0.0 0 0.0
Stroke (330-334) 4 114,718  150.3 12 80.0 7 104.5 6 218,4 1 64,7
Heart disease (400-443) W4 107.7 33 8l.4 63 122.4 36 144,22 s 53.6 5 83.2
Coronary (420) 118  105.9 25 %.9 52 122,231 165.15 4 51,7 5 95,5
Other heart 26 116.6 8 1115 11 123.2 S 138.4 1 62.9 0 0.0
Respiratory disease
(480493, 500-502) 10 91.6 4  116.8 3 70.9 1 52.4 2 250.8 0 0.0
All other causes 57 91.2 17 89.2 18 %.8 12 104.1 4 91.3 6 212.4

a Pinto, S. S., V. Henderson, and P, Enterline, Mortality experience of arsenic exposed workers. Unpublished data.

b Expected deaths were estimated on the basis of Washington State experience, 1949-1970. Includes four men with unknown
exposures,

Arsenlc exposure index derived from Baetjer, A., M. Levin, and A, Lilienfeld, Analyais of mortality experience of
Allied Chemical plant. Unpublished data. 780b

Manual of the International Statistical Classification of Diseases, Injuries, and Causes of Death.

Statistically significant (P ¢ 0.05).

{3]
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CANDIDATE CIHEMICAL

Benzene

RECION VIIL TOXICS INTEGRATED STRATECY

MAJOR SOURCES (REGIOH VILI} - AVERACE

POPULATION-AT-R15K/ HEALTH & ENVIROHMENTAL ENTRY INTO CONTROL MECUANISM
ARHUAL PRODUCTION (REGIOH V1il) ENVIRONMENTAL EXPOSURE EFFECTS ENVIRONMENT AVAILABLE
Retrolowm Refioneries: 3,000 ppm - endurable Air - hydro- Scrubbers

tolorado - 5
Montuana - 8
fitah - 9

Horth Dakota - 3
Soutlh Dakota - 0
Wyoming - 17

Coking Plants-

Urban/Rural

Colorado Fuel and iron Corp , Pueblo | Urban/pop. 97,453
Colorado
U S. Steel Corporation, Orem, lltah lUrban/ pop. 25,729

Casoline Tndustry-

Terminals
Bulk Plants
Cas Stations
Autos

Terminals 0 4-6 8% benzene by
volume resulted 1n environmental
benzene concentration of O 1

Loading Trucks - 10-33% benzene by

volume produced airborne concentratiof

of benzene ot | 4-9.4 ppn

Las Stations - 2 8-5 8% benzene by
volume resulted 1o environmental
benzene of 0 2-3 2 ppn

Solvent Refineries

Brg West Refinery, Kevan, !lt.

Jdil Spills - benzeune contuent in

crude o1l varies from 0 001X to
0 4z

- 77 p

Urban/Rural

Urban/Rural

for 30-60 minutes. carbon emissons

7,500 ppm - dangerous after
30-60 minutes (acute
poisoning symploms)

20,000 ppm - fatal after
5-t10 minutes

Acute produces toxlic
effects on the central

nervous system
y Air - hydro-

carbon emissons

For coke ovens-
steam ejector
1ids
double gas off-take
relief piping to
alleviate possible
iuternal pressures

Chronic* marked changes in
Lthe blood, chromosone
alterations with diagnosis

of leukemia.

Air, Water

Floating roof tank or
fixed roof tamls

Vapor recovery units

Hater

CURRENT AGENCY &
OTHER EFFORTS
e

OSHA - Occupational
exposure set at 10 ppm
THWA of 8 hours

NIOSH - occupational
exposure nol greater
than 10 ppm of air
determined as a THA
exposure for up to

10 hr workday /40 hr.
vorkweek with ceiling
of 25 ppm

EPA - no anmbient a1r
quality standards but
1t is listed as 2
hazardous pollintant
under the Clean Arr
Act. =

EPA - no effluent
limitations

EPA-no standard set
under the Safe
Drinking Water Act but
it 1s designated as

a hazardous substance
under FWPCA

OSIIA & LA are

coordinating health
research on th2 use
of benzene 1n fasolind

Draft USUWAPS on
Benzene Emissons
from gasoling
1adustraies

EPA-LIQ - had a
meeting on fo.vios of
praft Phase 1 Report
on Benzene
casolire} (Thz group
recommcnded further
ltterature

‘benzene

o 1es on
1ts health ¢ffects,
environmentsl fate &
environment al 1mpact
as weel a2y a cloecer |1
at the other Sompones
of pascling - 1t 1s
presently un.l.ar whi

RESOURCE
ALLOCATION

1) Multi-media sampling of all
major sources

Beuvfit - Determine the level
of benzene being emitted from
these sources.

2) Sampling of the
neighborhoods surronnding the
major sources

Benefit - Determine the
level of benzene present in
these areas.

3Y Survey local health eifects
of the neighborhoods
surrounding the wajor sources

Beucfit - Determine 1f there
are any chronic health efleces
in these arcas relating to
benzenc.

**Tentative Schedule for EPA to
promulgate first set of benzene
regulations 1s for Fall '79'

ke

5

hier 1t is better to control

benzene an oz

oline oy

rasoline steell)



BENZENE

Major Sources

Two major sources of benzene, which produce benzene as a by-product, arc
the petroleum refineries (94%) and the coke oven industries (6%). There
s no information available on the amount of benzene that is emitted
into the atmosphere from petroleum refinerics but it ts thought to be

a considerable amount. Attachment 1 is a list of all the petroleum
refineries in Region VIII.  For the coke industries ecach ton of

coke produced, a yicld of 3.2 gallons of light oil is realized of which
1.85 gallons are benzene. Emissons of benzene from the coke ovens are
not known. Emissions of hydrocarbons calculated as methane for coke
ovens with no emission controls are estimated at 1,96 lbs. of benzene
emitted 1into the atmosphere for each ton of coke produced.

Major Uses of benzene are as a solvent (mainly in chemical labs?, gasoline
additive, and in the petrochemical industries (86%). Benzene is also
found in printing and lithograph, paint, rubber products, dry cleaning,
adhesives, detergents, oil and gas wells, transportation companies.

Benzene in Air

OSHA in 1974, analyzed 269 industrial atmospheric samples for the
presence of benzene. The expected concentration of benzene in urban
air 1s reported to be 0.01 to 0.05 ppm. Based on vapor pressure and
chemical stability benzene is quite mobile and persistent. Its
persistence suggests that it degrades slowly.

Benzene in Gasoline

The current national average of benzene content in gasoline is
1.3 liquid volume percent. There is 0.008 gram of benzene being emitted
with every gram of hydrocarbon.

Bulk Terminals - benzene test data indicate that outlet emissions are
in the range of 0.003 to 0.33 mg/L of gasoline loaded. Usually, bulk
terminals have a storage capacity of 2.1 million gallons of gasoline.

Storage Tanks - losses of benzene are relatively small, approximately
20 kg/year.

Tank Trucks - losses of benzene are approximately 1300 kg/year.

Autos and Gas — this emission data is difficult to estimate. In urban
environment approximately 20% of hydrocarbon emissions (terms of grams
per vehicle mile for passenger vehicles) are due to evaporation.
Benzene found in gasoline is; regular 1.35% by wt., premium 0.81% by
wt., unleaded - no figures available. It is assumed that benzene is
1Z of gasoline vapors and gasoline vapors are 20% of the total annual
motor vehicle emissions.



-2~

Controls can be applied to bulk terminals, bulk plants, and service
stations which would reduce benzene significantly. All service
statlons in Denver have vapor recovery units which are used to reduce
benzene emissions. There is a 2 phase plan to reduce benzene emissons
from these sources but it 1s in a stage of political standstill.

Health Effects

Acute: Exposure to massive concentration in the region of 2.5% by
volume in air 1s rapidly fatal. The symptoms are those of central
nervous depression which may be preceded by convulsion and death

usually follows from cardiovascular collapse. Severe non-fatal symptoms
are similar but recovery may come after a period of unconsciousness.
M1ld exposure symptoms show euphoria followed by giddiness, hcadache,
nausea, staggering gait and unconsciousness 1f exposure continues.

The severity of symptoms of acute benzene toxicity depends upon the
concentration and duration of exposure, but it is documented that

marked variations exist in individual susceptibility.

Chronic: The signs of chronic benzene exposure can appear any time from

a few weeks to several years of exposure. Symptoms may be headache,
dizziness, nausea, vertigo at the end of the work day, stomach pain,

loss of appetite, feeling cold. With severe exposure clinical signs

are more pronounced; i.e., decrease in red blood cells with a fall

in hemoglobin level, indicating a form of anemia. With repeated exposures
to benzene recurrences may readily appear and be more severe. Chromosone
alterations have been reported in patients with a history of benzene
exposure followed by diagnosis of leukemia.

Attachment 2 is a chart of exposures levels to benzene for humans,
animals, and aquatic life.

Summary

Benzene studies to date have been in the range of 50 ppm to 100 ppm.
Conclusions from these studies have shown that the unique aspect of
chronic benzene poisoning effects the blood forming system. Also,
because of the lack of data evidence that chronic exposure to benzene
produces leukemia in humans is incomplete but sufficient enough to
command serious consideration.
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e PETPOLEUM  HEFINERIES

Colorado

fsamera 0il (U.S.), Inc,
Continental 0il Co.

Gury Western Co.
Morrison Refining Co.
Williams Refining Co.

lontana

Big Vest 0il Co.

Cenex

Contincntal 0il Co.
Exxon Co.

Kenco Refining Inc,
Phillips Fetroleum Co.
Viestco Refining Co.

North Dalkota

Amoco 0il Co.

Northlund 0il § Refining Co.
Westland 0il Co.

Utah

Amoco 0il Co.

Caribou Four Corners,
Chevron U.S.A.

Husky 0i1 Co.
Morrison Petroleum Co.
Phillips Petroleum Co.
Plateau, Inc.

Western Refining Co., Inc,
Phillips Petroleum Co.

Inc.

Wyoming

Amoco 011 Co.
C&H Refinery, Inc.
Glacier Park Co.

Wzoming

Glenrock Refining Co.

Huslky 0il Co.

Husky 0il Co.

Little Amcrica Refining Co.
tountaincer Refining Co. Inc.
Sage Crecek Refining Co.
Sinclair 0il Corp.

Southwestern Refining Co., Inc.
Tcxaco, Inc.

kyoring Refining Co.

Commerce City

Commerce City

Fruita

Grand Junction
Denver

Kevin
Laurel
Billings
Billings
Wolf 'Point
Great Falls
Cut BRank

Mandan
Dickinson
Williston

"Salt Lake City

Woods Cross
Salt Lake City
North Salt Lzke
Woods Cross
IVoods Cross
Roosevelt

Weods Cross
Salt Lake City

Casper
Lusk
Osage

Glen Rock
Cheyenne
Cody
Casper
LaBarge
Cowley
Sinclair
LaBarge
Casper
Newcastle

e — e —— s ———— o

17,407
17,407
1,822
20,170
514,678

-1,000
2,500-5,000
61,581
61,581
3,000

60, 091
2,500-5,000

11,000
12,400
11,280

175,885
3,124
175, 885
2,143
3,124
3,124
2,005
3,124
175,885

39,500
1,000
350

1,515
43,000
5,161
39,500
204
366
445
204
39,500

3,432
ArrACymENT L
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C antratton
orgemies | MO Of :‘:cl:yo.ut. Duration of Effect Reforence
Exposure
Iaposure (ppw) po
M= mn Oral -- Acute Death 23, 26
Orel - Acute Mucoup mecbrane (rritstion end syateanic intoxicotion
Dermsl lamersion Acute Rrythens, skin defatting, dry n
of tissue ecaling, eecondary {nfections
Inhalation | 20,000 3-10 Convuleions, psralysts, coms, snd death 1)
minutes
Inhalation | High Acute Petachisl hemorthage in body tlesues, reopiratory trect | 27, 34-36
Iinfections, hypoplasis and hyperplesis in eternsl bone
asrrov, kidney congestion, and cerebral edena, desth
Inhalation | Sublethal Chrontic Ingoania, sgitation, hasdscha, dizzineso, drowsi~ 3,2, 9
neso, breathleoeness, unstesdineso, frricadiltcy,
vartigo, nasuses, logs of sppetite.
Inhalstion | 2.8 ql-’ Acute Bratn aloctropotential enhencement 39
(0.873 ppu)
(odor
threshold)
Inhalation | Sublethsl Chronic Meola, throabocytopents, throsbocytopethy, 35, 38, 42
leukopenis, Jov hamoglobin conceutration, in-
ctoased cell aiza, eooinophil count elevetion.
inhalation | Sublethal Chroatc Stable ond unstable chroaosome aberrations 4347
Inhalation | 100 ppa Chrontc Leukopenia 60
(vort
hours)
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TABLE 111 (CONTINUED)

Concentration

Mode Durstion of
o Etface
rgentcn Exposure of Exposure Exposure Reference
(ppm)
Humen Inhslatfon | 25 ppe Chronte Lover hepoglobin levele, oi- 61
(woyk houfs) | nor hematological deviationes.
g Inhelation | Sublechal Aculq liypertonston and vasomotor patolysis 1)
Oral Sublethal Acutq Mucous wembrang {rritation, n
pulmonary edens snd hemmorhage
Hat inhalstion | 20 ppo 6 hoyra/day | Delsy fn conditicned reeponee tine 81
§ days/week
y 1/1 monthe
Inalation | 100 ppm 6 hours/day | Decreased fpcidence of gpantsnecus behavior 82
S days
tnhalation | 450-500 ppn Y houra/dsy Incresoe tn cytechrome FA50 and 83
IP days sminopyrine demothylase activity
Inhatstion | Thrashold Acute Disturbed oxidstfon-reduc- 19
tion and salbumin producttion
(preg- Inhslation | 1-6).5 -;/n] Chronic Significant bilochemical alterstions 87
nant) (0.3125-19.84 ppm) In both pregnant (emale snd fetus
Oratl 0.9) (0.71- Acute LDso 87
1.2) g/kg)
{young Oral 3.4 g/xg Acute LDso 6?
adult)
(older Oral 4.9 g/ug Acute LD50 6?7

adult)
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Concentration

Durstton of

Mode of Effect Rof
Organiem Lxposure ol Expoeure Lxposure eronce
(ppum)
Rat (older Oral 3.6 g/kg Acute LDm 87
adult)
Inhalstion | 44 pps 1 hours/day | Leukopenia 12
S days/werk
Inhalatton | 200 ppn 8 houres/day | Leukopenis 143
$ days/week
90 days
Inhalatton | 1000 pps 23.3 hours/ | Body watght loss, nose and south hesorrhsge, 2]
day, 105 stonach distention, engorged blood vepsels, re-
hourto veroal of polymorphonuclear: lyophocyte ratio
Inhalation | 88 ppm 204 days Blood, bone msrrow, spleen, and 1)
teotes histopathological alterstions
Inhatation [ 40,000 ppu 10-33 3/8 male Long Evans rats died. 10
slnutes
5 exposures
tnhalation | 10,000 ppm 12.5-30 1/10 male Long Evane rate died 0
minutes
1-17 days
Inhilatlon | 44 ppm 3 houre/day Slight leukopenta 12
A/dsys/vk
5-7 weeks
(uines pig Inhalation | 88 ppa 269 days Blood, bone marrow, spleen, and 13

tastes histopathologicel alterstions
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TABLE 11! (COWMCLUDED)

Concentration
Mo

Ovganion - of of Eaposure Duratton of Roference

b- sure Laposure
(ppm)

Rabbix I.halation | 80 ppa 243 daye Leubopenia end degenaration of seminiferous tubulos 73
tahalation | 33,000-45,000 ppm 3.7 atnuteo | Lightly enesthetised 13
Inhalation | 35,000-45,000 ppa S minutes Excitstion ond (remore 75
Inhalatton | 33,000-45%,000 ppo )6 minutes | Death 13
tahalation | Sublethal Chronic Tatty bone osrrow tissue, nucletc acid 80

per unfit weight of tlssue decreasced,

syntheets of KHA and DHA increased
Inhalation | 10 ag/1 (3,129 ppm) | 6 hours/Jday | Hypertt >phy of smooth endoplasmic reticulua 8e

16 days ribosowe loes, dissppearance of aegwental

distention of ergastoplasa, owelling end

myelin degeneration of mitochondria
{nhaltlon 1 Sufficient to induce leuknpenis | Reiced resintance to pneumonia and tuberculosto 88, 89, 91
Injection Sufficient to Induce leukopenias | Active acute Infections *0
Inhalation | 0.05 g/} Chronic¢ Decressed phagocytic inlex and phagocytic nusber 92"

(15.625 ppum)
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TABLE 1V

REPORTED ACUTE BENZENE TOXICITY TO AQUATIC ANIMALS

Concentration
(ppm) resulting

ORGANLSH in death of all Reforenca
organiems within
2 NHours 14 Hours 24 Hours 48 Moure 96 Hours
Pimphales prowelas _— .
(fathead minnow) 35.56 35.08 33.47 115
Lepomis macrochirusg
(bluegill) - 22,49 22.49 22.49 115
Caragsium suritus
{goldfish) -~ - 34.42 3,62 34,42 115
Lebioteo reticulatuy -- -- 36.60 35.60 36.60 115
(gupples) * * :
Lepomis machroch{umus
(bluegtll) 60 34 -- - 114

Source:

1975.

Modified from Assessing Potentf{al Ocean Pollutants, National Academy of Sciences,
Washington, D.C,
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REGION VIII TOXICS INTEGRATED STRATEGY

CANDIDATE CHEMICAL: CADMIUM

Major Sources

Cadmium is found in nature most generally in low concentrations
associated with a similar metal, zinc. It is present as an impurity
in the more common galvanized zinc coatings (0.03%) and is also used
in many other everyday items such as pottery pigments, paint and plastics.
Automobile tires also contain cadmium which is introduced as an impurity
in the zinc used in the production of tires. Cadmium is a by-product
of zinc smelting and to a lesser extent, cadmium can be recovered from
lead and copper ores.

In Region VIII the summary of sources was obtained from literature
detailing the mining industry and our NPDES files. There are 11 sources
involved in zinc ore mining with two sources extracting, refining and
producing zinc. There are approximately 37 shops in the Region doing
electroplating and could be sources of cadmium. With many power plants
switching to coal, there are a total of 63 potential sources, This
includes existing and proposed coal burning power plants. There are
approximately 18 potential sources of cadmium from the secondary non-
ferrous metals and the iron and steel industry.

The amount of cadmium introduced into the environment in Region VIII
through tire wear is unknown. There are approximately 1153 sewage
treatment plants in the Region, many of which may have cadmium present
in sludge.

Population At Risk/Environmental Exposure

The range of exposure to potential sources runs from rural areas
to urban environments.

Health and Environmental Effects

Health problems from cadmium became known when it was identified as
the probable cause of Itai Itai disease in Northern Japan. The deaths
and deformities experienced by over 200 people in Northern Japan have
been attributed to cadmium from mining wastes which polluted the water
supply, resulting in contamination of food-growing areas.

Cadmium has unquestioned chronic toxicity leading to serious
pathological consequences when ingested in quantities only 3 to 13 times
greater than present average intake rates. Cadmium and its compounds are
toxic substances by all means of administration.
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Inhalation of cadmium fumes, oxides and salts often produces
emphysema, which may be followed by bronchitis. Prolonged exposures to
air-borne cadmium frequently cause kidney damage resulting in proteinuria.
Cadmium also affects the heart and liver.

Cadmium may also be a carcinogen. While there is little evidence
to support this conclusion from studies of industrial workers, animal
experiments have shown cadmium to be carcinogenic.

There is also concern since a statistical study of cadmium in the
air of U.S. cities showed a correlation between cadmium levels and increased
arteriosclerosis heart disease, high blood pressure and decreased life
expectancy.

Entry Into The Environment

We ingest cadmium from a number of sources; air, food, and tobacco.
Cadmium is carried through water onto the land and taken up in the food
we eat.

Control Mechanisms Available

Electrostatic precipitators, baghouses, and cyclones are effectively
used for abatement of air pollution. From combustion sources, a removal
efficiency of 97 to 99 percent is indicated.

In water, if cadmium is present in the form of suspended particu-
lates, the discharge can be controlled by using settling ponds or
thickeners. Filtering or centrifuging wastes can also be considered.

I1f cadmium is present as a soluble compound, it can be removed by
precipitation, or using the techniques of ion exchange, solvent extraction,
or electrolytic deposition.

The only adequate method for disposal of concentrated cadmium wastes
is coagulation with lime; then sedimentation followed by sand filtrationm.
The effluent from this process should be treated further to reduce the
cadmium concentration to an acceptable level.

Current Agency and Other Efforts

EPA has addressed cadmium in its effluent guidelines only for the
mining industry. Several guidelines are given in EPA's Quality Criteria
for Water. There is also a drinking water standard.
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The folliwing schedule is in place:

Fall 78 - EPA/FDA/CPSC Statement on Cadmium and other heavy
metals leached from decorated glassware.

10/8/78 - FR Notice on EPA air programs decision

12/78 - FR Notice on proposed OSHA decision

Spring 1979 - Final decision on cadmium RPAR.

Cost/Benefit

The benefits are health related and therefore difficult to quantify.



CANDIUATE CRENICAL

Inorganic lead

(PL)

REGION VIIT TOXICS INTEGRATED STRATEGY

MAJOGR SOURCES (REGION VEIE) - AVERAGE

POPULATION-AT-RISK/

BEALTI} 5 ENVIRONMENTAL

ENTRY INTO

CONTROL MECHANISM

ANNUAL PRODUCTION (REGION VII1) ENVIRONMENTAL EXPOSURE EFFECTS ENVIRONMENT AVAILABLE
lead produztion 1n Regron 8 = 33,840 mostly rural environmeny lLow level (chronic) lead Arr-stack emissioh Mines: Federal metal
short tons, approx. 5% of U.S. total

(1977;.
and Iin:c

Cy-produced with gold, silver

Major production in:

Colvrado 22,994 short tons
N. Dakota None
S. bidota None
Montzna 106 short tons
Utah 10,740 short tons
Wyoming None

Smelters.

Ancrtzan saclting and Refining Co.,
Cast Heclena, MT

Miscetlaneous Limissions
Autoauiales = 300,000 tons/yr (1970)

l.ead Lzission Factors:

Mining and millang
0.2 1h/ton lead mined

Primar, lead production
5 0 1b/ton of product

Primary copper production
0.6 Ib/tan of product

Grey 1ron tfoundries
0.3 In/ton of 1ron

pop. 10,000

all urban populations

exposure cun cause central

nervous system disorder.

iligh level (acute) exposure

can cauge brain damage.

Fish Toxicity-

Acute-
flard Wuter.

Total Lead.471 mq’]-%hr LC

Free Lead _ 1.38mg/1

Soft Water

Tree Lead- 0.14mg/1-18daylC

Chronic

flard Water

Total Lead - 3.24 mg/l
Frce Lead - 0.064mg/l

Soft Water-

Free Lead 0.028mg/1

-96hrLC

50

S0]

50

Water-acid mine
draltnage

Talllng ponds

Land- stack
emission

Fallout from
auto emlssion

and non-metal mine
safety Act

Alr: Clcan Air Act
1970 1.5ug/cu m

Water: discharge
permits - not to
exceed g.06ng/)
Drinking Water Aot -

0.05 mg/l
0OSIA 0.1lmg/cu

CURRENT ACENCY &
OTHER EFFORTS

IRLG agencies are parti-
cipating 1n developing
an air pollution control
standard for lead.
agencies are considering
a joint assessment both
of lead expusure and
econonmic impact of multl
regulatory action.

Thesyd

D

($)]

RESOURCE
ALLOCATION

Multimedia 1nspectron of
Major producers.

(2) Chech community for visible
damage and health effects

Benefits from resource allocation

Better backhground information
for future studies.

To 1nsure that pollution
abatement 1s workhing and
futher environmental
degradation 1s siowed.



LEAD

Lead emissions have been extensively studied over the past few years
because of its chronic effects.

The emission to the air, excluding the automobile, is approximately
18,000 tons/yr for the United States, of which 5% is emitted in Region 8.
To account for this amount: 18% is from burning waste oil; 13% is from
municipal sewage incineration; 13% grey iron foundries; 11% from producing
gasoline additives; 9% from production’ of primary lead smelting; 9% from
copper smelting; and 8% from the production of steel.

The discharge of lead and its salts occurs mainly from the production
of buatteries and from acid mine drainage. These values range from 0 to
145 mg/1.

Annual consumption of lead is approximately one million tons anddf
this amount 20% is used in the production of gasoline, The annual emission
of lead to the atmosphere is approximately 300,000 tons/yr. (1970).

This amount of emission to the atmosphere gives the average background
of lead to be 0.6 micrograms per cubic meter (ug/ms). The lead emitted
into the atmosphere from automobiles is quickly diluted to about 22% of
its initial value within 1300 ft. of the roadway. The half life of the
lead aerosol is 3 hr. and when these break down they can contaminate both
land and water directly. Two thirds of the lead emitted in the urban
environment is in the form of soluble lead salts which go into the storm

Caren Qi mwetboy
sewers and contaminate the ( ? ). This amount is approximately

8,800 tons/yr.

Attached are some tables from the 1978 criteria document on exposure



to inorganic lead which lists persons who are likely to be exposed;
data of lead exposure in printing industry, battery manufacture, welding

operations, and other occupational groups.
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TABLE X-4

General Exposure from Operations Utilizing Lead

Incidence Average Lead Concentrations Found
of Atr_(mg/m) Urine (mg/1)
Operation Plumbiam Avg Max Avg Max
Metalizing High
Paint spraying: red lead High 1.8 3.5
Brush painting: red lead Some 0.26 0.35
Paint sanding, scraping lHigh 0.32 6.30 0.48
Leaded iron pouring High 19.5
Bearing bronze pouring Some 1.86 3.4 0.54 0.82
Bearing bronze grinding Low 0.84 0.33
Storage-battery manufacturing:
Mixing Some 0.73 3.8 0.70 1.00
Pasting Some 0,75 2.1 0.26 0.48
Grouping Some 0.50 4.0 0.22 0.68
Separating Low 0.15 0.41 0.15 0.27
Casting Low 0.26 0.65 0.19 0.31
Lead smelting, reflning Some 0.35 1.45 0.35 0.88
Lead burning Some 0.57 1.5 0.26 0.37
Homogenizing Some 3.0
Painted-steel burning Some 0.41 0.50
Lead powder mixing Some 2.2 10.2 0.22 0.32
Lead sanding, grinding Some 4,2 7.4 0.26
Paint mixing Low 1.75 5.8 0.17 0.29
Painting, N,0.C. Low 0.09 0.16
Paint spraying: chrome yellow Low 3.9 0.10
Wire patenting Low 0.29 0.60 0.12 0.21
Steel tempering Low 0.13 0.22 0.10 0.21
Bronze pouring Low 0.34 1.56 0.20 0.34
Bronze grinding Low 0.47 1.24 0.17 0.34
Lead casting Low 0.12 0.35 0.14 0.37
Printing:
Stereotyping Low 0,26 0.51 0.15 0.22
Linotyping None 0.07 0.24 0.08 0.14
Soldering, tinning Low 0.25 0.62 0.15 0.23
Lead sawing Low 0.25
Lead glass working Low 0.01 0.02 0.05 0.10

Gasollne-tank cleaning Low 0.07 0.14



Location

Linotype
Room

Monotype
Room

Remelt
Room

Composing
Room

Stereotype
Room

TABLE X-6

Representative Lead Exposures in the Printing Industry

Lead Concentration

Nature of Operations or Exposure in mg/m3 Remarks
Max, Min, Ave.

Lead concentration about 12" ahove 0.027 0.007 0.014 Pot temperature ranged from
lead pot of one of centrally loca- 515° to 550° F,
ted machines
Exposure of machine operators 0.020 0.006 0.012

Lead concentration about 12" above 0.570 0,056 0.163 Pot temperature ranged from
lead pot of one of centrally loca- 660° to 835° F.
ted machines

Exposure of machine operators 0.096 0.027 0.056

Average room concentration 0.158 0.004 0.041 Melt kettlea enclosed are

exhaust ventilated 11

Workers' exposure while filling 0.132 0.035 0.073 Worker's face about 18 to 24

molds above molds while being
poured. Lead temperature 600°
to 700° F,

Room concentration while drossing 0.257 0.149 0.196 Several kettles drossed during
kettles and while removing cop- sample but only one kettle
per plates from electrotype door open at a time

Average room concentration 0.118 0.016 0.062

Concentration at or near the 0.026 0.003 0.008 Pot temperature ranged from
breathing level of workers 550° to 600° F.

operating lead pots, pouring

molds, etec,

Exposure of operators of trimming 0.442 0.002 0.104
and finishing machines such as

saws, bevelers, planers and

routers

Adapted from reference 23



TABLE X-7

REPRESENTATIVE LEAD EXPOSURE IN PRINTING OPERATIONS

No. Of Range Mean
Description of Exposure Samples wg/m ng/m3
Lead Concentrations over Linotype Mealting Pots 9 <0.01 - 0.054 0.025
Concentrations While Cleaning Linotype Plungers 6 0.06 - 2.8 0.783
Concentrations Around Metal Pots
While Removing Dross 9 1.4 -160.0 29.30
Atmospheric Lead at Breathing Zone of Linotype
Operators 17 <0,01 - 0.049 0.021
Atmospheric Lead in Hand Composing Areas
Adjacent to Linotypes 7 <0.01 = 0.045 0.017
Lead in General Atmosphere of Monotype Rooms 12 <0.01 - 0.060 0.028
Lead Concentration 6 inches Above Monotype
Meral Pots 22 <0.01 -10.0 1.070
Lead Concentrations 19 inches Above Monotype
Metal Pots 8 <0.01 - 0.38 0.148
Atmospheric Lead in Vicinity of Unexhausted
Remelt Furnace During Various Phases of Operation
1. Loading & Heating 8 <0.01 = 0.16 0.052
2. Cleaning & Drossing 7 5.10 -50.0 15.26
3. Pouring 7 0.094- 0.78 0.313
Atmospheric Lead in Vicinity of Exhausted Remelt
Furnace During Various Phases of Operation
1. Loading & Heating 2 0.881 - 0.15 0.116
2. Cleaning & Drossing 2 1.8 - 5.3 3.55
3. Pouring 2 0.053 - 0.15 0.102
Sampling - Electrostatic Precipitator
Analysls - Dithizone

Adapted from reference 54



TABLE X-8

Representative Lead Exposure in the Printing Industry

Years in Calculated Urine Lead
Princing Exposure mg/m3 wg/licer
Linotype Operators
9 0.03 -
16 0.03 0.11
15 0.10 0.04
6 0,02 -
20 0.02 0.17
15 0.02 0.11
19 0.02 0.17
38 0.02 -
12 0.02 -
22 0.02 -
11 0.02 -
40 0.09 0.16
18 0.02 0.11
3 0.02 0.32
8 0.04 0.21
6 0.02 0.19
4 0.02 0.24
15 0.10 0.28
20 0.10 0.26
Monotype Operators
3 0.04 0.03
10 0.09 0.28
19 0.06 0.17
7 0.04 0.10
17 0.06 0.18
Remelt Men
2 0.38 0.17
7 0.15 0.13
1 0.04 0.28
10 0.09 0.06
3 0.50 -
5 0.03 -
a 6.13 0.19



TABLE X-8 Cont.

Years in Calculated Urine Lead
Princing Exposure mg[mj mg/liter
Stereotypers
1 0.09 0.27
10 0.10 0.17
4 0.08 0.29
1 0.10 0.26
Others
26 0.02 0.23
1 0.03 0.36
2 0.07 0.23
6 0.02 -
10 0.02 -

Sampling - Electrostatic Precipitator
Analysis - Dithlzone

Adapted from Reference 55



TABLE X-10

Average and Median Blood Lead Content in mg/l00 g of Blood in Storage-

Battery Workers, by Exposure and Duration of Employment.

Duration of Lead

AMr Lead Content, mg/m3

Exposure, Years 0-0.074 0.075-0.14 0.15-0.29 >0.3 X >0.15
0-4
Rumber 17 16 32 20
Average 0.0187 0.0316 0.0378 0.0463 59
Median 0.021 0.030 0.038 0.050
5-9
Number 10 13 40 24
Ahverage 0.0278 0.0405 0.0501 0.0505 74
Median 0.033 0.040 0.043 0.050
10-14
Number 23 24 30 32
Average 0.0198 0.0375 0.0502 0.0481 57
Madian 0.018 0.038 0.046 0.048
15+
Number 44 30 59 45
Average 0.0293 0.0407 0.0457 0.0493 58
Median 0.023 0.036 0.045 0.045

Analysis - Dithizone

Adapted from references 4 and 11
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TABLE X-11

REPRESENTATIVE LEAD EXPOSURES WHILE PERFORMING

WELDING OPERATIONS UNDER VARIOUS CONDITIONS

Coating Type weld Location of sampling probe Lead Avg.
POOR VENTILATIONWt EXPERIMENTAL AREA mg/m3

Zinc-silicate Elect. arc 2' directly above welding 15.2

" " " " 3' above and 2-1/2 back of welding* 0.86

" " " " 3' above and 2' back of welding* 3.27 5.63]

. " " " 3' above and 2' back of welding* 3.65

" " " " Attached to welder's shoulder* 5.16
Zinc-silicate Oxy-acetylene 1' above and 1' back of welding* 3.53

" " " " 3' above and 2-1/2' back of welding#* 1.24

" " " " 3' above and 2-1/2 back of welding* 1.56

" " " " 3' above and 2' back of weldingk 1.80 1.96

" " " Y 3' above and 2' back of welding* 1.80

" " " " 3' above and 2' back of welding* 1.76

" " " " 3' above and 2' back of welding* 2.00
Galvanized steel Elect. arc 2' above and 1' back of welding* 0.40

" "o " " 2' above welder's face 0.69

" " " " 6' above floor, 5' in front of welder 0.35 0.52

" " " " Attached to welder's shoulders#* 0.64
Galvan{ized steel Oxy-acetylene 2'above and 2' back of welding* 0.66

" " " " 3' above and 2-1/2' back of welding* 0.24

" " " " 2' above and 1' back of weldlng* 0.41 0.43

" " " " 6' above and 5' back of welder 0.30

" " " " 3' above and 1' back of welding 0.55
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TABLE X-11 (CONTINUFD)

Coating Type weld Location of sampling probe Lead Avg
Clean steel Elect. arc 2' above and 1' back of welding. (Control sample) O
" " Oxy-acetylene 20" from welding enclosure (Room air, 0
Control sample)
" " Elect, arc 20' from welding enclosure (Room alr. 0]

Control sample)

GOOD VENTILATION (DREATHING ZONE SAMPLES)
Zinc-silicate Oxy-acetylene Attached near welder's nose** G.18
cutting
Zinc-silicate Electric arc Inserted in welder's hood#®# .08
beading
Zinc-silicate Electric arc Inserted in welder's hood#x 0.14
welding
Galvanized steel Oxy-acetylene Attached near nose*#% 0.01
cutting
Galvanized steel Electric arc Inserted in welder's hood## 0.01
welding
ROOM AIR SAMP LES (DOWNWIND FROM WELDER)
Zinc-silicate Elect, arc 3' downwind from the welder. 3' from floor 0.81
" " " " 3' downwind from the welder. 3' from floor 0.76 0.78
" " " " 20' downwind from the welder. 3' from floor 0.26
" " " " 20' downwind from the welder. 3' from floor 0.24 0.25
" " " " 20' downwind from the welder. 6' from floor 0.27

20 "' downwind from the welder. 6' from floor 0.53 0.40
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TABLE X-11 (CONTINUED)

Coating Type weld

OUTDOOR SAMPLES

Location of sampling probe Lead

(10 MPH WIND)

Avg

Zinc-gilicate Elect. arc

Galvanized steel Elect. arc

Galvanized steel Oxy-acetylene
(cutting)

Welder sat upwind. Probe inserted in hood. 0.06
Welder sat upwind. Probe inserted in hood. 0.01
Welder sat upvind. Probe was held 3" from nose, 0.00

t+ Samples were not collected inside welder'

* Sample probe located near welder's face.
#* Helder located upwind from welding.

Analysis - Dithizone
Adapted from Reference

8 hoods.



TABLE X-12

+ Lead Exposurecs and Urinary Lead Levels from
the Cutting of Painted Structural Steel

Exposure mg/m3
0.18
0.50
2,40
1.70
1.20

=
o

Exposures
(Brecathing Zone)

e

Avg.,

Urinc-Lead Respirator Sp. Gr. Mg. Lead/Liter Urine
Mech. Filter 1.014 0.06
Mech, Filter 1.025 0.34
Mech, Filter 1,026 0.30
Mech. Filter 1.030 0.53
Mech, Filter 1.016 0.36
Mech. Filter 1,020 0.58 Avg., 0,39
Mech, Filter = 1.034 0.28
Mech. Filter 1,025 0.70
Mech, Filter 1.031 0.50
Mech. Filcer 1.020 0.49
Mech, Filter 1.030 0.33
HMech., Filter 1,020 0.26

Canister-Type 1.020 g.

. 0.2
Canister-Type 1.030 4 Avg. 0.25

.
NN
o

Adapted froo Reference 57
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TABLE X-13

DISTRIBUTION OF PERSONS IN VARIOUS OCCUPATIONAL GROUPS ACCORDING TO
CONCENTRATIONS OF LEAD IN BLOOD-CINCINHATI

Service Refinery Park- Police City
Lead in blood, station handlers ing Garage Post- Health
mg/100g attend- of attend- Me- Drivers of Traffic All Fire- Office Dept,
ants gasoline ants chanics cars officers police* men Emp. Emp.
1956 1956 1956 1956 1956 1963 1956 1963 1963 1963 1963 1963
0-0.009
0,010-0,019 1 2 1 3 12 18 22 10
0.020-0.029 42 30 1 8 17 4 7 23 78 123 90 24
0.030-0,039 71 46 26 43 19 9 9 9 27 44 24 2
0.040-0.049 14 8 20 72 9 1 4 5 6 2
0.050-0.,059 2 25 1
0.060-0,069 1 4 1 1 1
Totals 130 86 48 152 45 14 17 40 123 191 140 36
Mean 0.028 0.027 0.034 0.038 0.033 0.031 0.031 0.030 0.025 0,025 0.023 0.021
Std. Dev. 0.007 0.006 0.006 0.009 0.006 0.006 0.006 0.009 0.007 0.006 0.007 0.005

*Includes traffic officers for 1963,

From reference 38
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TABLE X~14

DISTRIBUTION OF PERSONS IN VARIOUS OCCUPATIONAL GROUPS ACCORDING TO
CONCENTRATIONS OF LEAD IN URINE~CINCINNATI

Service Refinery  Park- Police City
Lead in urine, station handlers ing Garage Post- Health
mg/100g attend- of attend- Me- Drivers of Traffic All Fire~ Office Dept.
ants gasoline ants chanics cars officers police* uwen Emp. Emp.
1956 1956 1956 1956 1956 1963 1956 1963 1963 1963 1963 1963
0-0.009 1 1 1 4 1 2 2
0.010-0.019 1 4 2 28 9 6 47 49 12
0.020-0.029 74 49 21 39 11 5 5 13 29 71 52 18
0.030-0,039 33 22 12 33 2 4 7 21 36 19 6
0.040-0.049 13 9 7 30 2 4 3 8 30 19 9 1
0.050-0.059 5 2 21 1 2 12 9 1
0.060-0,069 3 4 1 16 1 7 2
0.070-0.079 4 1 1 3 1
0.08-0.12 1 3 3 6
Totals 130 86 48 152 45 14 17 37 116 185 130 37
Mean 0.027 0.028 0.028 0.040 0,020 0.036 0.023 0.039 0.038 0,027 0Q.022 0.022
Std., Dev. 0.010 0.013 6.011 0,020 0.011 0.010 0,011 0.020 0.018 0.011 0.009 0.007

*Includes traffic officers for 1963.

From refereace 5B



REGION VLIL TOXICS INTEGRATED STRATEGY

CAHDIDATE CHEMICAL® Mercury (lnorganic) g
I
) ~CURRENT AGERCY & | RFSOURCE:
MAJOR SOURCES (REGIOH VII1) - AVERAGE POPULATLON~AT-RISK/ HEALTH & ENVIRONMENTAL ENTRY INTO CONTROL MECHANISM OTHER EFFORTS ALLOCATION
AHNUAL PRODUCTLIOM (REGION VIII) ENV IRONMENTAL EXFPOSURE EFFECTS ENV IRONMENT AVAILABLE ____—_______,_______,———————*———”“'
(1) Copper Smciting Large human population {Uepeading on form of mercury, jLopper smelting: Ambient air quality Clean Alr Act 1970 Resource Alloucation.
located near smelters: |this metal can ciuse severe standards promulgated
(a) Anaconda nervous system damage and Air - 90% 1971, F.I.F.R.A. 1972 (1) Multimedia inspection of
Anaconda, MI - hidney destruction. Water - 5% each of the major producers
1. Anaconda, Ml - 8 kg/day pop. 10,000 Solid waste - 5% Drinking water limit prinking Water Act 1974
2 ug/l. 3 (2) Inspection of the ncrghbor-
2 0SHA standard: 50 ug/m hoods in the community tor
A Waste water pemmits visible damage and health
(b) Kennecott Capper Corp. Fish Toxicity No clear data allow 2 ug/l. 8 hr. T.W.A. cffects.
Salt Lake City, UF - .
Magna, UT - 8 kg/day pop. 175,885 Problem occurs from fish Solid wastes: mercury | F.1.F.R.A. 1972 cancelled
because of biomagnification wastes not allowed to all uses of Mercury as Benefits from resource allocation:
(2) Commcrcral tossil fuel EXEB-fired Power plants: be dumped - recycled. a pesticide except for tig
power plants (1973) following. (1) Increascd background knowledge
Alr - 95% fungicide - textiles and of pullution levels of the
{4) Colorado (41) Water - 2.5% fabrics for continous major prouducers for future
-5 Solid waste - outdoor use , to control studies.
1.8 x 10 gm/Kilowatt-hr 2.5% brown mold on freshly sa
sawn lumber; to control (2) Increased knowledge of current
(b) Muntana (7) Dutch elm dlsease, in pollution abatement cquipment
-5 water based palnts for and to ascertatn 1if environ-
2.3 x 10 ga/kilowatt-hr exterior use; Lo treat mental degradation is slowed.
"summer turf diseases'
(e) Utah (21) and "winter Turf diseases{'(3) 1o ascertain if any 1ncrease
3 in mortality or 1increase 1n
2.3 x 10 gm/k1lowatt-hr as a sced treatment diseases related to mercury
poisoning,
(d) Wyeming (22) and as an lIn-cun preserv-
-5 ative in water based
3 x 10 gm/Kllowatt-hr paints and coatings.

(¢) N. bukota (35)
-5
3.3 x 1u gm/kilowatt-hr
(€) S Dakota (50)

4

2.9 « 107 gm/Nilowatt-hr

IUTAL = 1,2 x l(l‘l‘ gn/Kilowatt-hr

(3} Miscellancous Lmissions

I'ast miliing activaty
Primarly Gold and Sllver ores

Presont tining activites
(oal




MERCURY

The toxicity of Mercury and its compounds has been recognized from
historical times. However, recent evidence indicates the relative ease
that these materials enter into the food chain of man when improperly
discharged into the environment. The scarcity of reliable data about
these materials in the environment makes it difficult to access whether
mercury is building up in the environment.

Due to the physical nature of mercury, many diverse uses are made of
it. These uses range from electrical switch manufacture, to battery manu-
facture, to laberatory use and to paint manufacture. Therefore, the sale
of mercury is to industry as well as the individual consumer. This wide
range of consumption creates special control problems, since there are
many small losses by many users. These man-related emissions, which are
out-weighed by natural emissions, are in highly populated areas, and a
direct relationship can be shown between population and total mercury
discharge. It has been found, that aside from industrial and mining
applications, the estimated emission of mercury on a per capita basis
are: air 1.80 g; water 0.39 g; and land 4.25 q.

Mercury has been the subject of many epidemiological studies. These
studies indicatethat at levels below 0.01 mg Hg/cubic meter there 1s no
apparent health hazard; that at levels between 0.0l and .27 mg Hg/cubic
meter some signs of mercury poisoning appears and at levels above 0.3 mg
Hg/cubic meter signs and symptoms of chronic Hg poisoning appear.

The attached appendix shows two primary air sources of mercury
emissions; a typical copper smelter and a coal-fired power plant. The
conclusion of the paper is that the emission of mercury from smelting
and fossil fuel plants presents no apparent health hazard and no addi-
tional contrcls are necessary.



Ay mOIX E

POINT SOURCE EMISSIOXE OF wopouny

Teo primcry sources of wmercury vapor that entars the atmoephere are
coal-fired powsr plants and copper smeltars. Such sources may subsequent-
ly aleo contribute to relatively high ground level concantrations. With
this in mind, dispersion analyses were performed for a large coal-burning
powar plant for which marcury emissions data were available, and for a
coppar smnltar.

Pigquros I-1 through -] are isopleths of marcury vapor cencentrations
vhich result from a coppar slting operation in Acizona. Throe casas
were analyred for marcury vapor concantsation: (a) adverse matsorclogi-
cal conditiong (very unstable and 1 meter per second wind spoed) and an
8-hour averaging ting; (b) averaqge moteorvlogical conditions (neutral sta-
bilicy and 3} meters par socond wind spesed) and a2 J-ninut) avaraging time;
(¢} odverss mateorological conditicns (very unstable and 1 moter per sec-
ond wind speed) and 3J-winute averaging tims. The three cases were run to
coxpare with the occupational eight~hour average, and to determine what
shart-tard concentration might exist under average and adverse conditions,
The highast concentration (40 uq/nz) occurs in Case J}, wvhera the averag-
ing tims is shortensd and the meteorological conditions ars most conducive
<o producing high mmbiont levels.

Case 4 (Fig. Z-4) pertairs to e large coal-burning power plant
(~12,000) tons of coal consw.>d per day). Stack ga; concentrations of
Dezcury were detarmined to be approximately 18 ug/m . (This compares to a
concentration of approximataly 167 uq/uj in the «tack gases of tha copper
szaltergs.}] The aaximum concentration generated from two stacks (300 and

SCO feat is 7V \.q/n] -- well balow any dangarous levels.

g-1
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7ha Bercury vapor concentrations genarated fTom thase two poist
sources are thersfore going to boe relatively small, even undar tha moet
adverse matoorological conditions. Although appreciable quantitise of
mercury arq released from thasa two sources each year (1,372 kg from the
sagltay and 589 kg from the power plant in 1971), the omisgicns occsr over
a wvisespresd arva and ars well dizpersed befora they could pose a hasard
to the genaral population at groand lovul.

Anothar concern is the potantial buildup of mercury in the soll ad-
jacent to such sources as powaer planta and sesltargs. In order to arrive
at an ectimats of mercury in the soil, varicus assusptions had to b
Bada:

-] The mercury will be found to a soil depth of 10 c=m.

o T™ha average daensity of tha soil i{s 2.5 9!/&:13.

o Approximatsly 10 percent of the mercury emitted from
an elevated point source is locally depcsitod within
& radius of 10 kn.

-] Scma 80 pescent of the depositsd mercury remains {n

the soil.

[} The average background soil concentraticn of mercury
iz 71 ppb.

o Tha average life of mercury in soil is 20 years.

Using thase rolatively gross assumptiocns, a mercury corcentration in
80il1 adjacent to tha coppear smalter discussed previocusly was calculated.
It was found that tho smalter could contribute an additional 111 ppb :o
axisting background. However, by chanqing the assumptions above =o ot
unreansonable figures, the range of aercury concantrations :a =20al sould
be 70 to 890 ppb. Unforturataly, no specific data are availadle %0 -orzae-
lato with thease findings, azlthouqh data points in tha jenerai ar-a :f --e

smalter do shov elavated levels (>2C0 ppb).

E-6



Jacsd on the information prosented abowa, it ppears that coppar
e1ting cperatione do not poos & heclth hazard in terms of airborne emin-
oioms of mmrouxy. It is very difficult to predict what happeng to the mer-
oury omoe it 10 released “rum the atack, ag it may adbere to particles and
settle ouwt close to tha plant, or it may be transported long distances, in
walch cape it Decomes pert of a regiocnal transpart phencmenocn. In any
M-Wmmwwanumwu.wd
air,e=issiong from tha smalter studied. Based on these findings and oo
marcury exiosioms dnta ficm othar smelting operations, it soems that no
furthar curtailment of operatiocns, and no new controls, ara bpecosaary to
reduce maTTwry enissions.
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REGION VIIT TOXICS INTEGRATED STRATEGY

Candidate Chemical: Molybdenum

Major Sources:

Molybdenite is the greatest source of molybdenum, the largest known
deposit being the one in Climax, Colorado. Seventy five percent of the
world's known reserves of molybdenum are in the western parts of North
and South America. Large deposits are known to exist in the U.S.S.R.,
Canada, and Chile. In the U.S. most molybdenum comes as the primary
product from the processing of molybdenite, but a substantial fraction
is obtained in connection with processing of copper, tungsten, or uranium
ores. Moleybdenum can also be obtained by recycling of scrap materials.

In Region VIII there are two major molybdenum mines presently in
operation. These are the AMAX Mine in Climax, Colorado and the AMAX
Henderson Mine in Empire, Colorado. AMAX is also proposing to mine
molybdenum 4 miles west of Crested Butte, Colorado (Mount Emmons
Project). A draft environmental impact statement on the Mount Emmons
Project should be available sometime during 1980. ‘

Secondary sources in Region VIII include two tungsten mines, five
copper mining and smelting sites and thirty eight uranium mining sites.

Population-at-Risk (Environmental Exposure)

The majority of the molybdenum sources are in a rural setting. Many
are sited on U.S. Forest Service land.

Health and Environmental Effects

A limited amount of data suggests that molybdenum has a relatively Tow
order of toxicity. Despite the fact that human beings are exposed to
relatively high amounts of molybdenum (100-500 mg/day), primarily via food,
there is no substantial age-related accumulation of molybdenum in the body.

Pastures containing 20-100 ppm molybdenum may produce a disease referred
to as "teart" in cattle and sheep. It is characterized by anemia, poor growth
rate, and diarrhea. The disease may be prevented or cured by the adminis-
tration of copper compounds or removal of animals from the areas high in
molybdenum. The disease may be reproduced experimentally.



Information into possible toxic effects in human beings is scarce.
There are data from the U.S.S.R. literature pointing towards the possi-
bility that exposure to some molybdenum dusts may give rise to pulmon-
ary disorders in the form of pneumsconiosis.

Entry into Environment

The primary route for entry into the environment is in water. All
the sources in Region VIII have NPDES permits.

Contral Mechanism Available

Information on molybdenum removal from wastewaters is not available
in the literature.

Current Agency and Other Efforts

There exisgs a TLV of 5 mg/m3 for soluble molybdenum compounds and a
TLV of 10 mg/m°> for insoaluble molybdenum compounds.

In irrigation water a maximum of 0.005 mg/1 is suggested when used
continuously.

Tolerance for short term use in fine textured soil is 0.05 mg/1

Cost/Benefit

Unknown.



CANDIDATE ClHLMICAL:

Nitrates/Nitrites

REGCION VIl TOXIUS INTEGRATED S{RATEGY

MAJOR SOURCES (REGION VIII) - AVLRACE
I ANNUAL PROBUCTION (REGION VIII)

POPULATION~AT-RISK/
ENVIRORMENTAL EXPOSURE

HEALTH & ENVIRONMENTAL
EFFECTS

ENTRY INTO

COHTROL MECHANISM

CURRENT AGENCY &
OTHER EFFORTS

COST/BENEFLT

"Fertilizers containing nitrogen

,Municipal and industrial wastewaters

i Meat preservatives

"Feed loie sohd toas les

s .‘_;|u4-le.:>’

It 1s estimated that
public comunity water
systems serving approxi-
mately 25,000 people 1in
Region VIII contain
nitrates in excess of
the maximum allowable
level of 10 mg/1 HO3-N
in the primary drinking
water regulations, If
1t 1s assuned that in-
fants under 6 months of
age constitute 1¥ of thd
population at any one
time in these conmun{tid
then approximately 250
{nfants are under direct
exposure at any gtven
time. This exposure
presents a serious risk
Further, over a period
of time the number of
infants potentially
affected rises con-
siderably.

In addition, the
community water systems
with high nitrate con-
centrations do not inel
clude the many small
public water systems
that are classified as
non-community systems
and the individual
systems or other small
non-public systems
serving less than 25
people or which have
fewer than 25
connections

Nitrates and nitrites exert

a toxic effect primartly
by ingestion of drinking
water by infants under 6
months of age. Ingestion

of water gontainfng approxi-

mately 10 mg/1 NO3-N can
result {n a blood disorder

known as methemoglobinemia,

Within the body there 1s
bacterial conversion of
nitrate to nitrite.
converts hemoglobin to

methemoglobin which can no

lsJonger act as an oxygen

transport mechanism in the

blood and the infant suffers

from orygen deprivation

or suffocation. Ingestion
of nitrite directly is
obviously even more
dangerous; however,
fortunately, nitrites
seldom exist in water in
significant amrounts.
Waters with nitrite
nitrogen concentrations of
1 mg/1 or greater should
be avoided for infant
feeding as should waters
with nitrates in excess

of 10 mg/1 NO3-N.

Nitrite

ENVIRONMENT

As indicated else-
where, the princi
pal mechanism for
entry into the
environment is
through public an%
private drinking
water systems.
Nitrates also are

introduced into tme

environment as
preservatives

in meat products;
homever. this is
not believed to
be an important
source of nitrateq
for infants under
6 months of age.

AVAILABLE
The principal control
mechanism is through
public drinking water
programs (state and
federal) and public
health programs.
Since it is not
practical to remove
nitrates in drinking
waters, most programs
are aimed at problem
identification, publ
notification, and
making provisions to
supply infants with
alterpate sources of
waters with safe
nitrate levels which
are otherwise safe
for drinking. Long
range control
utilizes the develop-
ment of alternate
sources of water low
in nitrates, reglonal
ization of small
systems into larger
systems and conrec-
tion of individual
residences to public
vater systems which
deliver water of
satisfactory
quality.

is involved in the
administration of the
federal safe drinking
water programs in

Region VIII states.
Three states - Colorado,

implement the federal
program within their
boundaries. In the
other three states of
Utah, Wyoming and
South Dakota, the
Regional Office
implements the federal
program,

T

EPA Region VII! currently

North Dakota and Montana,

In almost all stetes the
benefits of control programs
are considered te far

exceed the costs. This

even includes programs

aimed at individual water
systemtusers in most states.
However, small non-community
public water systems have
sometimes escaped control.
These are now con.ing under
the provisions of the federal
safe drinking water program.



PCB o

CARDIDATE CHEMICAL:

REGION VIII TOXICS INTEGRATED STRATEGY

HEALTH & ENVIRONMENTAL

MAJOR SOURCFS (REGION VII{) - AVERAGE |POPULACIOK-AT-RISK/ ENTRY INTO CONTROL MECHANISM
ANNUAL PRODUCTION (RECION VIII) ENV IROHMENTAL EXPOSURE EFFECTS ENV [RONMENT AVAILABLE
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REGION VIII TOXICS INTEGRATED STRATEGY

CANDIDATE CHEMICAL: POLYCHLORINATED BIPHENYLS (PCB's)

Major Sources

The major potential sources of PCB's in Region VIII are as follows:

- Transformer Repair Industry

There are approximately 34 repair shops in the Region. The majority
of shops do not now repair PCB transformers although most did in previous
years. The potential for pollution from past work practices is great
along with the fact that many non-PCB transformers are contaminated with
PCB's. Several shops are still repairing PCB transformers.

- Electric Utilities

There are approximately 283 sites operated by electric utilities
that are potential sources of PCB's. These sites often store large
numbers of transformers and capacitors.

- ScraE Yards

All transformers that cannot be repaired are scrapped in the local
junk yards. Even if transformers are drained, some oil finds its way
to the junk yard. There are approximately 135 scrap dealers in our Region.

- Investment Casting Industry

Only one investment casting shop was located in the Region. Any
PCB's present would probably be from past work practices.

- Mines
There are approximately 1154 mining sources in Region VIII where
one might find PCB transformers, capacitors, or PCB-containing mining

equipment.

- Mining Equipment Dealers

There are approximately 10 dealers where one might find PCB-containing
mining equipment.

- Federal Facilities

There are at least 25 sources that have PCB transformers or capacitors.
This would include Bureau of Reclamation sites, GSA, and Department of
Defense facilities.



~ Waste 0il Dealers

There are approximately 6 waste oil dealers in the Region. Many
electric utilities and rebuilding shops dispose of waste transformer
0il through these dealers.

- Major Public Buildings

Many large buildings contain PCB transformers. It is estimated
that approximately 100 exist in the Region.

- Sewage Treatment Plants

Much of the PCB's in industry finds its way into the sewage treat-
ment plants and comes out in the sludge. There are approximately 1153
sources, many of which have never been checked for PCB's.

- Railroads

Many of the railroad facilities may contain PCB transformers or
capacitors.

Population At Risk/Environmental Exposure

The sources in our Region are located in both rural and urban environ-
ments.

Health and Enviromnmental Effects

PCB's, as a class of compounds, are extremely persistent and non-
biodegradable substances, and tend to bioaccumulate in the aquatic
environment by factors of a few thousand to several hundred-thousand-fold.
The most serious effect of PCB's on aquatic species is their ability to
interfere in the reproductive process and hatchability of fish eggs.

The toxicity of PCB's to humans was demonstrated in 1968 when a
mass poisoning occurred in Japan. Symptoms included swelling of the upper
eyelids, urinal impairment, acne-like formations, and heightened pigmentation
of the skin. Patients with this disease also exhibited neurslogical
disorders and showed signs of hearing loss. Babies born to women patients
were born smaller than the national average.

PCB contamination is almost universal and has been found in human
milk, human adipose tissue and in brain and liver of small children.

Entry Into The Environment

PCB's from the various sources find their way into the environment
in all media. When incomplete combustion of waste oil occurs, air pol-
lution occurs, eventually causing water pollution. Improper disposal
practices of PCB equipment can cause pollution in all media.



Control Mechansims Available

Air - Air pollution from incineration of waste transformer oil can
be prevented only if an adequate temperature and dwell time is
obtained to ensure decomposition of PCB's.

Water - Holding ponds with oil skimmers can be used to remove PCB's
from water. Also carbon adsorption systems are effective,
although expensive in removing PCB's.

Solid Waste - According to the TSCA PCB Disposal and Marking Regu-
lations, certain PCB wastes must go to EPA-approved
landfills.

Strong enforcement of the Marking and Disposal Regulation will con-
trol PCB's at the source before pollution occurs. NPDES permits can
also be used.

Current Agency and Other Efforts

EPA under TSCA has a Marking and Disposal Regulation for PCB's. A
manufacturing, processing , and distribution in commerce regulation is
about to become final.

FDA proposed lowering the existing guidelines for PCB's in certain
foods in April, 1977. NIOSH published a criteria document in September
“of 1977.

Cost/Benefit
Since the benefits are health-related, they are difficult to quanitfy.

The costs involved in controlling PCB's would be the cost of performing
inspections at each facility. These are summarized on the attached sheet.



CAHDIDATE CHEMICAL. Van.adiug

ANHUAL PRODUCTION (REGION VIII)

“AJOR SOURCES (REGION VI1l) - AVERAGE

REGION VIIl TOXICS INTEGRATED STRATEGY

POPULATJON-AT-RISK/

HEALTH & ENVIRONMENTAL

ENV IRONMENTAL EXPOSUKE

EFFECTS

Yanadium Mines

Colorade - 118
Utah - 46

Yanadium M111s

Unfon Carbides
Rifle MI11, Rigle, CO

Unjon Carbide's
Uravan Mi11
Uravan, CO

Mines Development, Inc.
fdgemont, S.0.
(Inactive)

Atlas Minerals - Meab, Utah
Ccal and 011 Combustion

Rura}l

Rural

Urban/Rural

Acutely toxic to humans
and animals

Toxic effects to aquatic
life unknown; under study

Acutely toxic to humans
and animals

Acutely toxic to humans
and animals

AGENCGY & RLSUL,:'E
ENTRY 18TO CONTROL MECHANISH CURRENT AGEHS ALLOCHT I3
OTHER EFFORIS
ENVIRONMENT AVAILABLE
Mater nknown Unf nown Resource Allocation: Multimedia
sampling of majcr sourceg and
surrounding areas
Air/Mater Unknown Urantum M11] Tailings Benefit: beiclsp bascline data
Radiation Control Act of vanadium le.zls 1n suspect arca
of 1978 - regulated by
HRC & EPA
Alr Cyclanes EPA-sponsored
Electrostatic "Coal Fired Power Plant

precipitaters

Trace Element Study"




VANADIUM

Major Sources

Vanadium Mines and Mi11s: Vanadium is almost always found in con-
junction with uranium. Union Carbide's Rifle Mine is the only mine
currently producing vanadium as its principal product. Colorado is the -
second highest producer of vanadium among the states. San Miguel,
Montrose, Garfield and Mesa were the leadina counties of vanadium-
bearing ore and vanadium production. Exact figures pertaining to
vanadium production are confidential.

Coal and 011 Combustion: Atmospheric emissions during the year
1968 in the U.S. due to the combustion of fuel oil and coal were
17,000 tons and 1,750 tons respectively. Current studies of vana-
dium emissions from coal and oil-fired power plants in Region VIII
could not be found. Emissions from each plant would vary with the
amount of vanadium residue present in the coal and oil burned and
with the control mechanism used.

Population at Risk

In addition to the segment of population 1iving in the vicinity
of vanadium mines and mi11s and power plants furning vanadium-rich
coal and oi1, workers in the following occupations also have p&tential
exposure to vanadium:

alloy makers petroleum refinery workers
boiler cleaners photographic chemical workers
ceramic makers textile dye workers

dyemakers uranium millers

ferrovanadium workers vanadium alloy makers
glassmakers vanad{um miners

inkmakers vanadium millers

organic chemical synthesizers vanadium workers

According to 1977 NIOSH estimates, approximate1y 174,000 employees
in the U.S. have potential exposure to vanadium.

Toxicity

Vanadium is nontoxic as a metal, but is acutely toxic to humans and
animals in its pentavalent form. (Vanadium in the atmosphere is usually
found as vanadium pentoxide.) Workers exposed to high concentrations of
vanadium dust have suffered symptoms ranging from eye and skin irritations
to coughing, difficulty in breathing, bronchitis and chest pa1gs. Chronic
effects from vanadium exposure have not been adequately studied, although



chronic exposure to environmental air containing vanadium has been
statistically linked to mortality rates from heart diseases and
certain cancers. No studies were found on adverse effects of vana-
dium on plants.

Roency Ffforts

In 1977, NIOSH published a criteria document for a recommended
standard for occupational exposure to vanadium. OSHA has not yet
published a standard for same. EPA has no drinking water standard
established for vanadium. EPA has also not established vanadium
effluent and emission guidelines in connection with the issuance of
NPDES permits. The American Conference of Governmental Industrial
Hygienists recommended the following threshold 1imit values for
vanadium:

Vanadium pentoxide dust: 0.5 mg/m3 as V205
Vanadium pentoxide fume: 0.1 mg/m3 as V205



CANDIDATE CHEMICAL. Zinc

REGION VIIL TOXICS INTEGRATED STRATEGY

MAJUR SOURCES (REGLOW VIII) - AVERACE AWPOPULATION-AT—RKSK/ HEALTH & ENVIRONMENTAL ENTRY INTO CONTROL MECHANISM
ANNUAL PRODUCTIONH (RECION VIII) ENVIRONMENTAL EXPOSURE EFFECTS ENVIROHMENT AVAILABLE
Acute* lietal fume fever Atr - moderate

Mines and Mills

New Jerscy Zinc Cowpuny, Fagle, Co.
{mine/mi 1)

ASARCO, [nc
Leadville,

& Resurrection Hine,

(mine/m1i1)

Hewmont Tdarado Mine, Ouray County
Standards Hetal Corp., Sunnyside Mine,
Silverton, Co.

Park City Ventures, Ontartu Mine, Juab
Comnty

Timtic Division of Keanecotrt Corp.,
Burgen Mine, Utah County

Anacuada Co., Butie, Mt

flomestake Bulldoyg, Creede, Co.(mine/

Co.

nili) )
Worastake, Lead, S D. (“‘“QIN|“
Amax, lnc., Mt. Emmons, Crested Butte,

Co., {mine)

Emission Factor- 0.2 ib/ton zinc

nined
Prectsions Foundries ‘ASARCO, Inc.)
Denver, Cu
Brass Foundries - Heah ~ 2, Montana - 2

Colorado - 7

0 18 Ib/ton of process veirhy.

7,690 pop - -ural
4,314 pop - rural
741 pop - rural
797 pop. - rural
pop. unknown - rtural
pop. unknown - ryral

23,358 pop - arban

tUrban

Urban

usually occurs after
respiratory exposure to
freshly generated zinc

fumes Symptoms are headache
fever, chills, achiug,
nansca, (malaria-like
symptoms)  HMan-fatal.
Recovery is usually in 2
days It 1s estiwated that
metal fume fever doas not
occur below 15 mg/m] Air
concentration of zinc oxides
and exposure time causing
metal fume fever is unknown.

Chronic: Unknown

Zinc is also toxic to
aquatic life.

loses of zinc int
the atmospliera

during mining

Water - treatment
by wet flotation

in milling result
In emLsslons into
water

Sol1d Waste - 2
sources - one
saying there 1s
significant con-
tamination and
the other saying
no potential haz-
ardous wastes
from treatrent &
disposal of wastey
generated 1n ninl
of zinc ores

Air ~ large
emissions which
ofren results 1n
cadmium emissions

Solid Waste - hagh
zinc wastes around
smelters then con-
pared to controlle
areas

Water

Water, Air and
Sulid Waste

1ime
precipitation settlins

filrration,

hoods, baghouses
precipitators

Baghouses &
filetration

CURRENT AGENCY &
OTHER EFFORTS

NI10OSIl - criteria
document on zinc
oxide

Safe Warer Drinking
Act 1s 5 mg/L

No ambient air
standards

Water staandard is
.05 mg/L

RESOURCL
ALLOCATION

1) Mult:-wedi1a sampling of the
major sources
Benef1t - none AllL the
data available veports that

zinc 1s non-toxic



ZINC

Zinc is essential to all Tiving organisms. It 18 a normal constituent
of the human body. The daily requirement for human beings has been
recommended as 15 mg/daily for adults.

ZINC PRODUCTION

In 1976, Colorado produced 10% of the zinc in the United States. The
following is a table for the zinc produced in our Region for 1974,
1975, 1976, and 1977.

State

Colorado 49,489 tons 48 ,460 tons 50,621 tons Unknown®
Montana 136 tons 110 tons 64 tons Unknown
Utah 12,619 tons 19,640 tons 22,481 tons 18,300 tons

*Unknown ~ due to confidentiality
The major mines that produce zine for Colorado are:

Idarado Mine - in 1976, ranked 19th in the nation for the production of
zinc. It treated 361,000 tons of ore making 3.837% zinc. Ore reserves
were 3.5 million tons grading approximately 4.47 zinc.

Resurrection Mine - in 1976, ranked 9th in the nation for the production
of zinc. It milled 200,000 tons of ore grading 9.26% zinc. Ore reserves
were 2 million tons grading approximately 9.947% zinc.

Sunnyside Mine (Standards Metal) - in 1976, ranked 25th in the nation for
the production of zinc. There are no figures available for the amount
of zinc this mine produced.

New Jersey Zinc Mine - There are no figures available for the amount of
zinc this mine produced.

Other zinc mines in Colorado are Big Ten Construction, Littleton, Co.,
Falcon Mines, Inc., Montrose, Co., U.S. Mine and Mineral, Denver, Co.,
Homestake Mining Co., Bulldog Mine and Mill, Creede, Co., Houston 0Oil

and Minerals Corp., Emperius Mine, Creede, Co., and Climax Molybdeum,

Climax, Co.

The major mines that produce zinc for Utah are:

Kennecott - in 1976, ranked 18th in the nation for the production of
zinc. No figures are available for the amount of zinc this mine produced.

Park City Ventures - mined 174,888 tons of ore and purchased 12,437 tonmns.
The mill ore graded approximately 7.4% zinc.



Smelters

Primary Smelter

Precisions Foundries (ASARCO, Inc.) - 3055 E. 52nd Ave., Denver, Co.

Primary and Secondary Smelters of Non-Ferrous Metals

U.S. National Metals, Salt Lake City, Ut.

ASARCO, Inc., 495 E. 51st Ave., Denver, Go. Primary
Beryl Ores Co., 100 Ave. and Alkire St., Broomfield, Co.

Great Falls Refinery, Great Falls, MT.

Canyonlands 21st Century Corp., Blanding, Ut. Secondary
Mackay, B.R. & Sons, Salt Lake City, Ut.

United Refinery, Salt Lake City, UT.

Cozinco, Inc., Salida, Co. (zinc sulfate)

Wensley Metal Products Co., 1445 Osage, Denver, Co./'
(lead, zinc, tin, bablitt, solder) /

Brass Foundries

Star Brass Foundry & Ref. Co., Salt Lake CIty, Ut,
State Brsss Foundry, Salt Lake City, Ut.

Act Powell Bronze Foundry, Kalispell, Mt.
Brubaker and Associates, Inc., Kalispell, Mt.
Advance Foundry Inc., Lafayette, Co.

American True Foundry Co. Inc., Broomfield, Co.
Fountain Foundry, Inc., Pueblo, Co.

Mile -Hi Metal Foundry, Inc., Denver, Co.

Quest Corp., Boulder, Co.

Reffel, J.W., Metal Foundry, Englewood, Co.
Slack Horner Foundries, Longmont, Co.

Other misc. uses of zinc include diecasting, dry cell batteries, houschold

utensils, castings, printing plates, building materials, fiber production,

railroad car linings, automotive ecquipment, as a reducing agent 1n organic

chemistry, deoxidizing bronze.

Environmental Exposures

Plants - 10-100 mg/kg of zinc are found in most crops and pasture land.
Insufficient concentrations of zinc is a common micro-nutrition deficiency
in crops. Toxicity of zinc amoung plants is rarely seen in areas other
than those close to emission sources.
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Animals - various epidemiological studies have been done on experimental
animals. See Attachment 2.

Hhuman - food poisoning from acidic food prepared in zine palvanizing
containers.

Water. — zinc content in water may be increased if water flows through
galvanized copper or plastic pipes.

Effluent Limitations (NPDES)- Daily and 30 day Average

Ore Mining: Mine draining from underground or open pit

Daily: 1.0 mg/L
Average: 0.5 mg/L

Milling:

Daily: 0.4 mg/L
Average: 0.2 mg/L

Zinc: Best practical control technology available

Daily: 0.08 1b/1000 1b. product
Average: 0.04 1b/1000 1b. product

Zinc: Best available technology economically available

Daily: 0.054 1b/1000 1b. product
Average: 0.027 1b/1000 1b. product

Wastewater

Industries discharging significant quantities of zinc into wastewater
streams include zinc and brass metal works, zinc and brass plating,
silver and stainless streel tableware manufacturing, viscose rayon yarn
and fiber production, groundwood pulp production and ncwsprint paper
production.

'foxic%Ez
Chronic toxicity in humans is unknown but cadmium (highly toxic) is
closely related to zinc and is obtained as a by-product wherever zinc

is refined. Therefore, cadmium exposure should be taken into account
when zinc and zinc compounds are handled.



Emission Factors

The following is a list of zinc emission

Metallurgical Processing:

Electrolytic Plants

Vertical-Retort Plants
Horizontal-Retort Plants

Secondary Production
End Product Uses of Zinc

Zinc-Base Alloys

Zinc Coatings

Brass and Bronze

Zinc Oxide Production
Rubber Tire Wear

Other Emission Sources

Coal

0il

Blast Furnaces
Open-lHearth Furnaces
Basic Oxygen Furnaces
Electric Furnaces

170.

60.
80.

SO O

20.0

N
NOOOO

17.0
1.4
0.02
1.3
0.03
0.74

Other Environmental Levels & Exposures

factors for various processes:

1b/ton
1b/ton
1b/ton

1b/ton

1b/ton
1b/ton
1b/ton
1b/ton

of
of
of

of

of
of
of
of

product
product
product

zinc produced

zinc processed
zinc processed
zinc content
zine oxide

1b/million miles

1b/1000 tons of coal burned
1b/1000 bbls of o1l burned

1b/ton
1b/ton
1b/ton
1b/ton

of
of
of
of

pig iron produced
steel produced
steel produced
steel produced

Solid Waste - concentration varies between 10 and 300 mg/kg dry weight.
Air - urban areas less than 0.0l to 0.84 micrograms/m3,
rural arcas 0.01 to 0.2 microgrnms/mB.
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TABLE 1
SELECTED DATA ON ACUTE ZINC TOXICITY
IN EXPERIMENTAL ANIMALS59
Route
of b
Zinc Compound Animal? Admin, Dosage ug/kg
Tinc acetate Rabbit or MLD 976, 000~-1,966, 000
Zinc chloride Rat iv LD 60,000-90, 000°
Zinc diethyldithio-
carbamate Rabbit or LDso 600, 000
Zinc ethylene-bis-
dithiocarbamate Rat or LDg o >5,200, 000
7inc phosphide Ratd or LDg o 40,500%2,900
Rat or LDgq 46,700
Zinc sulfate,€ ZnS0,-7H,0  Frog sc LD 149,000
Rat or LD 2,200,000
Rat sc LD 330,600-440,000
Rat iv LD 49,300-61,000
Rabbit or LD 1,914,000-2,200,000
Rabbit sc LD >220,000-440, 000
Rabbit iv LD 44,000
Dog sc LD 78,000
Dog iv LD 66,000-110,000
Ziram Mouse? ip LDs o 73,00031,000
Rat or LDsy 1,400,000-99,000
Ratd ip LDso 23,ooo§2,ooq
Rat? ip LDg g 33,000-5,000
Guinea pig or LDgo 100, 000-150, 000
Guinea pig ip LDso 20, 000-30, 000
Rabbit or LDg o 100,000-1,020,000
Rabbit or LDg o 400,000
Rabbit ip LDg o 5,000-50, 000
a
?: female; J': male.
b, . . . .
ip: intraperitoneal; iv: intravenous; or: oral; sc: subcutaneous.

Cl% solution in HZO'

dNorway.

e .
The most common form of zinc sulfate.

HTTACHMERST 2.
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APPENDIX D

CANCER_MAPS_FOR _RECION VIII

Attached are maps for each state within the Region. One set of
maps show which counties have excess cancer mortality along with the
body site where the cancer occurs. The other set of maps show geographic
locations of various industry groups.

"Excess cancer mortality"” means that the county exhibited an age-
adjusted mortality rate from 1950 to 1969 for a specific body site
which was siygnificantly higher than the national average. Notice that
cancer of a particular body site often clusters in certain areas ofl
a given state and patterns begin to appear. The obvious question is,
"What is the cause of these definite patterns?' Certainly ethnic back-
ground 1s an important factor along with diet and habits of a particular
region. It has been stated that a high percentage of cancers are
environmentally caused. Statistically speaking, about 5% of the
significant excesses shown are artifacts in the data and are false
positives meaning they are not, in fact, significant excesses at all.
Given these caveats 1t 1Ls still a worthwhile exercise to examine the
cancer patterns to see Lf they might be remotely associated with
environmental pollution factors (e.g., cancers follow a river basin,
occur near certain major industires or agricultural operations, surround
a water supply characteristic, etc.).



KEY

Cancer Sites

All Sites Combined

Biliary Passages and Liver

Brain and Other Parts of Nervous System
Breast

Cervix Uteri

Connective Tissue

Other Endocrine Glands

Eye

Hodgkin's Disease

Kidney

Leukemia

Lip

Lymphosarcoma and Reticulosarcoma
Multiple Myeloma

Nasopharynx

Nose, Nasal Cavities and Sinuses
Ovary

Pancreas

Prostrate

Rectum

Salivary Glands

Stomach

Testis

Trachea, Bronchus and Lung
Thyroid Gland

Other and Unspecified Sites

Highly Significant
Significant
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LEGEND
Chemicals and Allied Products (including Pesticide Producing Estab-
lishments)
Federal Installations
Minerals Mining
Petroleum Refineries
Power Plants
(Major) Publicly Owned Treatment Works (POTW's)
Smelters
Steel Mills

Uranium Production Areas
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Cancer Site

Area Affected

CO.ORADO

Counties Affected

(White)
Significance

Population Affected

comach

liary Passages § Liver
‘ncreas

caln and Other Parts of
:rvous System

ther § Unspecified Sites

ervix Uteri

ip

‘asopharynx

ye

Jther Endocrine Glands

Northeast
Southeast
South Central
Southeast

West Central

North Central
South Central
Southeast

South Central
North Central

Metro-Denver

Metro~Denver

Northeast
East Central
North Central
Northeast
Metro-Denver
Northwest

North Central
Central

Logan

Las Animas, Conejos
Huerfano, NRio Grande
Las Animas

Mesa

Boulder
Rio Grande
Bent
Huerfano

Clear Creek

Denver, Jefferson, Adams
Arapahoe

Denver, Jefferson, Adams
Araphahoe

Phillips, Yuma, Kit Carson

Cheyenne, Elbert

Washington, Lincoln, Douglas

Larimer, Weld, Logan

Sedgwick, Morgan

Jefferson

Moffat, Routt, Jackson
Rio Blaenco, Grand
Garfield, Pagle, Summit,

Clear Creek, Gilpin, Teller,
Park, Chaffee, Lake, Gunnison,

Highly Sig.
"

Significant

Highly Sig.

Significant

Highly Sig.

Highly Sig.
1"

Significant

Significant
Significant
Significant

Pitkin, Ouray, San Juan, Hinsdale,

Mineral, Weld, Morgan

‘ = = ‘4

‘o™



COLORADO Con't

: (White)
Cancer Site Area Affected Counties Affected Significance Population Affected

‘onnective Tissue Metro-Denver Denver, Jefferson, Adams Significant M/F
Arapahoe

odgkin's Disease Central El Paso Highly Sig. M

ymphosarcoma §

eticulosarcoma, Btc. Metro-Denver Denver, Jefferson, Adams Significant M
Arapahoe Highly Sig, F

‘estis Metro-Denver Denver, Jefferson, Adams Significant M,

Arapahoe
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3 \ 14 MULTIPLE
‘\ MYELOMA )

GOLDEN| BILLINGE
VALLLY

“.”
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11 (LEUKEMIA)

7 (ENDOCRINE GLANDS)
12 (Lip)

(MULTIPLE 22 (STOMACH)
NORTH DAKOTA MYELONA )
15 (“ASOPHARYNX)



NORTH DAKOTA

(White)
Cancer Site Area Affected Countles Affected Significance Population Affected
itomach Northwest Williams, Burke, Mountrail Highly Sig. M
Ward
Northeast Burke, Bottineau, n P
Pembina, Walsh " M
Towner, Cavalier, Grand Forks " F
East Central Steele, Barnes " M
Barnes 1" E
South Central Logan " M,
Kidder " P
Southeast Richland " M/F
Southwest Adams " M
West Central Stark, Mercer, Morton " M
McLean, Stark " F
lectum Southeast Dickey, La Moure Significant M
31liary Passages § Liver Northwest Burke Highly Sig. F
South Central McIntosh " ' Iy
Kidney Northeast Grand Forks " M
East Central Cass " M
Barnes " P
Central Burleigh " F
8rain § Other Parts of East Central Cass " F
Nervous System
Breast North Central Renville " P
Ovary Bast Central Cass " B
North Central McHenry " 13



NORTH DAXOTA Con't

Cancer Site Area Affected Counties Affected Significance Population Affected
Prostrate East Central Cass Highly Sig. M
North Central McHenry " M
uip Northeast Pembina, Walsh, Grand Forks, " M
- Traill, Cass
West Sioux, Grant, Morton, Oliver Significant M
Southwest Mercer, Dunn, Stark, Hettinger
Adams, Bowman, McKenzie,
Billings, Golden Valley, Slope
Nasopharynx West Sioux, Grant, Morton, Oliver Highly Sig, P
- - Southwest Mercer, Dunn, Stark, Hettinger,
Adams, Bowman, McKenzie, Billings
Golden, Valley, Slope
Southeast Richland, Ransom, Sargent " r
Dickey
Other Endocrine North Central Cavalier, Ramsey, Nelson, Renville, " M
Elfzgi/"“_”'—' Central Steele, Barnes, La Moure, Criggs,
Stuttsman, Wells, Poster, Eddy,
Bottineau, McHenry, Rollette,
Towner, Pierce, Benson, Ward
Southeast Richland, Ranson, Sargent, Significant B
Dickey
lodgkin's Disease Southwest Sioux, Grant, Morton, Oliver Highly Sig. P
_—— T~ Mercer, Dunn, Stark, Hettinger,
Adams, Bowman, McKenzie, Billings,
Colden Valley, Slope
Multiple Myeloma Northeast Pembina, Walsh, Grand Forks, " M

Traill, Cass



Cancer Site

Area Affected

NORTH DAKOTA Con't

Countles Affected Significance

{(White)
Population Affected .

iltiple Myeloma

ukemis

Northwest
Central
South Central

Southwest

Divide, Williams, Burke, Highly Sig.
McLean, Mountrail, Sheridan

La Moure, Burleigh, Kidder,

Emmons, Logan, McIntosh

Sioux, Grant, Morton, "
Oliver, Mercer, Dunn, Stark,
Hettinger, Adams, Bowman,

McKenzie, Billings, Golden

Valley, Slope

P
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UTAH

(White)
Cancer Site Area Affected Counties Affected Significance Population Affected

Prostrate Southeast San Juan Highly Significant M

Northeast Uintah, Carbon Highly Significant M
Eye Northwest Box Elder, Cache, Rich, Highly Significant F
- North Central Morgan, Summit, Wasatch,

Central San Pete, Sevier
Pancreas East Central Carbon Highly Significant M

Other, and Unspecified
Sites West Central Millard Highly Significant B
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WYOMING

{White)
Cancer Site Arca Affected Counties Affected Significance Population Affected

Stomach West Lincoln Highly Significant M

Southwest Sweetwater Highly Significant M
Rectum North Central Big Horn Highly Significant M
Nose, Nasal Cavities
§ Sinuses Northwest Yellowstone National Park, Highly Significant M

North Central Fremont, Hot Springs, Park, '

Northeast Washakie, Big Horn, Sheridan,

East Central Johnson, Campbell, Crook,

Central Weston, Converse, Niobrara,

Southeast Platte, Goshen, Laramie
Thyroid Gland Northwest Yellowstone National Park, Highly Significant M

North Central Fremont, Hot Springs, Fark,

Northeast Washakie, Big Horn, Sheridan

East Central Johnson, Campbell, Crook

Central Weston, Converse, Niobrara,

Southeast Platte, Goshen, Laramie
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Cancer Site

Area Affected

SOUTH DAKOTA

Stomach
iliary Passages § Liver

ddney

jrain § Other Parts of
lervous System

Jreast

°rostrate’

Nose, Nasal Cavities,;
ind Sinuses

ye

Jther Endocrine Glaq@s

———— e e

Northeast
Soth Central

Northeast
South Central

Northeast

Northeast

Southeast

East Central

Southeast
i
Nor;heast
Last Central
|
Northeast

East Central
1

West

North and South

Central

Cotnties Affected Sigqificance
Roberts, Deuel, Brbokings Highly Sig.
Gregory " (

\. |: N
Brown Significant-
Aurora! Highly Sig.
i
Brown ! "
Brown : "
1
Minnehaha "
1
Codington, Brookings, Lake "
Beadle’
l
Douglas "

Robertﬁ, Grant, Depel, Brookings "

Kingsbury, Hamlin,' Codington ;

|
Significant

Roberts, Grant Deuel,

Brookings, 'Kingsbury,

Hamlin, Codington

Harding, Perkins, Corson, Highly Sig.

Dewey,' Stanley, Lyman, Todd
Mellette, Jones, Bennett,
Jackson, Washabaugh, Shannon,
Fall River, Custer, Pennington,
Haakon, Meade, Lay,rence,

Butte, Zlebach

Population Affected

M
M
!

P
P

P



Cancer Site

Area Affected

SOUTH DAKOTA Con't

Counties Affected

Significance

(Khite)
Population Affected

Connectlve Tissue

— ——— -

fodgkin's Disease

e ———

Breag;

—

Northeast
East Central

East Central
Southeast

Northeast
East Central

Roberts, Grant,
Codington, Deuel, Hamlin,
Kingsbury, Brookings

Moody, Lake,

Minnehaha, Lincoln,
Union, Clay, Turner, Yankton

Roberts, Grant
Codington, Deuel, Hamlin
. Kingsbury, Brookings

t
Highly sig,

F

M
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Cancer Site

Area Affected

MONTANA

Counties Affected Significance

Population Affectéd

All sites combined
Stomach

Biliary Passages § Liver
Trachea, Bronchus § Lung
Other § Unspecified Sites
Prostrate

Lip

ey

Salivary Glands_

Southwest
Southwest
West Central
Southwest
Central

West Central
Northwest

West Central
Southwest

Northwest
West Central
Southwest

Northeast
North Central
Central

South Central

Silver Bow Highly Sig.
Silver Bow Significant
Powell Highly Sig.

Silver Bow, Deer Lodge Highly Sig.

Meagher "
Lewis § Clark "

Park, Meagher

Flathead, Lincoln, Sanders,
Lake, Powell, Lewis § Clark,
Broadwater, Gallatin, Madison,
Jefferson, Silver Bow, Deer
Lodge, Beaverhead, Granite,
Missoula, Mineral, Ravalli

Significant

Park, Meagher, Flathesad
Lincoln, Sanders, Lake,
Powell, Lewis § Clark,
Broadwater, Gallatin, Madison
Jefferson, Silver Bow, Deer
Lodge, Beaverhead, Granite,
Missoula, Mineral, Ravalli

Highly Sig,

Glacier, Toole, Liberty, Hill "
Blaine, Phillips, Valley

Daniels, Sheridan, Roosevelt,
Richland, Wibaux, Pallon, Prairie,
Dawson, McCone, Fergus, Teton,
Pondera, Chouteau, Cascade,
Judith.Basin

Big Horn, Carbon, Still Water Highly Sig.

Yellowstone Significant

M

M

M

M



MONTANA Con't

(White)
Cancer Site Area Affected Countles Affected Significance Population Affected
‘e Northwest Park, Meagher, Flathead Significant M
- West Central Lincoln, Sanders, Lake
Southwest Powell, Lewis § Clark,
Broadwater, Gallatin, Madison,
Jefferson, Silver Bow, Deer
Lodge, Beaverhead, Granite,
Missoula, Mineral, Ravalli
her Endocrine Glands South Central Big Horn, Carbon, Still Water Significant M
Yellowstone
11tiple Myeloma South Central Big Horn,Carbon, Still Water Highly Sig. M
Yellowstone
sukemia Northeast Glacier, Toole, Liberty, Highly Sig. P
—_ North Central Hill, Blaine, Phillips,
Central Valley, Daniels, Sheridan,

Roosevelt, Richland, Wibaux,
Fallon, Prairie, Dawson, McCone,
Fergus, Teton, Pondera, Chouteau,
Cascade, Judith Basin
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FMFRGENCY PROGRAMS - T NVIRONMENTAL TMERGENCTES

MATERIAL TRANSMIYTED:

Regional Order R8 2070.1, Reoion VIII, Finerqency Response Plan.

MATERIAL SUPERSEDED:

None.

FILING INSTRUCTIONS:

File the attached material in a three ring binder established for the
Region VIII Directives Svslem.

v Zan

Alan‘Merson
Regional Administrator

Dist: 2:Fmergency Response Team
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[HFRGENCY PROGRAMS - ENVIRONMENTAL FMERGENCTES

PEGION VITI ENVIRONMENTAL EMERGENCY RESPONSE PLAN

1. PURPASE. This Order establishes the Emergency Response Plan and assigns re-

sponsihbility for implementing the Plan.

2. AUTHORITY. EPA authority to respond to a variety of situations that pose

a real or inminent hazard to public health and safety or the environment is
contained in the followina Public lLaws: Clean Air Act; (lean Water Act: Safe
Drinkina Water Act; Resource Conservation and Recovery Act; Federal Insecticide,
Ffunaicide, and Rodenticide Act; and Toxic Substances Control Act.

3. SCOPF. This Plan applies to all environmental cmeraencies occurring within
EPA Reaion VIII. Such emerqencies mav involve discharaes of o0il into waters of
the Uinited States or release of toxic chemicals or hazardous substances into the
environment. The Plan is limited to emeraency response activities; i.e. those
immediate actions reauired to protect public health and safety or the environ-
ment. The resolution of nan-emergency problems will be handled with the non-
cmeraency authorities of the Public Laws described in Paraqraph 2. The Plan
supplements EPA-wide emeraency procedures and directives and other Regional eciner-
gency nlans includina the 011 & Hazardous Substances Pollution Contingency Plan
(OHSPCP), the Air Pollution Episode Avoidance Plan, the Disaster Assistance Co-
ordination Manual, and the Emergency Readiness Manual. This Plan does not
supersede the above mentioned plans, procedures, or directives.

4. PROCFDURES.

a. DNuty Officer. The Chief or Acting Chief of the Fmergency Planning and
Response Pranch (EPRR) in the Surveillance and Analysis Division serves as the
duty officer durina normal working hours. During other than normal working
hours during the week, the IIPRB Chief will desianate a standby duty officer for
cach day in order to maintain 24-hour coverace of the emergency reporting tele-
phone Tine.

b. On-scene Coordinator (0SC). The NSC is the desianated person in charge
of the EPA response at the scene of an environmental emergency. The 0SC is
designated by the EPRBR Chief.

c. PRNOGRAM AREA REPRESENTATIVES. Principal and alternate representatives

of regional oroarams are desianated in Attachment 1 to supplement the [PRE staff

Dist" 2:Fmergency Response Team Initiated by. FEPRB



ORDER R3 2070.1

Region VIII o January 22, 1979

during an environmental emergency.  Any or all designated proaram representatives
may become a part of the [PRR staff during an environmental cmeroency and func-
tion under the direction and supervision of the NSC. The list of assigned
personnel will be reviewed periodically and adjusted as nccessary.

d. Response Activation. Upon receipt of a report that oil has heen spilled
into United States' waters, or that a toxic substance or hazardous material has
been released into the environment, the duty officer has three options:

(1) If the size of the spill or release and the resultina hazard to
human health and the environment is such that EPA response is not necessary or
warranted, the duty officer will so inform the caller. EPA response may not be
necessarv if adeauate response will be provided hy another government aaency.

A record will immediately be made of the call including the date and time; name,
title, and location of the caller; location of the spill or release; the type and
quantity of substance or material involved; and an explanation of his judgment not
to respond to the episode. This record will be maintained in the EPRB. Copies

of all phone calls involving hazardous waste aenerators, transporters and treat-
ment, storaae or disposal facilities, should be hand carried to the Maste
Management Section, Air and Mazardous Materials Nivision, to determine compliance
with the Resource Conservation and Recovery Act (RCRA), Subtitle C regulations or
equivalent state requlations.

(¢) If the information provided hy the caller in the report of a spill
or release is insufficient, or the duty officer's information concerning the po-
tential hazard of a substance or material is inadequate to dictate immediate EPA
response, he will promptly consult with appropriate designated program represen-
tatives to determine whether such response is indicated. If a decision not to
respond is made, the duty officer will so notify the caller, following the pro-
cedure contained in paragraph (1) ahove. If a decision to respond is made, the
duty officer will follow the procedure contained in paragraph (3) below.

(3) If EPA emergencv response to a spill or release is clearly indicated
based on information furnished, the duty officer will immediately notify designa-
ted principal or alternate representatives from appropriate program areas, as
needed, that they have hecome a part of the EPRB as a memher of the emeraency re-
sponse team for the incident.

The circumstances of the emergency, including the substance, media, and support
necessary will dictate which program area representative(s) will be activated.
The duty officer will notify LPRR Chief (or Actina Chief), who will assign an 0SC
for the emergency response team. At the conclusion of the cmeruency, program
area representatives will be deactivated by the 0SC or by joint agreement between
the EPRB Chief and the program supervisor. DNeactivation disaareements will be
resolved by the appropriate Division Directors or (as a last resort) by the
Regional Administrator.
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e. [ :sponse Activities. The 0OSC will carry out the responsibilities stated
in Chapter 3, Part I of the Reqional QHSPCP. Response activities will follow the
5 operational phases described in the Regional OSHPCP -- as follows:

Phase 1 - Discovery and Motification
Phase I1I Fvaluation and Initiation of Action

Phase 111 - Containment and Countermeasures
Phase 1V - Cleanup, Mitigation, and Disposal
Phase ¥ - DNocumentation and Cost Recovery

In addition, the OSC will notify the appropriate state agency. In the event water
supplies may be threatened, the 0SC will request the appropriate state agency to
notify downstream water users. If the state cannot respond to this request, EPA
will assume this responsibility.

f. Cinergency Funding. The 0SC is authorized to verbally obligate funds not

exceedina $400° for immediate mitigatory actions during any emergency situation,
providing:

(1) The expenditure of funds is under the direct control of an on-scene
federal or state official;

(2) The spiller or cause of the cpisode will not or cannot take appro-
priate action;

(3) Manpower and/or equipment are immediately available; and

(4) Tmmediate action will minimize or preclude significant environmental
damage.

5. RFSPONSIRILITIES. It is not practical to staff the FPRR witi personnel having
the wide range of technical expertise necessary Lo respond to the myriad varieties
of emeraency episodes. To do so would simply duplicate the capabilities contained
in other proaram arcas of the Region Office. This Plan utilizes the capabilitlies
of various program officers to provide full EPA response to environmental emer-

gencies. The responsihilities of various proaram offices are described below.
a. [meraency Planning and Response Rranch.

(1) Through a duty officer, provide 24-hour monitoring of the cmergency
telephone number (303-837-3880) to accept all reports of oil spills and releases
of toxic chemicals or hazardous materials and activate response.

(2) Desionate an 0OSC to assemble the emergency response team (including
program area representatives as needed) and carry out the responsibilities stated
in paragraph 4.
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(3) HMonitor the progress of each phase of response.

(4) Assure that the Reaional Administrator is apprised of all major
environmental episodes and siagnificant events during response action.

(5) Activate the Regional Response Team in accordance with provisions
of the Regional OHSPCP when appropriate or when required.

(6) Obtain participation of appropriate state and/or Tocal officials.

(7) Inform Office of Public Awareness and Interqgovernmental Relations
of significant 0il and hazardous substances spills or other environmental emer-

gencies.

(8) MNotify the Haste Management Branch representative of an emergency
occurring during the loading, transportina, or unloading of a hazardous waste.

(9) MNotify the Waste Management Branch radiation representative of any
cmergency cvent involving radioactive matlerials.

(10) Notify the Control Technology Branch of emergencies affecting public
water supply systems.

(11) Notify the Toxics Substances Rranch of any significant emergency
cvent invoalving toxic substances or pesticides.

b. Office of Public Awareness and Intergoverpmental Relations (OPAIR).

(1) nDependina on the severity and circumstances of the emergency, the
OPAIR Director will decide their response to the emergency.

(a) For spills or emergencies considered consequential to the
Region, an OPAIR representative will accompany the OSC to the emergency scene and
serve as the NSC's liaison to the news media.

() For less significant ecmerqencies, after consultation with the
0SC, OPAIR may wish to contact news media in the emergency vicinity and provide
them with information about the cvents.

(2) Issue, when appropriate and after consultation with the On-scene
Coordinator, news releases to inform the public of an existing problem, actions
by EPA, c]panup progress, or other significant occurrences.

(3) Arrange for radio or television interviews or appearances, when
appropriate, of EPA representatives involved in emergency response activities.

(4) MNotify Congressional home offices of sianificant environmental
emergencies.



RS 2070.1 W

January 22, 1979 J

ORDER

Region VIII

c. 0ffice of Reaional Counsel.

provide leqal interpretations of the emergency or imminent hazard sections of EPA
wtatutory authorities to determine EPA's responsibilities and Vimits (if any)

thereon.
d. Technical Investigations Rranch, Surveillance and Analysis Division.

(1) Provide personnel for investigation of fish kill episodes and assist
in damage assessment surveys.

(2) Recommend the number, type, and size of samples required to assess
the nature and magnitude of an emergency episode.

(3) Perform laboratory analyses on samples collected.

e. Surveillance Branch, Surveillance and Apalysis Division.

(1) Provide on-site monitoring of gaseous releases that may result in
hazardous air quality conditions.

(2) Provide advice on the need to evacuate areas subjected to hazardous
air quality conditions.

f. Control Technoloay Branch, Water Division.

(1) Alert the appropriate state water supply program(s) and, if neces-
sary, imnediately affected water suppliers, of the incident and its potential for
uater supply contamination.

(2) 1Insure that proper tests are conducted on drinking water supplies
that may be affected by spills to assure protection of public hecalth.

(3) Determine appropriate treatment techniques or procedures that may
be used to remove the contaminant from drinking water (surface or subsurface).

(4) Provide advice on resolution of ground water contamination problems.

g. Enforcement and Legal Support Branch, Enforcement Division.

(1) Initiatg all enforcement actions that are appropriate resulting
from cnvironmental episodes. Prepare all legal documents relating to cnforcement
actions, and work with the U.S. Attorney's Office to represent CPA in such actions.
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(2) Assist the On-scene Courdinator in matters of "riaht-of cntry,”
comrCh o warrants or any other siluation which may pose Tegal questions on scene or

during the cmergency.

h. Toxic Substances Branch, Air and Hazardous Materials Division.

(1) Provide toxicological data and information concerning spilled pest-
jicides and toxic chemicals involved in an incident.

(2) Describe the chemical properties, and provide information on per-
sonal safely, protective clothing, decontamination, and disposal of spilled
pesticides or toxic chomicals.

(3) Maintain a list of Poison Control Centers from which emergency in-
formation may be obtained.

(4) If the incident involves a pesticide or a TSCA requlated chemical,
conduct the appropriate investiaoation for possible violations under FIFRA, as
amended, or TSCA.

i. Waste Management Branch, Air and Hazardous Materials Division.

(1) Provide information and expertise necessary Lo effect environmen-
tally safe storage, treatment or disposal of such materials or waste as specified
under regulations set forth in Subpart A, 250.10 Criteria, Identification and
Listing of Hazardous Wastes in Subpart C of the Resource Conservation and Recovery
Act (RCRA).

(2) In coordinalion with appropriate state and local agencics, deter-
mine disposal sites for spilled oil or hazardous materials.

(3) Provide technical expertise, field radiation measurements and
assistance during EPA response to radiation emergencies.

(4) MNotify EPA Headquarters of the existence of a radiation emergency.

J. Air Branch, Air and Hazardous Materials Division.

(1) Provide meteorological information, as nceded, during any environ-
mental emergency. 4 :

(2) Based on meteorological information, provide recommendations on
the area extent of evacuation zones during emergencies causing hazardous air
quality conditions.
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F. Admmictrative Services Prarch, Manaoccment Division

(1) FProvide loaistics (vehicles, <pace, etc.) and-<upplv support durina
cnvironnental cneraencies.

(2) Provide purchasino and contractino support.
1. Montana Office.
For emergency cvents in Montana, this office will have the same responsibilities

of the various proaram arcas. If this office cannot perform any particular re-
sponsihility, the responsibility will revert to the appropriate prooram arca.
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EMERGENCY RESPONSE TEAM
PROGRAM AREA REPRESENTATIVES

OFFICE
fmergency Planning & Response Branch

Office of Public Awareness and Inter-
governmental Relations

N

Surveillance and Analysis Division
Technical Investigqations Branch
Field "
taboratory
Surveillance Branch

Water Division
Control Technology Branch

Enforcement Division
Enforcement and Legal Support Branch

Air and Hazardous Materials Division

Toxic Substances Branch
Information
Investigations

Waste Management Branch
Hazardous Wastes
Radiation

Air Branch

Management Division
Administrative Services Branch

Office of Regional Counsel

Montana Office

PRINCIPAL

Alvin Yorke

Richard Lathrop

Cornelio Runas
John Tilstra
Keith Tipton

Jack Hoffbuhr

John Lepley

Ralph Larsen
Dan Bench

Henry Schroeder
Paul Smith
Donald Henderson

E1lis Linn

Joseph Muskrat

Dick Montgomery

Richard Jones

Jo Harrison

Loys Parrish
Bob Tauer
Bill Basbagill

Dean Chausse

Steve Jones
Greg Halburt
Al Smith

Dallas Miller
Henry Bonzek

Jon Yeagley
John Giedt

Alfred Broach

Kemper Will

Bob Fox



