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study commitiee set up by your memorandum of March 8, 1957 hae

continued the plant viasits requested in that mams., Thaig revort
covers the cozmittse's findings regarding the existing policies and
prectices relating to health protection at the Cak Ridge plants K-25

and
and
and

1.

2.

3.

Y-12. The plants were visited on July 1, 2 and 3 by Y. B, Barris, -
on July 18 and 19 by Dr. T. Ely, Dr. James H. Sterner, A. A. Schoen,
D. F. Hayes. The general impressions of the comultiee are: )

The commitee was left with the general impression that both plant’a\___
demonstrated an unusual dsgree of thoughtfulness concerning their e

respective health programs, with that at Y-12 being particulerly
well integrated. R

Although the Irizary concern of the committes wag with uraniua,
the potential hazards from nickel, fluorine, mercury, lithium,
heat and noise were also discussed. Plant Personnel, includirg
managenent, gupervisors » and tha medical department eppear to
have all of thage problems well in zind, end are cerrying on

Procedures mamiels have been prepared at both Places. Tha K-25
booklet s designated K3A-81, “Radiation Practices at the Oak °
Ridge Gaseous Diffusion Plant® by H.F. Henry, et al, issued under
date of Apr{l 3, 1557. mis boaklet very well defipza the opera-

' ting philoaophy of the health group at K-25. The Y-12 documenta-

k.
Se

6.

tion is equivalently 8ood, although not as formally assembled.

The housekseping in all Plent areas was excellent,

In genaral, the lipe of commnications from managenesnt to exmployse,
including Pre-exployment orientation and a continuing health educa-
tion progream appeamto be very good. )

Medical Department facilities ang program were found to be sdequate.

Atomic Energy Commission.

Union Carbide Nuclear Company, Oak Ridge Gaseous
Diffusion Plant, Operating Contractor for the U.S. " Thig document has been approved for release

. 1o the public by: . _
Mf%‘lﬁﬁ%% ‘7’4%(

Osk Ridge K-25 Site
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)

T. The company~-issued clothing policies and practices appear to be
reasonsable.

-8, A brief analysis was made of all deaths among employees throughout

the operation of the plants, and no occupational relationship
could be found. ’

9, The use of respirators as & protective measure 1s 1n general over
emphasized in these plants. Several routine operations were secn
at vhich the operators were normally expected to wear respirators.

10. The bio-agsay program is the Lackbone of the entire exposure evaluu-
tion program at K-25. It was the impression of the committee that
both the value and the frequency of this program has been over
emphasized, {feven st Y-12 vhere the program 1s mich more realistich

11. Air sampling programs at these plants appear reaaonable.

12. The various problems of nucleur safety which are present in the
sreas handling enriched material appear to be completely in hand,
although the committee did not possess sufficient competence in

this field for an adequate evaluation of the economies of this
progream, :

RECOMVERDATIONS ‘ )

1. The committee believes that it should repeat the first and second
general recommendations which were made in its report of April 16.
These were:

(1) A detailed evaluation should be made of all exposures, and
engineering controls should be applied which will make it
possible to eliminate many of the situations currently re-
quiring the use of respirators. The committee strongly
recommends that the use of respirators should be limited to
short-term or emergency operations.

(2) There should be an integrated health and safety organization
vhose primary function is the continuous improvement in
exposure conditions, and not merely evaluation of exposure.
Any over-exposure (by any standard) which has been rechecked
should be forwarded to management with specific recommenda-
tions ror improvement. Removal of individual operatore-
from exposure should never be used to cover inadequate con-
trols, nor should respiratory protection be provided instead
of adequate cleanup of the operation.
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2.

The committee felt an unnatural lacx _° cerrdination belweey
the healty €T0ups in thase two Plarts, [t js welitved Lhat
it would bde Very useful if the Philosophies ~peration at
K-25 and Y-12 courd be brought -iuger tegetisr through the
medium of frequent interchange s tecanica, rLcormaticn,

It should be pointed out that in botl. th» plante -casideratle
Progress has been made in tiie direction of 1ccomplishing the
above recommendations, although this jis more obvious at the
Y-12 plant.,

The value of data obtained fronm weekly urine samples should
be seriously reviewed, It is the belierf 7 the committee

The individual external radiation record should te Specifically
incorporsted 1in the medical record, at least on a curmulative
ananual basisg.

’ K-2§ only

1.

2,

There ahould be g critical reappraisal of the "maximmnp permissible”
urenium in urine level, The committee believes that the pPhilosophy
of "no significant internal deposition® of uranium ig unnecessarily
costly in terms of the program required to insure jt,

The general Phrilosophy of classifying single individual over-
éxposures as injuries Or accidents should be reviewed. This
is éspecially true where fractions of the permisszitle level
as designated by the MBS handbooks are used g5 the criteria,

The récording of dalily pocket, chamber meter readings appears
unnecessarily costly and should bte reviewed,

The general philosophy of operating at "values far below any

known injury level for continuoys exposure” and Superimposing

upon this value a factor o safety of from k to 10, and eddf- -
tionally using a gingle Teasurcment without lorng tern integra-

tion should be seriously reviewved, The sa ray be said for

uwrine analysis, where n single verifted SaT e which i3 only

about 2 times background, byt several orde:gs of ‘magnitude
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NOTES ON REVIEW OF THE HEALTH PROGRAM AT THE OAK RIDGE GASEGUS DIFFUSION PLANT
BY THE AEC HEALTH PROTECTION STUDY COMMITTEE

On July 18, 1957, the Health Protection Study Committee of the Atomic Energy
Commission met with perscnnel of the Union Carbide Nuclear Company, Oak Ridge
Gaseous Diffusion Plant, to review the radiation protection practices of that
installation. After discussions on the morning of July 18, the committee and
other members of the group visited various plant facilities, the visits being
followed by further brief discussions.

Prior to this meeting, on July 3, 1957, Mr. W. B. Harris of the AEC New York
Operations Office, who is also a member of the AEC Health Protection Study
Committee, visited the plant, and his discussions with Dr. H. E. Henry are out-
lined in attachment 1.

Those present for all or part of the discussions: on July 18 were:

AEC COMMITTEE

Mr. Dan F. Hayes, Chief, Safety and Fire Protection Branch, AEC,
Washington Office )

Dr. Thomas S. Ely, Assistant Chief, Medical Branch, Division of Biology
and Medicine, Washington Office

Dr. James H. Sterner, Medical Director, Eastman Kodak Company, Rochester 4, -
‘ New York

Mr. Arthur A. Schoen, Health Physicist, Research and Development Division,
Oak Ridge Operations Office

REPRESENTATIVE OF THE OAK RIDGE OPERATIONS OFFICE, AEC

Mr. N. H. Woodruff

REPRESENTATIVES OF THE UNION CARBIDE NUCLEAR COMPANY

Mr. J. C. Bailey

Mr. A. F. Becher

Mr. L. B. Emlet

Dr. H. F. Henry

Mr. A. P. Huber

Dr. J. Lyon

Mr. J. D. McLendon (Y-12)
Mr. W. C. Moore (Y-12)
Mr. W. L. Richardson

Mr. D. L. Stoddard

Opening Remarks

At the opening of the meeting, Dr. Sterner indicated that the committee con-
sidered a review of health problems as related to uranium handling to be the
o This document has boen approved for release

Ridge G to the public by; N
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primary purpose of the committee.

In his preliminary remarks, Mr. Emlet indicated that, since UCNC attempts to
keep health considerations separate from union and labor questions, it was
considered unfortunate that the review was apparently initiated by letters
from unions alleging inadequate health safeguards at one of the UCNC plants
and at Portsmouth, and that the letter concerning UCNC might well have been

for the purpose of laying the foundations for various negotiations when a
new contract 1s negotiated in 1938.

Review of Radiation Protection Program

The discussions concerning the plant's radiation protection program are
summarized below; the specific questions asked by the committee are indicated
along with the answers in attachment 2, and materials supplied to the committee
members are listed in attachment 3.

Mr. Huber reviewed ORGDP facilities and operations, mentioning the following
as particular problems with which the plant has coped successfully:

1. The extensive use of hydrofluoric acid and fluorine in feed manufactur-
ing.

2. The extensive handlihg of various.uranium compounds in the K-1420 -
Recovery Building. '

7 3., Uranium dusting in the K-1131 Feed Plant and dusting of metal powder
in the K-1037 Barrier Plant.

These problems were controlled primarily by improvements in the design of the
affected facilities which essentially eliminated the open handling of materials.
The gaseous diffusion process is entirely enclosed, and problems encountered

in the diffusion cascade buildings are associated primarily with maintenance
activities.

Aside from engineering improvements, it has been and continues to be the Plant's
philosophy to teach each individual that he is responsible for his own safety
and that of his fellow employees, and that the primary responsibility for
health and safety activities lies with the iline organization. Staff groups

are available for advice and help to the line organization, but it is con-
sidered that if the line organization deces not understand the problem, the

Plant has no real safety program.

Mr. Huber stated that one of the Plant's biggest problems, and one that was
created by the Plant itself in the early days because of insufficient in- "~
formation,was the issue of "protective™ clothing. In addition to obviocus
employee relations problems, the primary technical difficulty with the
issuance of plant clothing is a tendency of this practice to create a false
sense of security, since "protective" clothing in reality gives no direct
protection from the inhalation or ingestion of uranium materials which are by
far the major hazards. The present ORGDP practice is to require clothing in
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those few cases where uranium materials on ciothing may result in a possible
inhalation problem following the actual work, and to give time within the
scheduled work day for clothing changes in these cases. Other employees

may wear company-issued clothing if they wish, but they change clothes on
their own time. This has cured the Plant's clothing problems.

In reply to questions concerning the Plant's educational program, it was in-
dicated by Mr. Huber and others of the ORGDP that information is given to
employees primarily through the line organization, the methods including
discussions at safety meetings and instructions concerning operations, the
health and safety precautions being integral parts of these job instructions.
In addition, meetings have been held directly with the union committeemen, and
discussions in the Company-Union Safety Committee meetings include radiation
protection considerations. The supervisors receive information in a number of
plant publications, including the Safe Practices Procedure Manual, and through
Supervisory Conferences, which are scheduled according to the needs of the
plant rather than on a predetermined schedule. The orientation program for
new supervisory and other plant personnel includes health and safety in-
formation as well as administrative information.

In reply to questions and comments concerning grievances and the apparent
lack of any real understanding of radiation protection on the part of union
personnel, it was stated that there have been no recent grievances concern-
ing health problems other than those involving "protective" clothing, and
that the apparent lack of understanding on the part of the union is typical
of all negotiations. When a problem is brought up by the union, it is
reduced by logic to the basic problem, and then the union starts all over
again as if nothing had been said.

The plant organization was outlined, and the agenda for the review of the
Plant's radiation protection program, given in attachment 4, was suggested,
and was acceptable to the AEC Committee.

A. Establishment of Safe Equipment and Operating Procedures

The steps by which the Plant assures safe operations and conditions were
outlined by Dr. Henry as follows:

1. The job starts with the design of a facility, and includes the
development of the necessary technical information through the
review of available literature, discussions with qualified con-
sultants, and the development of experiments and theoretical data.
For example, the develooment of sufficient data to evaluate the
hazards associated with surface contamination included experiments.
to relate the degree of air, hand, and clothing contamination to
surface contamination, and to relate the indirect inhalation of
uranium to hand and clothing contamination; these studies have
been reported in various plant reports and memoranda.

A number of technical reports concerning radiation problems at the
K-1131 Feed Plant were cited. These ranged from preiiminary studies
in the design and pre-design stages through Pilot Plant Development
and included the current operating manual.
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2.

5.
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During the evaluation of a new process, safety rules are developed
by the line organization and are reviewed by the staff groups.
These safety rules are included in the operating manual, which is

“available to supervisors, and specific rules are posted or are

otherwise made available to all employees who need them. In

addition, a large number of classroom-type instruction courses
are held for supervisors, both during the developmental stages
of processes and at subsequent periods. A study of potential

hazards and of applicable safety procedures are integral parts of
these courses.

The plant acceptable limits for radiation exposure and contamination
levels are made available to all supervisors, it being considered
essential that the line organization have sufficient information to
evaluate health and safety conditions, since members of this organi-
zation have responsibilties for safety commensurate with their
responsibilities for production.

Efforts are made to keep up with developments in personnel protective
devices and to develop necessary information which is not available
already. For example, information concerning the protection provided .
by the army assault mask against uranium hexafluoride, hydrogen
fluoride, and fluorine could not be obtained from either the Army
Chemical Corps or the Bureau of Mines, sc necessary tests were
performed here. The Samson Alpha Survey Meter, which is one of the
most satisfactory meters of this type. was developed at ORGDP, and
special high-sensitivity probes for use with the Samson in surveying
the cascade for possible deposits of uranium were also developed
here. The use of indium foil in security badges for determining
personnel exposures to neutrons in the event of an inadvertent
critical reaction, now used in several installations, was first
suggested at ORGDP in 1949, and the use of such foil was instituted
shortly thereafter.

In response to a question by Mr. Hayes concerning the possible need
for an AEC testing program for respiratory-protective equipment,
it was indicated that it continues to be necessary for us to perform

numerous tests on this type of equipment ourselves and such a program
is vitally needed.

Personnel who may be exposed to penetrating radiation are issued
film badges, and urinalyses are routinely utilized to detect
possible uranium accumulations in the body.

Evaluation of Environmental Conditions

1.

Members of the line organization, including hourly employees, use
survey meters and evaluate conditions as part of normal work. Air
samples are also taken by the line organization and are counted for
uranium by the Works Laboratory. The results are interpreted by

the line organization and are also forwarded to the Safety and Health
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Physics Section for review. All such records form a part of the
permanent plant records relative to radiation and contamination.

The Safety and Health Physics group audits plant locations, these
audits including air sampling and radiation checks for penetrating
radiation and alpha contamination; the results of these audits are
reported on forms which are signed by the supervisor, and a copy
of the results is left with the supervisor. Where uranium presents
a possible heavy-metal poisoning problem, air samples are also
taken by the Industrial Hygiene Section for analysis for uranium,
these analyses also being performed by the Works Laboratory.

Plant instruments, including radiation detection instruments, are
maintained by the Instrument Maintenance Department.

Periodically a letter is prepared to the management of each division,
this letter presenting an evaluation of the health, fire protection,
and safety program and including appropriate recommendations.

Supervisors receive a quarterly report on film-badge exposure

results for all employees under their jurisdiction who are assigned
such badges.

Records concerning radiation conditions are presently scheduled
for indefinite retention.

Film badges are placed in a number of plant locations to serve as
"area monitors," these being processed biweekly on the same
schedule as personnel badges. There are no radiation alarms except
those provided to detect possible critical reactions.

In response to a question concerning grievances, it was indicated
that there have been no grievances concerning either the failure

to supply film badges or reductions in film-badge coverage. It

was pointed out that requests for the institution of a film badge

for an individual and the discontinuance of film badges are initiated
by the supervisor, frequently on the basis of Safety and Health
Physics recommendations, and that if a man wants to have a film
badge, there is no reason why he cannot be assigned one.

In discussing the handling of over-P.A.L. film badges, of which we
have 2 or 3 per quarter, it was pointed out that employees receiving
such exposures are restricted with respect to their further contact
with radiation until their average exposure falls within the .
acceptable national limits. Exposures of 25 r or over are handled
in the same manner as we handle an injury, although it is not con-
sidered that an employee so exposed would necessarily have sustained
an injury, and restrictions for exposures in this range are handled
in the same manner as for lower over-P.A.L. exposures. Dr. Sterner
noted that although there has been a lot of emphasis on the possible
life-shortening effects of radiation, very little has been said

or is known about the life~shortening effects of many other factors
in our environment which may be a great deal more important.

Mol SBIEEK




C.

Dissemination of Information

The primary line of communication to all employees is through the line
organization. ‘

1. Additional methods of transmitting information to supervisors
include: :

a. Operating Manuals.

b. Safe Practices Procedures.

¢. Supervisory Conferences.
d. Plant Bulletins and other publications.

2. Safety meetings are held regularly with employees, but the primary
safety information necessary is included in the job instructions.

3. In line with AEC policy, Cost-Plus-Fixed-Fee Contractors are given
the same information as ORGDP personnel. Where possible, the areas
involved in such jobs are clieaned to essentially zero contamination,
and where this can not be done, contractor personnel are handled
in the same manner as Plant personnel. '

4. 1In connection with restrictions of employees from contact with
uranium materials, it was the practice in the early days of opera-
tions to discuss the cause of the restriction and to explain the
significance of possible uranalysis results with each employee so
restricted. Now employees are familiar with the handling of
restrictions, and few employees have any questions about them.

However, the exposure history of any employee is reviewed with him
upon his request, :

5. Educational exhibits of samples of uranium materials depicting the
maximum allowable amounts for inhalation and ingestion were shown.

Medical Services

1. In addition to the dispensary, which is open 24 hours a day 7 days
a week, medical-aid stations in other Plant locations are visited
in rotation on the day shift. Inciuded in the Medical Department
Staff are 5 physicians who are on duty during the day shift Monday
through Friday. Two of the physicians are on a staggered-shift
schedule to cover shift changes on these days.

-

2. A consulting clinical psychologist is available 1 day per week.

3. Services to employees include treatment of injuries incurred cn the
job, physical examinations on a schedule depending upon the age of
the employee, and clinical examinations for possible exposure to
toxic or radiocactive materials. o




4, Of approximately 5300 employees, approximately 2500 are examined on
varying schedules for possible exposure to toxic or radioactive
materials. In the uranalysis program, the clinical analysis is
performed by the medical group, the analytical work by the Works
Laboratory, and the planning is handled by the Industrial Hygiene
Section. It was estimated that less than 10% of employee exposures
to uranium involve enriched material. Fluorides in urine are

g easily detectable and are considered to represent no problem uniess
' exceeding 8 mg./liter; the results for Plant employees usually do
not exceed 2 mg./liter.

5. Techniques and limits for uranalyses were discussed briefly; the
AEC Committee noted that the ORGDP limits were considerably more
conservative than those of other installations, and expressed the
hope that a study now being carried out by the AEC would permit the
development of limits that would be applicable as AEC standards.

6. The studies concerning noise effects on employees’ hearing and the
heat studies in progress were discussed briefly.

7. In answer to questions concerning our handling of claims it was
indicated that the Aetna Insurance Company handles the claims,
although the costs are borne by the Government. There have been :
few serious claims, most allegations involving cases where an B
employee can profit compensation-wise. '

E. Review of Plant Experience

Plant experience with respect to penetrating radiation exposures and
contamination of air and surfaces was discussed, and it was noted that
summaries of these and related items are given in the various plant
quarterly reports, and a detailed analysis of certain types of data

are given in the special study prepared for the Rockefeller Foundation..-

F. Committee Comments on Plant Operations and Conditions

1. The Committee indicated that the Plant appeared to be in good shape
with respect to the radiation control programs and Plant conditions
appeared to be satisfactory.

2. It was felt desirable that radiation exposure records be integrated
with the medical records.

3. The Plant's difficulties in obtaining uranalysis results for alpha
activity at the level which is considered to represent the plant _
acceptable limit, and the fact that this limit is considerably lower
than those used at other installations were noted. It was felt that

the AEC study now in progress might permit the development of suitable
standards in this regard.

- gl F-
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ATTACHMENT 1

DISCUSSIONS WITH MR. W. B. HARRIS, JULY 3, 1957

On July 3, 1957, Mr. W. B. Harris visited the ORCGDP for the purpose of review-
ing the radiation protection practices of this facility and discussed these

with Dr. H. F. Henry. In this review, Dr. Henry outlined the basic aims of
the program as follows:

1. The Plant evaluates to the greatest practicable extent the actual
health problems associated with its operations, the evaluations
including experimental $tudies, literature reviews, and consulta-
tions with various experts on the problems under consideration.
Included among experimental studies at ORGDP were:

a. Evaluation of the inhalation problem associated with con-
taminated clothing.

b. Evaluation of air contamination resulting from various degrees
of surface uranium contamination.

¢. Evaluation of the inhalation problem associated with hand
contamination.

d. Cross-contamination effects as related to the laundering of
contaminated clothing in the same laundry equipment used for
uncontaminated clothing.

2. The line organization is responsible for the radiation-protecticn

aspects of operations to the same extent that it is responsible
for production.

3. The methods utilized to assure that membeis of the line organization

are aware of problems associated with their operations were dis-
. cussed,

4. An effort is made to meet all problems realistically. In some
instances, however. the methods used are recognizedly quite con-
servative, particularly in fields where there is a lack of
sufficient information to permit an adequate evaluation of the
problems concerned and where there is insufficient justification
from operating viewpoints for an experimental program to resolve
the difficulty. In addition, controls may be purposely conservative
to facilitate administrative procedures; for example, although limits
for air-borne contamination are those applicable to long-term expos-
ure, respiratory protection is considered to be mandatory where air-
borne concentrations of radioactive materials are in excess of these
limits even temporarily, and it has never been considered necessary
or desirable from the operating standpoint tc attempt to integrate
the internal exposure to an individual employee to "average" his
exposure over a long period of time. .



The plant limits for perscnnel exposure to radiation and to radioactive
materials and the procedures for handling exposures to penetrating radia-
tion and to internal emitters in excess of these limits, as indicated by
film-badge results and urinalysis resuits, respectively, were reviewed.

Mr. Harris described some studies which indicated that the inhalation of

100 micrograms of insoluble uranium per cubic meter of air would Tresult in
the excretion of 50 pg./liter of urine, while the inhalation of the same con-
centration of soluble uranium compounds would result in the excretion of

100 gg./liter of urine. He also stated that the excretion of insoluble
compounds, mostly finely~divided U30g, were at rates with varying biological
hglf—liges,the half-lives of recently inhaled materials being the shortest
observed.

Documents given to Mr. Harris for further review were as follows:
KSA-81 Radiation Protection Practices at the ORGDP
KSA-34 Clothing as Health Protection Against Alpha-Emitting Materials
- KSA-3¢ Possible Inhalation from Uranium Contaminated Clothing
v KS-307 Suggested P.A.L. for Urinary Uranium

Henry, H. F., Effectiveness of Waterless Hand Cleaners for Removal
of Uranium, 11-23-34,

st
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SUMMARY OF QUESTIONS ASKED BY THE AEC HEALTH PROTECTION STUDY COMMITTEE

QUESTION

. Education and Training Program

de

What methods are used for
instructing employees about
radiation?

What is the regular channel
of communication?

How does the supervisor get
information?

How frequently are supervisory
conferences held?

Are new supervisors given train-
ing in radiation safety?

Does the line supervisor know
whether he is operating within
the plant 1limits?

REPLY

Information is passed through the
line organization and is given to
employees with job instructions,
through posted safety rules, and
through safety meetings. In
addition, meetings have been held
directly with the Union Committee-
men to present the same information
concerning radiation that was given
to the line supervisors.

Through the line organization.

Operating manuals, which include’
safety and radiation protection 7
information, are used by super- '
visors in training and are .
available to them. The Plant's
Standard Reference Information
contains information concerning
radiation protection and is avail-
able to supervisors. Safety rules
are posted or otherwise made avail-
able to anyone who needs them.
There are many classroom courses
for both supervisors and operators,
and supervisory conferences are
held with plant supervision as the
need arises. '

The frequency is determined by the

“need and by the material to be

presented.

Yes. The orientation program
covers this as well as admimistra-
tive matters.

Yes. It is important that the
line supervisor know what the
limits are.

ey S




2.

QUESTION

Air Monitoring

a.

Who is responsible for air
analyses?

Are air samples taken on the basis
of analyses by the health physics
group or by reference from the
supervisors?

Is the Plant still without
national guidance on gas-mask
testing? Should the AEC
establish a testing program?

Are there areas in which In-
dustrial Hygiene and Health
Physics overlap?

Urinalysis Program

do

b.

How many employees are at ORGDP
and how many are given in-
dustrial health examinations

on a periodic basis?

What is the procedure for repeat
checks on employees showing some
plutonium excretion?

Where is the laboratory work
done?

i

Has an analysis of the numbers of
exposures in the various categories
of assay been carried out?

The supervisors take samples and
evaluate the results, the Works
Laboratory performs the analyses,
and the results are reviewed by
the health physics group. Samples
are also taken by the health
physics group as a part of their
audit function and by the In- “)
dustrial Hygiene Section for
uranium analyses as related to a
heavy~-metal problem.

Either of these and any of a
number of other indications of
possible problems may result in
the initiation of air monitoring.

There is no national testing .
program which will yield the type
of information required. We -
spend a lot of money on such test®
ings, and a national program is
vitally needed.

Yes. In general, it is not
possible to correlate uranium
and count analyses with assay.

Of approximately 5300 employees,
about 2500 receive industrial
health examinations.

At a sign of plutonium exposure,
24-hour samples would be collected
until a negative sample was !
obtained. .
Clinical lab work is done by the
Medical Department and analytical -
work by the Works Laboratory.

Probably less than 10% of exposures

are due to enriched uranium.
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UESTION

Is there any record of anyone's
being hurt by uranium materials?

f. What are the limits for fluorides
in urine? Can fluorides be
detected? -

Film-Badge Usage

a. Are film badges used to monitor
areas as well as personnel?

b. Have you had any grievances on -
the failure *tc assign film badges?
Any where film-badge usage was
reduced?

¢. How are badges discontinued?

d. Is a man restricted in his contact
with radiation if he receives an
exposure of 25 r?

e. How many exposures in excess of
the plant acceptable limit are
experienced?

f. How long are radiation records
retained?

0

Plant Heslth Experience

a. Have there been any questions
from employees about deaths of
plant employees?

- 12 -

In Fercleve operations there were
several severe exposures, and one
case where there was evidence of
temporary renal damage. There
have been a number of cases of
pulmonary irritation.

Fluorides are easily detected, and
fluorides present no problem umn—

less excretion exceeds about 8 mg./l.
Exposures at ORGDP generally do

not result in excretion rates
greater than 2 mg./l.

Yes. Some badges are put at
various plant locations and are
developed and processed in the
same manner as personnel-badges. :

No. If a man wants to wear a film- .
badge there is no reason he cannot.
be assigned one.

Filmbadge assignments and the
withdrawal of film badges are
requested by the line supervisor,
frequently at the suggestion of the
health physics group.

Yes. He would be restricted in
the same manner as for other over-
P.A.L. exposures, although he
would receive additional medical
checks.

2 to 3 per quarter.

These records are held on in-
definite retention. The last
instruction from the AEC speci-~
fied 50 years. '

‘None in ccnnection with plant
‘operations.,
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QUESTION

b. Has there been any effort to
correlate the plant death rate
with metropolitan data?

c. Does the plant have an insurance
carrier?

d. How many claims do you have?

6. Miscellaneous

a. Who develops safety rules?

b. How are contractors handled?

c. Has there been any indication
of hearing loss as evidenced
by the audiometer program?

REPLY

No.

Insurance claims are handled by
Aetna Life Insurance Company,
but the Government pays the
claims.

Not too many serious claims, most
being where an individual can
profit compensation-wise.

Safety rules are developed by the -
line organization and are reviewed
by the staff groups.

In accord with AEC instructions,:
work areas are cleaned up if R
this is practicable. If this
cannot be done, contractor per-
sonnel are handled in the same
manner as Carbide personnel,
and contractor supervision is
given the same information as
Carbide supervision.

2.8% of employees show some
possible signs of hearing loss.
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ATTACHMENT 3

- 14 -

MATERIAL GIVEN TO AEC HEALTH PROTECTION STUDY COMMITTEE

K-459 Comparative Study of Hand Decontamination Agents for Uranium
KSA-81 Radiation Protectioﬁ Practices at the ORGDP

KSA-34 Clothing as Health Protection Against Alpha-Emitting Materials
KSA~36 Possible Inhalaticn from Uranium Contaminated Clothing

K=1071 The Inhalation of Radiocactive Materials as Related to Hand Contamina-
tion ’

K-1088 Air-Borne Contamination Resulting from Transferable Contamination
on Surfaces '

KS-307 Suggested P.A.L. for Urinary Uranium

KSA-48 Alpha Contamination Control at the ORGDP

Routine Survey Forms \

Emergency Manual {Current)

Over=P.A.L. Film-Badge Exposures -~ Notifications and Investigations

Alpha Contamination Control, A. P. Huber, July 5, 1956

Joint Rockefeller Foundation = National Academy of Sciences Study, L. B. Emlet,
May 29, 1956

Quarterly Accident Control Summaries (Divisional Letters) (Samples)
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ATTACHMENT 4

AGENDA FOR REVIEW OF ORGDP FACILITIES BY AEC HEALTH PROTECTION STUDY COMMITTEE

1. Orientation _ A. P. Huber
a. Plant Operations
b. Safety Philosophy
c. Scope of Review
2. Brief Review of Plant Accident Prevention Methods H. F. Henry
3. Review of Plant Experience

a. Bio-Assay Results and Monitoring .
for Nonradiocactive Air Contaminants J. S. Lyon

b. Exposure Data and Environmental Monitoring H. F. Henry

4. Inspection of Facilities (to be selected by

committee; vists arranged by H. F. Henry) Committee
5. Discussion and any Reinspection of Facilities A. P. Huber
6. Summary Meeting - Committee Comments A. P. Huber.
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IN REPLY REFER TO: . Oak Ridge, Temesses . _APH ;?%
OPOSBLIX Copy forwarded by |- Dscember 23, 1957 Eﬁ% oﬁfgn
K. W, Bahler :
: '957 DEC 31 &AM ¢ :22
Union Carbids Nuclear Company ‘ Ccp!:' | ny
Poast Office Box P - _ pogn ‘--g
Osk Ridge, Tennesses » R TRR UK TR
Attention: Mr. C. E. Center, Vice-President ce: /g' g- g;gﬁardson-H-F-Hen
’:// . L)
Subjeots 'HEALTH PROTECTION AT K-25 AND Y-12 illlzzsser:zﬁwdizgﬁss
Gentlamens - ' Fil:ur response. KB 1/

Reference is made to our letter dated July 29, 1957, to you,
subject, "Review of Health Protection Programs at UCNC Installa=~ :
tions.® .

BEncleossd herewith for your information are six ooples of & s
memorandunm report, subject as above, which is an eppraisal -
of the K-25 and Y-12 health protection programs. This report

is based upon the findings of the (RO Health Protection Study

Committee who vigited the K-25 and Y-12 plants during July cf

this year. .

Ths Committee was quite impressed by the attention that both

K-25 and Y-12 are giving to their respective health protcotion
programs. Thsre appsared to be little doubt in the minda of

the committeemen that these progreme are adequate; in fact, they
questionsd the need for ths great degree of attention which csrtain
meagures are receiving., The Committee was particularly impreessed
with the realistic espproach at Y-12,

Using the Committeé's comments and recommendations, you may wish
to review certein aspects of the Y-12 and X-25 programs. The
Committee noted zeveral items which you might consider in youwr
review,

The bic-assay programs at both plants wers critically appraised
and the committee concludsd that both ths value and the frequency

Approved for Release to the Public

* This documanf hxe it toviewed RO
classificalion ant has os sn Sete ined 10
be UNCLASSIFIED.

o

by |

T | Qi L i (P
, Jé;ér‘ . 7 ADC Signaae

Cethy G. Stachowiak Date J/, 728

DOE K-25 Site Office




Mr. C. B. Center . December 23, 1957

appear to be over-emphasized. The Committee recommends in the
enclosed report that urine be sampled once each gquarter rather
than weekly. Perhaps this would not give adequate controlj
however, a review of the sampling rate should be wmads to deter-
mine the over-all value of weekly sampling as opposed %o a less
frequent rate (smemi-monthly or monthly).

Other aspects or queastions which might be considered in your
review are as follows:

1. How realistic are the permissible internal deposition

\
levels based on urinalyses? /

2. That value is attachied to single meagurements withoutd inte~/
gration of same over a long term?

3., What can be done to make the full time use of respirators |
in certain operaticns umecessary? {

L. Would the adoption of a uniform philosophy and practice
be possible for use at Y-12, E-25, and Paducah?

5. How importent ia the daily recording of dosimeter readings?’

W would appreciate receiving your comments regarding the enclosed
report and the results of any review or evaluation study which you
might choose to make as a result of the Committée's findings. The
thought and effort which you have given to insure health protection
is greatly appreciated and we hope that the above suggestions will

be helpful in planning your future hsalth protection programe.

Very truly yours,

%/%M

/(/ S. R. Sapirie .
Hanager
0Oak Ridge Operations

Enclosures " .
Memo-Report dtd 10-29~57, Re: Health Protection at E~25 and Y-12

CC3 Mr. R. C. Armstrong, ®/o Encl.
Drc He. KO Rcth’ '/0 EnC].o

/
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. : H
e Oak Ridge, Tinmessee ‘ ¢ KoG.dordan’
Copy forwarded by | - April 24, 1957 JoF JLurray
K. W. Bahler Jordan: Flease preopar

a rep‘y for NNr.
Center?s cinnature.
Union Carbide Nuclear Company LBE
Post Office Box P '

Oak Ridge, .Tennessee cot %,.¥. Behlen

. E Q: ¥ e o
Attentiont Mr, C. E. Center, Vice Presideny < - L._m’ s

s L. Richaxdson

Subject: HEALTH PROTECTION STUDY COMMITTER Por ~rour dafordtion.

Gentlemensy ' ' 5/13"
Reference is made to a memorandum datad March 8, 1957, entitled L
"Health Protection Study Committee™, a copy of which was sent o
to you, ) o

Enclosed is a report of the results of the Ccommittee's review
and inspecticn of the Paducah and Portsmouth plants. This
report as you note has been marked “Official Use Qniy®.

I am interested in having you review the contents of the repcrl
with special attention given to the recommendations therein.
At an early date I would appreciate discussing with ycu the
actions that have been taken on these recommendations as well
as any other acticns or suggestions which are appropriate to
the report and the health physiecs practices and procedures
currently in effect at the Paducah plant.

Although the raport raises few questions as to current policies
and practices, it does I think reflect the overall fine job which
you and your sitaff are doing in the Paducah plant.

I want to express my appreciation to you and your organizaticn
for ths assistance that was afforded this committee when it met
a8t the Paducah plant. As you are aware an affort is being made -
{0 have the same committee review the policies and practices at

Approved for Release to the Public

This document has been reviewsd for by:
dassification anc has peen determined tc
be UNCLASSIFIED,

)
U Jodrasid _ sttbr
CGathy G. Stachowiak Date
DOE K-25 Site Office




C. E. Csnter -2 -

the Oak Ridge Gaseous Diffusion Plant and the Y-12 facility here
in Oak Ridge. We have yet to.find a date convenient with-the
committee., When this is determined we will contact you in this
regard,

Very truly yours,

Manager
Oak Ridge Operations

Enclosures
Report (5)

CC: X. C. Brooks, w/encl.
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()j]zfe ME OV AN s GOVERNMENT

TO :  Se Ko Sapirie, Mumeger DATE:  April 16, 1K7
' Cax Ridze OUperations OIffice

FRCM @ Feaith Protesction Stady Committiac
SUBJECT: HEAITH FROTECTICH AT PAINCAH AXD PORISIKUTH

ST B3HESH

By pemorendwa dated Harch 8, 1957 from your office, & stody coamiitoe
econzisiing of:

Dr. T. Rly, Divisior of Biologyr and IIxdicine, Fastingtom

M¥r. Y. B. Haxris, Chief, Ininsirisl Enieve Brepch, XX

Dr. Jawes H. Sterrer, Ledlcal Director, Dustmsn Eczsak,
Bochester, L, ¥ew York

Kr. & A. Schowa, Jiology DBransh, (200

¥r. D. F. dayes, Cilef, Salety and Pire Protection Brench,

HWashington .
vizitasd the Peduceh Gasacus Diffvsion Plant on Baxch 19 emd 20, & -
th?whmthmmrwmrmmmw%am&?iurm -

parpose of reviewing existing policies and practices relating o
hezlih [ ~otection at each opgration.

The general resction of the cosxitiee may bo sewesd up &5 {oullowss

le Flaai parsaemsel, ircluvding wmammogesent, Supervisory persemal,
end ths medical deparimenis, zppear 0 ba well aware of the
potential hazards of their cperation in sach plaat.

2. Carefully designed snd documenied procednres for the investiga-
tioz apd control of healih hazands heve basn comniled. These
are designated EY-204 "Paducsh Plsat Hoalil Prysies Frogrend,
by LBe 0. Jorden, issued Naech 18, 1657; togethar with GAT-R-22
*The Armal Report cf Healih and Safety Kowr 19559 aml two
docuncais entitled (&) Pezard Control Fupsidoress (Oci:om i 6},
ard {b) “Sterdard Practice Fruceaures Pertaiaing to Heslth sud
Safety® from Portemoath. A copy of essh i3 attechad for your
information.

3. Proa ocur examimatioy of the records, ] caestiondry of varicos
pereons, it sppoars thei the general proetices catiined 4n the
ebxrve memtioned mamals are carried cut carafally acd in deteile
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Ve were informed of a contiming series of safety meetings with
supervisory amd operating persommel, Frior to the plant opening,

a great deal of emphasis was placed on this subject. In general,
mestings appear to be beneficial, but in view of the present
apprehensiocn expressed by cperating personnel at Paducah, it

would appear that more effective methods are needed. At Portsmouth
there are monthly meetings where each employea can have his say

on safety matters. ;

The conditions of housekeeping and cther health control procedures
in all operating areas appeared to be very good, with tha possible
exception of the new metal plant at Paducan. Since this plant was
Jast beginning operation, it was not unexpected to encounter opera-
tions giving rise to excessive amcunts of dust. This was recognized
by supervision who expressed the intention of bringingit into order
&8s soon as possible.

The medical department personnel and facilities are excellent,
although at Paducah they are somewhat superior.

It seemed to the committee that undue emphasis is being placed at
Paducah on the technique of bio-assay for evaluating exposure to
uraniom. It does not appear that sufficient is known at this time
to warrent placement of complete reliance on the urine analysis
for uranium to the substantial exclusion of air analysis; although
adequate comparative data may be available at sometime in the
future. This was especially noticeable in comparison with Ports-
mouthe There we found a reasonably well integrated program of

air sampling and bio-assay both inside and outside of the plant.
One exception to this, which may or may not be important, is that
there exists a strong division betwesn health physics and indus-
trial hygiens. Air samples which are taken for the evaluation of
chemical toxicity, e.g. of urarmum, are taken by the industrial
hygiene personnel, while samples for the evaluation of the poten-
tial radiologic hazard (also of uranium)are taken by health
physics personnel. Fach of these samples is evaluated in a cen-
tral laboratory, but the results are furmelad to the interested
group, and there does not appear to be any specific coordination
of these two types of samples. Bio-asssy techniques at Portsmouth
are quite adequate.

-

There &ppeared to be certain inconsistencies in the issuance of
toontemination clothing® at Paducahe Time did not permit, how-
ever, & detalled study of this program. Similar inconsistencies
were not obvious at Portsmouth. .
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4o There is no evidence shat any iandividuial in either plant had
reccived an injurisus exrosure ¢ radiation or radicactive
raterials No ocrunatinnal dic-ase claims have been reparted.

There is no reason tc btziieve tnat any exposires incurred
could have been either a cause or azn aggravation in the cases
e

o
of malignancy #1ch rave heen reccorted frem the plant popula-
tions.

‘ ~ RECUCMFENTATIONS

As a result of our study the committee believes that tne health
procedures at these vlants are quite adequate to provide reason~
able assurance that no cne will be injured by the plant operatione
There are, however, a couple of details which might tend to
improve the econony and e2:ficiency of operation. These ares:

General

l. A detailed =valuction should be made of a 1 exposures, and .
engineering controis s—onld be applied which will make it [
possible to eliminate many of ‘the si*uations currently e
requiring the use of resvirmors. The comrittee strongly -
recommends that the use of respirators shculd be limited to
short-term or emergency operations. '

2s There should be an integrated health and safety organization
whose primary functions are:

a8.. Verification of the need for various.health services,
such as clothing, {ilm badges, urine sampling, =and so
forth. When tre lack of value of these services is
demonstrated, the service should be discontimed.

b. Contimious improverent in exposure conditions, and not
merely evaluation of exposure. Any over-exposure (by any
standard) which has been rechecked shoild be torwarded to
management with specific recommendations for improvement.
Removal of individual operators from exrosure should
rever be used to ccver inadequate controls, nor should
respiratory protection be provided instead of adejuate
cleamup of the operation. -

3¢ In ary area vhere films routinely averare 50 mrep/week or less,
the wearing of £ilm badges could safely be extended to 2 or
possibly &4 weeks prior to evaluations This will greatly
improve the accuracy of reading and reduce film processing.
Where films rmtinely show less than a readable darkening
and never exceed 50 mrep in two wesks, they can be eliminated.
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L.

5.

The Commig¢sion should publish specific hesalth and safety stan=-
dards for its cenbtractors. These should define such things ass

a., Criteria for issuing and laundering clothing.

b, Surface contamination of hands, clothes, eguipment, and
buildings.

ce Urine analysis methods and procedures, and evaluating
techniques. -

d. Permissiole concentrations of materials in the air and in
bio-assay samples.

A uniform method should be worked out for keeping employees
advised of infcrmation to which they are entitled. There
should be some definition of what this information should be.

The medical records contained no information concerning the over=-

all exposure to radiation or radiocactive materials. It is strongly :
recommended that at least on a summary basis, perhaps anmiaily, a A
record be made in the medical chart defining the exposure as accu- ’
rately as possible in terms of radiation or absorption of redio-
active materials,

Paducah Only

1.

2.

3

There should be a study of the procedures for issulng contami-
nation clothing., It is to be noped that as a result of such a
study, it might be possible to eliminate some of the obvious
inconsistencies which presently exist, Agsin, it is ztressed
that this is not from the standpoint of health protection, but
rather to improve employee relations by clarifying the basis
for issuance,

The criteria by which personnel clcothing is laundered or replaced
should be reviewsd. It is to be hoped that criteria can be for=-
milated which will permit a more accurate definition of the situa-
tion by the foreman. The effectiveness of the present foreman
control in the problem of clothing contarmination should be checked
by specific, periodic, independent examination.

1t appears that there can be some improvement in the channel of
comrmnication between management and empleyees. Although this
was not clear at the time of the visit, it certainly appeared
that information on the change in the radiation tolerance as
defined by newly adopted Commission standards was not adequately
passed on., If this be true, it can only generate questions which
arc difficult to resolve.
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L.

5.

6.

Apparently there remains considerable confusion in the minds of the
employees as to the rationale of the recalls because of excessive
urine concentration. A more effective education should be developed,

Some of the commnications which were seen noted the discontimance
of film badge protection in certain areas. It is beli eved that an
adequate channel of communication would eliminate the necessity for
raising such a question. - ‘

A critical study should be performed of the airborne dust in the
operating areas. This study should be designed to provide an
accurate evaluation of the average exposure of each plant indi-
vidual, This approach is particularly helpful in identifying the
major sources of contamination in starting up or in nmaldng major
changes to operating procedures. After such an evaluation it
might be possible to place more confidence in the analysis of
urine for uranium. It is understood that such a survey would
seriously overload the personnel at the plant, However, person-
nel equipped to perform such a survey are undoubtedly available
within the company, possibly from one of the Oak Ridge plants,
If such assistance is not available at Oak Ridge, it mdght be
possible to have such a survey performed by the Health and
Safety Laboratory of the Commission.

Portsmouth Only

1.

2.

Some effort should be made to resolve the unnatural division
between the health physics and the industrial hygiens organiza-
tions. It is cur belief that this could function more effi-
ciently as a single unit. Mr. Caterson indicated that they

had considered this and also lumping safety and fire protec=-
tion in the same organization, tut found this to be t00 cumbere
some. It is, of course, true that a single health and safety
group 18 the ideal situation, but a breakdown where two differ-

- ent groups sample the same air for different materials could

certainly be improved,

Some of the local exhaust ventilation could be improved. It is
.believed that with such improvement mch of the use of respira-
tors could be eliminated. One advantage of having a uniform

health and safety organization is that such an organization

would be able to define not only the exposure, but control pro=-
cedures. This would go far toward improving the overall -
efficiency of protection,

Y
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DISCUSSION
PADUCAH

Discussions with Management

As soon as the committee arrived at the plant a meeting was set up
which included the five members of the committee; . K. C. Brooks,
Area Manager; and the following Union Carbide Nuclear Corporation
personnel: Dr. Hugh Henry (R-25); Dr. A. N. ¥Ward, Medical Depart-
ment Supervisor, Paducah; ¥~. R. V. Maier, Superintendent, Operations
Division, Paducah; Mr. R. G. Jordan, Flant Superintendent, ¥r. E. C.
Cain, Superintendent, Industrial Relations Division, Paducah.

At this meeting a document entitled "Paducah Plant Health Physies
Program," designated KY-20L was passed out to each member of the
committee. This report detaills all of the procedures and practices
which are specified by the Company for the maintenance of an effec-
tive industrial health program. The ijtems covered in this manual
were discussed, as were many of “he details of specific application
of these practices. In additiom, there was consideratle discussion
of the reactions of management to company-employes relations as they
pertain to tne nealth program. Some of the pertinent details wnich - v
were derived from the discussion follows

1. Local management stated that they have no disagreement with
their operating perscnnel or with the union on matters of

health which they believe could not bde settled on a routine
operating level.

2. There is a mutval agreement btetween the company and the union
that existing health practices will not be changed. It is for
this reason that contamination clothing, film badges, and other
squipment supplied for healtn reasons have not been withdrawn

from many plant areas where it has been proved that their use
is not reauired.

3, It is the belief of local nanagement that the union, acting as

a group, 1s exerting every prassure to extend the issuance of
clothing to operating personnel.

. GCases do exist where operators wearing their own clothes become
contaminated with processed material. When this happens, the
~ompany will wash the clothing or provide a replacement set.

n
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5. The company management, in emphasizing that the contention was
over the issuance of clothing and not specifically over the degree
of health hazard, pointed out that even in those areas where clothing
was requested because of dust, there have been no requests for
respirators.

6. The present level which is used to defins contaminated clothing is
ML,000 d/m/100 cm?." Although management believed that there had
been adequate infermation when the level was changed from the pre-—
vious operation level of 2500 (and earlier 500), it was admitted
that perhaps the safety factor in this change had not been properly
emphasized. An adequate explanation might well have been accompanied
by the information concerning the experimental wor¥k on clothing con-
tamination which we fully agree justifies the more libersal level.

In the current practize, clothing is checked for contamination when
it contains visible material. This is at the discretion of the
foreman.

7. Clothing is issued to about 500 men. : :

After our discussion with management personnel, we visited all of the
important plant areas, in the company of the health physics supervisor.
Following are our comments on the individual departments and practices
as we saw them.

Cascade Plant — Housekeeping and normal operation of the cascade equip—
ment appeared to be very good. From experiences which have been gained
at K-25 one would expect very low exposures to radiation and radiocactive
materials in all of the areas which were visited. With the exceptiion
of some maintenance operations, it is believed that the cascade areas
normally involve minimal exposure of all personnel. In the majority

of operations in the cascade area, exposure is minimel. When the expo-
sures are greater, as for example, in certain maintenance operations,
more rigid control procedures are enforced.

Feed Plant - The feed plant likewise appeared to be in very good con-
dition. Housekeeping was good; there was no noticeable odor of acid
or fluorine gas in the air, although much of the glass in the plant
was etched. If the conditions which we saw were representative of
normal operating routine, it can safely be stated that the procedures
which are in effect in the feed plant are adequate to provide com-.
plete protection for personnel. Again, no maintenance operations
were geen in these areas,
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Decontamination Plant - From what could be seen during the time of
the visit, this plant is well operated, and one would expect no
unugual exposures to radiation or radicactive materials. Control
equipment seemed to be adequate for the job, and housekeeping was
good.

Metal Plant - There were several deficiencies noted in the health
and salety practices in this plant. It apreared that both ths
safety program and the industrial hygiens control program couid be
intensified and tightened up in the process areas., For specific

- examples, we notedi

1. Some unguarded belts and pulleys.

2. There was a fire door opening to a roof from which there was
no egress.,

3. Wire brushing was done on derbies without shielding or
adequatse ventilation.,

L. Practice of turning derbies in the scratch brush operation
was inadequate,

S. .Operations of bomb lining and loading, and the removal of
the derby, together with derby chipping and cleaning appeared
to be productive of excessive quantities of dust, although it

would not be possible to define this more definitely without
taking samples of the air. ,

Kany similar examples could be stated. In gensral, housekeeping
in the plant was inadequate, and there appeared to be much too
much reliance placed on respirators as a means of control during
routine operations.

Tails Plant

Tnis building was being used temporarily as a purge and product
building as well as for tails. Although the opportunity for acci-
dental escape of materials is much higher in this area, the general
housekseping and cleanliness was good, and there was no evidence of
previous high-level contaminations. Operating procedures to hand-
ling accidental escape of raterials appeared adequate.

a
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It was thought that these plants would be representative of the
worst conditions at Paducah. :

There are certain general comments which apply throughout the
operations

Hedical Department - The Medical Department is housed in the Admini-
stration Building and appears to be provided with space which is
both gensrous and well equipped. The medical facilities are cer-
tainly equal to any situation which might be expected to be treated
at the plant. The medical personnel seem compestent and adequate.
The assisting staff also appears to be adequate to amy kind of

work that might come up.

Individual employee medical records are excellent both from the
standpoint of quality and of coverage. It would appear desir-

able to at least include a summary of the individual's radiation
exposure in the medical record. This could be added on a yearly

basis, providing the pertinent information to obtain as complete :
an estimate of diagnostic or therapeutic radiation exposure as

possible, and document this in the medical record.

The program of physical examinations, including pre-employment,
posi~employment, and periodic examinations seems very good. It
might be noted at this point that chest X-rays are taken on 14" x
17% plates, which is the best practice from the standpoint of
minimizing radiation exposure.

Exposure Evaluation - In a plant of this type there are two kinds
of radiocactive exposure which must be evaluated. One of these is
the exposure to direct radiation, or penetrating rays; and the

other is to radioactive materials which might find their way in-
side the body.

Direct radiation is evaluated at Paducah Frimarily by means of
film badges. The number of locations in which exposure to direct
radiations may be accumulated is very limited. Therefore, the
number of individuals provided with film badges is also very
limited. As far as it was possible to Judge, the numbter of film
badges which is issued at this plant is quite sufficient to cover
all employees who might possibly receive an exposure up to about
25% of the weekly tolerance. Any comment on the issuance of film
badges which would be made by this committee, would be in the
direction of reducing the number of peorle to whom film badges
are issued rather than increasing that number. Any step in that
direction, however, would have to be preceded by'preparation'coxh
munications with the employee group.
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Inhaled material is evaluated primarily by an analysis of urine
samples, thus permitting the employee to be his own environmental
sampler. It was the consensus of the committee that this method
by itself is not completely adequate to the problems at hand. We
were told that air samples are taken in some locations under cer-
tain circumstances. However, a description of the procedurss
which are used in taking air samples indicates that these samples
are almost entirely individual samples taken for eight consecutive
hours at some convenient -location in a presumably dusty area, and
have no real bearing on the environmental concentration to which
an employee is exposed. The committee further conecluded that a
large mass of air sampling information should be collected before
it would be acceptable to place the kind of reliance on urine sam-
ples as is done at this plant. It was thought that this would be
especially true in the new metal plant where no air sample data
are available.

Some discussion of the urine sampling program might be in order
here. There were several ways in which this program left some-
thing to be desired. The most important of these is the lack of
direct correlation of the urine concentrations with airborne ex-
posures. It must be pointed cut that at best, urine concentra-
tions do not iruly represent the exposure of any individual pserson.
While it is true that reasonsble correlations have been achieved
between air concentrations and the average of a large number of
urine samples, no such correlation has ever been demonstrated for
a single individual,

In addition to specific correlation, urine samples might be expected
to be very erratic because they are taken at random times during the
work week. All urine sampling programs for the measwurement of uranium
which have been recorded to date demonstrate the extreme instability
of the ®“weekday" sample, and the much greater reliability of the
"Monday morning® voiding, It must be noted, however, that this in-
stability would tend in ths direction of conservatism, &s the results
should be high in all cases rather than low. It must further be
stated that the limit of 12 micrograms of uranium per liter which

is epecified for restriction of activities is additionally conser-
vative. In othe- words, one might sum up the procedures for obtain-

ing and evaluating urine concentrations as being unreliable, but ia
& conservative direction, .

There was one factor in the urine analysis program which was soma-
what disturbing, but this is being corrected. Up until about a
week prior to the visit all urine samples were analyzed fluori-
metrically by visual observation. At about that time a fluorimeter
had besn installed and was in uge. It will probably bs another
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month or so before complete reliance can be placed on the flvori-
meter procedure. It is to be hoped that the sensitivity of .
analysis will be markedly increased with the introduction of this
new piece of equipment. A glance at the previous data made it
obvious that the levels which had been set for removal of ezployees
from exposure could never be detected by snalytical procedure

in use. The sensitivity would permit only a go-no go interpreta-
tion,

Clothing - The criteria for the issuance of work clothes appesred
To cover the plant situation reasonably well. Taking a realistic
approach to the problem of contamination of work clothes, it can
be safely stated that no one would ever be injured by the quantity
of material that could conceivably be removed from the plant on
the clothes of employees who are not routinely isgued contamination
clothing.,

There were some points in the clothing program which could possibly
lead to criticism, although it is the consensus of this committes
that these would never lead to injury. The most important of these
are:

1, It was noted that certain overators were wearing respiratory
protective equipment, but nothing to keep contamination from
their clothing. This appears to be somewhat incongistent.
It can be safely stated that where a sufficient quan*ity of
dust exists in the air to require the wearing of resprratvory
orotection, in that same location the individual will o
exposed to contamination of his clothing. Again it must
pointed out that no real health hazard is involved, but 3
clothing to prevent contamination is to be issued, it cer-
tainly appears that workers in locatlions where respiratory
protection is provided should be among those supplied with
clothes,

2. Several times in the brief visit it was ncted that individu°
wearing contamination clothing were working on the same sori
of job, or together with individuals not so provided. Thir
too appears to be an inconsistency in the program and could be
subject to criticism, -

3. It seems that the decision to issue clothing ito an emplc, not
normally supplied but having to do jobs requiring clothing,
depends entirely on the foreman. Also the point at vhich an
individual's personal clothing is contsminated to whers it
requires decontamination is entirely disc.. ionary on the faore-
man. There appears to be no obvious way. for the usual forcasn
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to make a determination according to criteria which have been
set down, Thus, the company claims they will replacs or.
launder any individual's work clothes if they have bacome con-
taminated; but the only way that this determination can be
made is for the foreman to decide that the clothes look dirty,

Noise - The program for the evaluation and contrel of noise hazards
e plant is good. Periodic audiometric examinstions are given
to workers in areas of greater noise hazard, There is an evalua-
tion of the level and character of noise in thoge ar=as which
appear to need such an evaluation, A progran of providing personsl
protective devices against noise has been started and is being ex-
tended to other areas where it is needed. '

Oceuggtional Disease Experience -~ The occupational diaease experience
) & company can best be stated by saying that no occupational
disease claims have ever been placed against it, There have keen '
elght malignancies reported among employees of the plant. However,
only two of these individuals were working or had worked in process
areas. One of these was a case of leukemis, and the other was =
cancer of the sigmoid colon., In view of the relativsly short expo-
sure to the low levels of radiation which could have been encountered,
occupational factors could not have been a cause or an aggravaticon
for any of the disease thus far encountered. Neither of the indi-
viduals who were in the operating areas of the plant had any previous
occupational radiation exposure,
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PORTS¥OUTH

Discussions with Management

A meeting was held with Mr, Dunbar, AEC Manager and Mr, Caterson,
Chief of the Industrial Engineering Division of Goodyear, At this
meeting we discussed the general health situation as it exists at
the plant. Some of the pertinent details derived from this con-
ference follow:

1. Local management believes that there is no basic disagreement
with labor on matters of health at the plant. They did indicate
some anxiety on the part of neighboring farmers that the plant
was unduly polluting the atmosphere,

2. We were informed that negotiations have Just been entered into
with the local union for contract renewal. It is expected that
these negotiations will last throughout April., It was the belief
of management that the letter which was received from the uniocn
on the general subject of health is intended to increase pres-
Sure on management in order that the union will be in s more
favorable bargaining position. It appears that the union has
been asking for an extended issuance of work clothing to opara-
ting personnel ever since the inception of the plant.

3. Clothing is issued to individuals according to a determination
by supervision to classify certain Jjob assignments according to
red, orange, or special designations. Jobs which are designated
88 red are those where radicactive materials are handled in open
containers and are present in quantity. Orange jobs are those
in which radioasctive materials are present in innocuous quanti-
ties. Special issuance as determined by supervision are those
Jobs where clothing is provided for reasons other than contami-
nation control. Reclassification of job assignment must be
approved by sub-division superintendent on written submission,
The designation of various sreas is indicated in Standard
Practice Procedure H-8 dated May 9, 1955. The system of issu-
ing clothing on an assignment basis is a change from the
original idea of designating areas as red or orange.

After our discussion we visited all of the major plant areas with
Mr, Caterson, Following are our comments on the individual depart-
ments and practices,

Cascade Plant - Housekeeping and normal operation of the cascade

equipment appeared to be excellent. From experiencs gained st K-25,
one would expect very low exposures to radiation and radiocactive

-
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materials, with the possible exception of maintenance operation,
It is believed that all procedures in force in the cascade areas
are adequate to insure minimal exposures of sll personnel. There

was & noticeable odor of fluorine in many of the cascade locations
which were visited.

Feed Plant - During the time of our visit the feed plant appeared
excellent from the standpoint of health and safety. Thers iz no
reason to belleve that under normal circumstances there should be
any exposure in this plant. Unusual circumstances, such as a
broken feed line, could, however, result in extremely high contami-
nation of materials in the plant. This is taken care of by means

. of emergency ventilation and cleanup.

Decontamination Plant - This plant seems to be well designed and
well operated, and one would not expect more than minimal expo-
sures to radiation or radicactive materials in this area. House-
keeping was good, and for the most part, control equipment seemad
“to be adequate. There were a couple of locations, however, where
imprcved ventilation equipment could have besen provided. Exposures
at these locations are controlled by means of respiratory protection,
whereas ventilation would be much more effective,

Product Withdrawal Area - The product withdrawal area was in very
good condition. Housekeeping was excellent, and automatic air

sampling equipment seemed to be adequate to warn of any product
escape, . : .

¥inal Product Sampling Area - There have been some over exposures
reported in this area. More recently, however, local ventilation
has been applied to the sample withdrawal location, and at the time
of the visit this appeared to be providing adequate control.

Medical Department - The facilities are excellent. With two full-
time physicians, ths ratio of 1,350 employees to one physician is
greater than that for the Paducah plant. This may account in part
for the fact that a periodic examination program has not been
carrled out as thoroughly as at Paducah. A brief examination of
the medical records showed less utilization of the medical depart-
ment by plant employees than at Paducah, -

Exposure Evaluation - Direct radiation is evaluated at Portsmouth
by means of pocket dosimeters and film. Relatively few personnel
in the plant are issued pocket lonization chambers, Films are
issued, however, to approximately 650 operating personnel, Ws
were informed that very few badges are found which show any signi-
ficant radiation., This was peinted wp by the statistics shown in
the previously mentioned activities report. An averare of 650
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persons were issued weekly badge
35,000. Of these 35,000 badges,
regular. It was indicated that

resulted from improper handling,

that there were no overexposures
The average exposure of the pera
1.5 mr/week. This is extremely
be retained for 2 or L weeks in
mesningful,

plant areas. According to the 1
Ples and 10,000 to 15,000 contin

this is not perfectly adequate t
sampleg hsve been obtained from
The 1imits which are applied to
the use which is made of theze 1
We do not believe that it is nec
from his normal occupation merel
exceeds any prescribed valus, O

but should not be used to remove

and for fluoride. The analytica
in very good shape,

Occupational Disesse Ixperience

the known cases wno nave de iop
ering the limited exposure in .

causation or aggravation of any

Outplant Concentrations

According to the data which were
the plant site are increasing to
8ary to review the control proce
approaching 30 parts per billionm
Although this is not a dangerousg
tude might be expected to cause
present in sufficient quantity t
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s for a total number of about
only L8l were found to be ir-

a significant portion of these
¥e were not ahle to determine

the extent of the unusual readings, It was indicated, however,

y and this would pe expected,
onnel badges wag gummarized at
low, It was suggested that films
order that the readings be more

Air samples are taken on a routine basis in g large number of

956 report some 1,500 spot sam-
Uous samples have been taken to

evaluate sirborne exposures, There is no reason to believe that

0 control the situation. Urine

a large number of plant personnel.
their analysisg are reasonable, but
imits is open to some QqQuestion,
essary to restrict an individual
¥ because his excretion rate
verdosage as determined by urine

concentrations should initiate an improvement of the situation,

d in this kind of sn operation,

This is true of urine aralysis for uranium, for total alpha count,

1 program for urine sesmed to be

- A detailed examination of all
€l rslignancies was made. Consid-

% v and in time, it is concluded
that occupational factors coulg

.7 have played a part in thre
of t.2 cases,

seen flucride concentrations off

the point where it might be neces-
dures, Average concentrations

Nere reported as of December 1955,
level, concentrations of this magni-
plant damage., No other material is
O cause concern.




