éomputer systems, and supervised five personnel. I haa been
promoted from Production Supervisor, where I Supervised 31 per-
sonnel, planned manpower raguirements, wrote weekly ‘and nmonthl y
status reports, and conducted training and communication ses-
sions. In May of 1584, I began =zy duties as Metheds Analyst/
Lead Auditor for National Lead of Ohic (NLO, Inc.) at the

Feed Materials Processing Center in Fernald, Ohio.

My ob responsikilities while as Ternald inesiuses slannixg,
coordinating, pevsecr ing 81d reviewing compliance audiss cn
Standard Operating Procadures, Manufacturing Specifications,
Procurement Specitications, and Maintenance Precedures. I also
executed special projects and developed Quality Assurance
Documentation. I maintained a security clearance (Level L, or
linited) and attended several training sessions angd seminars, as
well as myself training other quality assurance/audit personnel.
In January, 198s, NiO, Inc. was replaced as Contractor at Fernalg
by Westinghouse Materials Company of Ohio (WMCO). My Jjob
responsibilities at Fernald remained essentzally unchanged unt;l
ny departure on~March 24, -1986; approx;matély 22 months after
starting there.

CONDITIONS AT FERNALD -
When I first reported to work at Fernald, I obhserved several
serious problems. My first impression was that the facility was
antiquated and in poor condition. I immediately noticed that é;e
bullding where I worked, the Laberatory Building, was
contaminated with uranium dust from personnel wearing process

shoes and clothin g into and throughout the building. Process
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shoes and clothing were sStrung throughous the corriders
(particularly the west carridor} and even placed on hegches that
were used for coffee breaks. 2 layer of dust also covered the i
cabinets, shelves, and horizontal surfaces throughout the
building.

In the operation buildings, I found laYers of uranium dust;
magnesium fluoride, green salt, orange cxide and uranium saw
chips covered the floors %o a level ¢ cne=guarter imch smisk,

At times, the air was so full of uranium dust I had trouble
breathing, and afterwards, acquired a sore throcat. This was
especially true in Production Plants l, 4, 5, and 9, Respirators
and masks were not being wern by personnel.

But the main problem I encountered from Day One was in the
Quality Assurance Department itself. I discovered that there was
no comprehensive audie prograh in place. I found that tha
department was understaffed: only three audit department
bersonnel had respensibility for perferming literally hundreds of
aud;ts, updating and rev151ng preocedures, keeping. current with -
DOE Orders and performing a variety of other functions. The
audit department had no independence from, and in fact took
orders from, production; under NLO, in particular, the Quality
Assurance Department was at the bottom of the organizaticnal
chart, reporting to the Technical Division. I was not allowed to

rursue audits in certain eritical areas of plant operations: Jor

example, I was warned not to undertake any audits of the chenmieal
% Fr—y
e —— ————

pits, the XK-65 silc area, the dust collectar sxstens in the

——

producticn areas, and the mechanizal shevs lecated t=roushout the
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. what to apdit and when..

2rpduction aui;déﬁgs. On scme of the audits that I performed, =

was not allowed to undertake follow-ups, or I was restrictaed to

locking at a limited area of plant eperations. For .instance, in

my audit of the scales used at Fernald, which are important for

Reasuring materials and discovering discrevancies; I was

restricted to auditing Plant & scales on{;! where I found a

widespread breakdown in compliancé with procedures.

. Another example is in ny audit of hoists and cranes used a%
Fernzald, whers, afigr Zinding widespread discrepancies in
cempliance with procedures in Plant 5, I was restricted frem
performing other hoists and cranes audits throughout the
facility. (Summary of audit findings will be discussed-later.}

My department was the only department that audited
procedures at Fernald. My immediate supervisor was Mr. Weichold,
whose job title was Chief Methods Analyst, and our
deparﬁment head was Mr. Tippenhaver, who was the Quality
Assurance/Quality Control Head under NLO, Inc.. With me was Ms.

Tilney, a Technical Assistant. Cperations told Mr. Tippenhauer

<

Physically, there was very little to work with in cur
department. There were pnot enough desks, no bulletin boards, no

£iling racks, no procedure filing system, angd no basic listing of

current procedures, among other problens.

1 stated that from the beginning I was uncomfortable with
the audit arrangement. Occasionally, T would perform an audit pn
my.own which resulted in complaints from Procuction, and inftu:n
pressure from Mr. Tippernhauer, the head of the department, to
alter, or even stocp the andit entirely. After nine months, oy

-5 -
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cffice became the storage area for desks, chairs, and £iling
cabinets, making my office crowded and inadegquate. This action
was accompanied by warnings and threats apout my job security
from Mr. Tippenhauer and "through the grapevine.™ After I
complained about my office Space, I was told by Mr. Tippenhauer
that if I didn't like it, "You know where the door is." I
stopped complaining.

The bulk cf ay respensibilisigs witiin the firse vear

involved audits of three areas: Standard Operating Procedures

(SOF}, Manufacturing Specifications (MS) and Maintenance .

Procedures (MP). An audit involwves comparing the written current

procedure against the actual performance of an operation.

Adherence to the procedures is required in order to promote
efficiency and prevent accidents, as well as to avoia
Tadiclogical occurrences such as an accidental nuclear
criticality.

Despite the importance of the procedures, I consistently
found that the procedure being audited was often nen-existent,
out-of-date, inadeguate, ignored, or inaccurate. Complicating
the situation was the fact that management was slow to respond:
the submittal of an audit report requires a response from
management within thirty days, Yet management often failed to
respond for as long as four months.

Management also ignered key items for correction, and fai@ed
to implement corrective action when promised. In an audit of the

water testing procedures at Fernald in late November, 1985, I

discovered that nrany ¢f the wataexr samples were brought to the

-5 -
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labpratory frozen sglid, Management, in its rasponse itz the

. a2udit, disclaimed this finding, and flatly stated, "We doubt tha*s
. samples are brought in frozen sclid.® T had rersonally witnessed
this occurrence, but I was powerless to prass my point - -
Janagement had made up its mind that there was no problen,
therefore no cerrective action was required. This uncaring,
' unpro:essiﬁhal attitude and practice of management continued.
Massive health and safety preblems uncovered during the czurse of
an audit went unresolved.
Finally, follow-up audits revealed that several, sometimes
none, of the corrective actions promised had been implemented.
This problem was so rervasive that I wonderead why I was wasting
my time doing the audits at all. In one instance, in an audit on
"Derky Breakouts", dated November 11, 1984, I identiried_many
“ significant viclations of the procedure. For one, the procedures
. were not current, did net reflect the operations as performed,
were not even available in the work areas, and left out important
health and safety requirements, such as the requirements for
e respirators -in high vadigactive a&&f’éﬁéés;A"EQéﬁ\thSﬁgﬁ .
management agreed.with the problems identified in the audit, and
bromised corrective action in a Mareh 23, 1985 response (three
months late), a follow-up audit performed by nyself
eight months later found that none of the promised corrective
actions had been implemented.
Ancther problem that I noted was that many &f the divisic&é

ard departments at Fernald were only self audited, in wvicla®ion

of the whole cuncept of Quality Assurance/Control, as well as

DOE Orders. This was the case in the Health and Safety

® .
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Departmzent, Laboratory Department, Procurement Deparinent,
Engineering Division, Nuclear Materials Control and
Accountability Department, Transportation Departmanﬁ, Maintenance
Department, ?rbductién Control Department, and ironicaily enouén,
the Quality Assurance/Control Department.

The implications of this disarray became immediately evident .
in the very building that I worked. The uranium dust in the
Laboratory 3uilding was unusuélly thick, and I inguired areus why
such conditions were tolerated in February, 1985. I was informed
by Mr. Tippenhauer that there was only one dust collector and it
was in the basement. I went to the basement and teok a look at
the dust collector, and then asked who was responsible for
changing the bag on this particular collector. Nobody knew. So
I asked where the procedures were for changing the collector's

bag. I discovered that there were no procedures. The bag, as

far as I could determine, had never, in the life of the

plant, been replaced. Months went by, and £inally, in June 1985,
I insisted that the bag be replaced which it was. Mr Graver,_

- w

’Mr Fall;ngs and I witnessad the removal of the old bag which had

disintegrated., Uranium dust had not only been building up in the
Lab Building for years, but dust was bypassing the bag and going
straight up the stack. Upon further inquiry, I discovered that .
many of the dust collectors in the production plants lacked
precedures, notably the portable dust collectors. {

In tandem with this problem was the lack of radiation

monitoring equipment at Fernald. To my knowledge, until about

nine months age (mid-1985) there was not one stateesf-theeart
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piece of radiation monitqring equipment for general personnel.
=t was never standard procedure to require such monitoring as

well. I saw only cne hand-held radiation mnmonitor in use at

the plant, and two broken monitors that were naver u;ed. It wvas
not standard to screen personnel eiﬁher coeming or going at
Fernald. New monitoring equipment was installed in the summer of
1385, in my opinion, thirty-three years too late.;/

Ancther glaring procasdural deficiency that I disccve:éd in
=y audits was the lack of a filing system for Maintenance
Procedures. Tile cabinets were simply stuffed full of docurments -
in no particular order, and it would often take hours to £ind the
Procedure being audited. I also found that Standard Operating
Procedures (SOP's) and Manufacturing Specifications (MS's) that
had been "reissued", i.e. supposedly updated ané improved, were
actually unchanged from the old versions.

Increasing my frustration was the Quality Assurance/Control
Department's total powerlessness. I did not have the authority
to put a hold on non-complying equipment or work.  The auditor's
Job was simply an advisory role. I was used to a stronger .
éﬁaiitf Assﬁra$ce-function . + «» in order for a quality assurance
department to be effectiva, it must be independent fronm

preduction.

L/ My opinion of the state of Fernald's environment is f
shared by many others. In July or August of 1585, Northwest
Pacific Laboratories was contractaed to assess Fernald's enviren~
ment. I overheard one technician who came from the

Health and Safety Building exclaim, "The building is as hot as a
firecracker."” The same technician commentsd about the Lab build—
ing where I worked, "The Laboratory is a pigsty.®
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Peficiencies that were identified were not recorded in a
systematic manner, and therefore no "trend analyses” could be
performed. Trend analysis is like institutional meﬁaty
Incidents angd mistakes that are recerded systematically can be
evaluated to helr prevent repeat mistakes. At Fernald, they kept
commiting the same mistakes over and cver again. In effect,.
Fernald was not learning from its past mistakes.

The extent of the proklenm and its implications are Suptkar
revealed by an audit I performed in the first few months of ny -
tenure at Fernald. I performed the first audit ever of
Maintanancé Procedqures at Fernald. I found that these procedures
were out of order, and were not Xept up to date. I found it
incredible that maintenance operation at a nuclear maaterials

facility was allowed to go unchecked and unverified for over 30

years. Maintenance of sensitive equipment was simply left to the

memory ©f supervisors and workers. By the time of my departure,
I had finally put the Maintenance Procedures in order, but had

not succeeded in convinecing management that 2 system for updat;ng

" and revising ‘maintenance procednres shauld be established.

As far as the audit progranm itself, there were terribile
inadequacies. For instance, there were no procedure audits
performed at all until the mid-1970's. Half of the audits -
performed in the late 1970's are missing, presumably
irretrievably gone. 1In the area of auditing Manufacturing {
Specifications {MS's), I found that NLO had enly performed éix‘

audits in the entire lifstime of the plant. It is extremely

important that MS's are followed. A possible rgsnit of failing
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to follow an MS is that a nuclear criticality accident‘czmld
cccur. Manufacturing Specifications dictate what a particular
machine's or instrument's capacity is'or is not: how much
material a machine can withstand, at what rate, and under what
conditions. Manufacturing épecizications are important in' most

immstries& for efficient and safe coperations . . . in a nuclear
materials plant, they are the cornerstone of safe cperation that
Protect against one of the zost deadly of :accidents.

The reviswing and cumpliancé of Manufaacturing .
Specifications are important enough that DOE requires strict
conpliancé. Yat the MS system at Fernald was in total disarray.
The .blatant vislation at Fernald would lead to civil penalties in
Frivate industry:; at the gmmént-mnd Fernald plant,
viclations were simply routine oversights. As far as I could
datermine, the plant was essaentially salf-regulated - - DOE had
abdicated its role as overseer by failing to check up on whether
the contractor was obeying the rules. The DOE prefer:ed to rely

on the contractor's. flawed and inadeguate guality assurance
oro " | I . .
Recordkeeping in the area of DOE Orders was also literally a

. oA e - ey -

joka. DOE "regqulates”" its plants through directives in the form
of Orders. A DOE Order is supposed to set the requirements for _
the total cperation and maiptenance in the areas of worker
‘Protaction, envirommental, health and safety, reporting of
accidents, and in almost every area of operation. = disccvere:}
just how seriously Fernmald management viewed the DOE Order

system when Westinghouse tock over operations at

- 311 -
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Ternald in January, 1986.

Mr. Grumski, head of Westinghouse's Quality Assurance,
directed me in January 193§ to get the DOL Orders out, as the
Orders would e needed in performing investigations. I searched
for hours but.could net locate the Orders. I finally reached MNr.
Spancely, the former President of NLO (still on site at the
time), and was told to check the library. I knew that that was
wreng, since DOE Orders were never maintained in the library. =
then called Mr. Spencely's Zorner secretary, Ms. 3::'.,‘whc
stated that the DOE/CR Orders were kept in the Legal Department,
but that the Orders hadn't been kept updated for two years
because shé wasn't given time to do so. T then went to the Legal

Department accompanied by Ms. Murphy, secrstary, and President
Boswell's secretary, Ms. Rinnett, and located the Orders -- they

were literally heaped on a shelf, in total disarray. The binders

that held the Orders were not in any order, and many labels that

titled the binders were on the flcor. Many Orders were missing,
some were not filled, and some were also on the fleor., I
discovered that the Legal Department had not kept up the files
for-over five y&d¥s. I reported thé probiew to Mr. Grumski of

Westinghouse, but as of my departure, nothing had yet been done.

GENERIC CBSERVATION ON AUDITS
During my two year stay at Fernald, I conducted 23 audits
and one investigation. I have kept a copy of not only my audits,
but of management's responses to the auwdits, as well as the [
follow-up audits that were psrfermed. audits are highlighted as

an addenda to this affidavis.
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Ivery sincle cperaticn that I audited was deficient in some
way as far as having up~to-date, comprehensive and workable
procedures. Massive noncompliances with written pPreceduras ware
observed in areas of. critical safety. I had to rewrite
Brocedureas myself in some cases, even though that is generally

[ot the responsibility of an auditor. I only was able or

permitted £o audit a very small portion of the overall plant

procedures . . . I was warned not to touch the chemical cr waswa
zit areas; X-65 arsas; cuss :zllection systenms in the srodéuctiasn
areas; and many other areas of critical Plant safety.

Another observation was that management had the power to

accept or reject audit findings and recommendations at they saw

£it. There were many instances where ranagement chose %o
instituticnalize a dangerous practica that I had discovered, or
to ignore the problems altqgethar. I was often instructed not to
pursﬁe certain audit follow-ups, especially beyon@ a certain
stage. '

Qut eof 22 audits I performed, management disagreed in whole
or, part with the suggestad corrective -actions, failed to respond
altogether, or failed to provide the requested corrective actien
as promised.

Finally, it should be noted +hat Westinghouse ended my
audits altogether. on January €, 1986, after I supmitted to
management a Quality Assurance overview of all Procedure audits
performed over the lifetime of the Fernald site, I was instrucfea
by the head of QA/QC of Westinghouse, Mr. Grumski, not +o perfarn
any further audits. In this respect, I was nmuzzlied f—em
perlorming my standard duties. His explanaticn was that there

- 13 -

3128733



L et LU LA

was "nothing to andit on a QA basis." 1 could certainiy aéree
with that, but I wondered what ¥r. Grunski intended to do until
. Westinghouse had finished installing its oa replacement progran.
The Quality Assurance overview of procedure audits that was
submitted to management ccnsistéd of Apdit Indexes. These
indexes catalogued the number of audits, audit follow-ups ‘
actually performed (with corresponding dates), and the number of
audits tha: were never rerformed., The numbers, provided krelew,

speak for themselves,

AUDITS PERFORMED TN LIFETIME OF FERNALD
_—-_'—_“_ —ie

Standard Overating Procedure Compliancs Andit Index. 1/1/8s

Audits performed: 83
Audits required, but
never performed: 286
Manufacturigg Specifications Comwvliance Audit Index, 1/1/86
. Audits performed: 7 '
Audits requireg,
but never performed: 95
Maintenance Procedure Cempliance Audit Index, 1/1/86
-
- Audits.performed: - - - - -3- o
Audits required, .
but never performed: 218

Quality Assurance Compliance Aundit Index, 1/1/86

Audits performed: 93
Audits required,

, but never performed: 608 /
Audits with followups: is )
Audits with no follovups: 77
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Te give the reader an idea of the kind‘of problems that I
was finding during my audits, it is worthwhile to fo&us on just
two of my audits bfiefly. The first audit I would like to focus
on was performad from November 13 to November 30, 1984, and the
subiect of the audit'was the cperation of the water plant, which
included water treatment and site-wide responsibilities. The
report is dated Janeary 31, 1585 and it is numbered Quality
Control Audit Report No. 4.02.

The treatment of water at Fernald includes sanzling ang
testing, preventing uranium losses to the enviromment via water
channels, ‘tha treatment of water for plant personnel consumption,
sanitary s?wage dispos#i, testing fire pumps, water sampling and
testing from the chemical pits and more. The objective of the
audit was to "evaluate the operation of the Water Plant and
verify that current operations and inspection practices are in
compliance with authorized procedures."

During my audit, I found massive nencempliancas, I
identified 14 procedures that should have been faferenced in the
Standard 0perating;Procedure (hereinaftaer, “sSOP") that were not

B S T “ -
referenced.” I'dlie found inconsistencies with what the sop

called for and the actual practice. Several operatiocns listed in

the SOP, which called for routine daily checks by operating
personnel, wers not performed either "routinely” or "daily."

The steps for operations in the Chemical Pits failed to
mention how often the prescribed operaticns are to be performe?,
hew often the flow charts are to be changed, and that sampies of
the effluent are taken for analysis.

I observed that, contrary tc the SOP, Test Well No. 1

- 15 -
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: éhallcw was no longer sampled for uranium or octher contamination.
. Even the pump had been removed from the well. Upen ineuiry, =

was told that uranium levels in the well were too high, angd
therefore testing on that well was no longer done. T was later
instructed by Mr. Tippenhauer and Mr. Weichold not to put this
information inteo my audit repcrs:.
Sever;l problems as noted above were also problems for the
Sewage Treatment Plant, the Ultra Viglet Treatmens Facility, zhe
Marhole 175 Area, the Check cf Manhole pH Meters and Alarms, and
other areas audited.
Undef."ceneral" observations in my'audit, I noted that
several samples (including water and seage sludge samples) were
Placed into one carrying rack that did not contain divided
compartments. As a result, the samples would tip over and
e . intermix with, and leak onto cother samples in the carrying. rack.
_ I also observed that "some samples would be brought inte the
Water Plant Laboratory frozen solig.n During the audit, 1
cbserved that sulfuric acid spilled frem the acid storage tank
e e while the acid tank above ths clea¥ well Was ‘being charged with

acid. "The acid was contained in the concrete basin, but quickly

leaked out through the bottom.” Also, the acid tank above the

clear well rested on a severely warped piece of plyweod. I
wrote: "If this board warps enocugh or breaks, the acid tank
could tip and spill acid out. 2% is recommended that a thorough
inspectiecn be made of the structure.® {
The management response on February 16, 1585 frem Mr.

Leist is indicative of the powerlessness of the Ouality Assurance

®
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Department. Mr. lLeist was the Director of the Techniqél

Services Group, which controlled the Quality Aséurance/éantrol
Department under NIO, Inec. Even though Mr, Leist agreed with the
bulk of the my recommendations, he chose to reject the corrective
action suggested for the problam of water samples intermixing,
and he "doubted" that any samples were brought in frozen.
Extensive -follow-up on this auﬁit was not performed.

The second audit I would like to focus on was performed from
December 26, 1984 throuech April 9, 1988, and involved *he water
pPlant laboratory precedures, which included all thé tests -
performed on water from different sources throughout the Fernala
site. The report is dated April 30, 1985 and it is numbered
Quality Assurance Report No. 4.03.

Some of the water sources that are tested include production
wells, drinking fountains, storm sewer, general sump, sewage
treatment plant, chemical waste pits, test wells througfhout the
site, Great Miami River water, Paddy's Run creek water and other
sources. The cbjective of the audit was to evaliate the
operation of the water Plant Laboratory and verify that current.

operat;ons are in compliance with authorized cperating

procedures,

During the audit I found several nen-compliances. The
measurements of chemicals used for testing samples were -
inconsistent with the neasurements listed in the cperating
procedure. Several tests listed in the Procedure were not /
perforamed at all, and several tasts that were performed were not
listed in the pzrocedure. Information on what chemicals were to
be mixed together to perfora many of the tests wers also not.

- 17 -
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listed in the procedure. No records were kept forxr the length of
time chemicals were stored to evaluate the stability of the
chemicals.

During the audi# I observed that samples of sewage treatment
waste were placed in a small, unventilated furnace set at 500
degrees Fahrenheit for over an hour. The chbject of the test was
to determine total dissolved sclids. Due to the dense smoke angd
strong, olfensive cdor that was created, all rersonnel had +o
evaciate the laberatory rocm. Later with the door ¢pen te lex
out the smoke, I entered the laboratory room and found smoke

residue cﬂ_supposedlg stérila equipnent, When I informed Mr.

Tippenhayer of my experience, I was told not to include
information in the audit about tinding the smoke residue on the
sterile lab equipment.

I was amazed at the widespread.dericiencies and “noc cemmen
sense” approach during these audits. Since 1952, the public and
the government has relied upon Fernald's self-requlation of its

water sampling and testing for uranium and other contaminants,
but this audit reveals that, at 1east up to the time that
corrective action was taken in response to my ;ﬁdit, that such
testing is inherently unreliable. I have also observed that
Westinghouse, in its latest Environmental Monitoring Report,
showcased the water plant laborateries as an example of Fernald's

excellent guality assurance. I had to laugh.
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WESTINGHOUSE

When Westinghouse took over cperations at Fermald on January
1, 1388, organizaticnal changes cccurred site-wide. . The line
was, "Forget what has gone on in the past, It's a2 whole new ball
game.” I first realized the ﬁeaning ot this when on
January 6 I was told by Mr. Grumski, the Westinghouse Quality
Assurance)Quality Contrel Manager not to Perform any mere audiss,
bacause there was "nothing to aud@is en a €A kasis." Whae was
meant was that there was no QA program onsite to date. However,
I felt that they should at least follow up on previocus
audit rasp;nses. Mr. Grumski and Mr. Weicheld (my immediate
supervisor) told me and Mr. Weissenberg to write an audit evalua=-
tion of each previous audit over the last year (1985) and
identify the deficiencies, especially those ocutstanding. I
was told that these evaluations would be Presented at the
January monthly QA reeting. This was not done., Nor were they
Presented in February or March. Yet there were many outstanding
deficiencies.

.I. expected better commimnications and atritudes to improve
throughout the site with Westinghouse, and to some
extent it was better, Westinghouse promised that Quality Assur=
ance would be a high Priority. But, when it came to specific
pProjects, Productien had total contzrel. T concluded that
Westinghouse was adept at saying the right things, but when itf
counted, it was "business as usual." .

Mr. Grumski gave Mr. Weichoid the assignment, in February
1886, of geciding who should be responsible on Fernald site fer
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maintaining and distributing’DOE/OR’Orders. Mr. Weicheld made
] the decision that the Company Library should be responsible for
. the Orders. When Weichold contacted Likrarian Ms. Gardewing and
her imnediate supervisor, Mx. Elikan, manager of Technical
Services for Westinghouse, an agreemzent could not be reached. AXs
of the date of my departure, nothing had been established as to
who was to be responsible for maintaining the orders. Given ny
past experiences with the DOT Orcer maintenance undex NLO, I was
dismayed that Westinghouse aanagezent was still dragging their
feet on this seemingly impertant task. However, my first actual
insight into how things were to be under Westinghouse came with
my first assigmment - - investigation of transportation shipment
vessels, called "T-Hoppers", that carry radiocactive materials.
A T-hopper is a transportation vessel used to transport
\ uranium oxide from Hanford to Fernald and to transport greensalt
- . from Paducah to Fernald. The Hanford to Fernald shipment is
performed by rail service; Paducah to Fernald shipment is
Performed by truck. I was to investigate the overall operation
°f transporting T-hopper vessels. . .. . ...

It is important to explain the background behind this
incident. A shipment of an externally contaminated T-hopper from
Fernald to the DOE's Hanford facility on 7/23/85, sparked a DOE
investigation (released 11/25/85) which heavily critieized
Fernald for lack of Procedures, training, guality assurance and
more. The DOE report found, inter alia: .

) - operating procedures used at both Fernald and Hanford
to inspect the shipping container and to prepare it for

shipment were not sufficiently detailed to assure that
the package closure was sealed and centarination-£free.

® T
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. flanges, lids and gaskets.... - -

~ monitoring for contaminaticn was net performed on T~
Hopper 651 prior to package, closure and release for
cffsite shipment fron Fernald and was not reguired by
any operation or safaty procedures in effect at
Fernald.

~ the release of contaminated T-Hopper 651 at the
Fernald site was attributed to inadequate management
control systems, primarily in the aresas of radiological
safety and-guality assurance audits, and ineffactive
overview of the radicactive material packaging, safety,
and transportation activities at the FMPC site by the
POE-OR field office.

= the NIDO Quality Assurance Audit Committee conducted
its biennial audit of the NIO QAR on Maxch 12, 193s,
The audit did not cancesn any assesszent oI the imnlexm-
entation of the Quality Assurance Plan.

= T-Hopper &51 was inappropriately labeled as an
"empty" shipping container because it contained uranium
that exceeded the allowable internal contamination
limits as prescribed in 49 C.T.R. 173.427(c).

- NIQO does not check for ramovable centamination on T~

hoppers prior to release of the shipment. DOT 49 C.F.XR.
173.443(2) requires that sufficient measurements shall
be taken to assess the nonfixed contamination levels.

= NLO procedures do not address the quality control
requirements for 49 C.F.R. 173.475. This regulatory
section covers the condition of the closure daevices in
three subsection. The closure devices must be properly
installed, frese of defects, properly closed and sealed,
T-hopper closures were found that had rust, deformed
and contaminated gaskets, improper nuts on the
eyebolts, warped lids, and foreign materials on the

a4

~ procedures at Fernald were less than adequate or
nonexistent.

= operating procedures for weighing the T-hoppers
were cut of date and incomplete. Consequently,
erroneous weights are being taken by the cperating
personnel. These errors create weight differences and
material accountability problems between Hanford and
37

{

=~ because the Transportation Dep't (at NIO) did not
understand the applicable federal regqulations, they dig
not properly train NLO employees, especially the IH&R
technicians.
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) T . The Transportation Departument at Fernald did net
- follow the QA plan for the Preparation and shipment of
radicactive materials in that shipments are released
without all applicable documents being executed ang
turned in.

. =~ NIO IHSR Department did not understand their .
responsibilities in mon Ltoring packages and vehicles for

comppliance with DOT regulations.

= the fajlures in implementation are of significant
magnitude that even a cursory audit of implementation of
the QAP would have disclosed failures.

= _one of the recommendations from an earlier DOE report
dated February 7, 1985 to implement a dynaxzic internal
audic system to systematically evaluate the NLO
environmental protection Program was not in place Zor
the handling of radioactive shipments and plant
operations. The receipt and shipment of radiocactive
materials are essential to the operations and mission of
FMPC. MNoting that the recommendation of a previous
board and similar findings in the handling of
radicactiva shipments and plant operatiens, the Beard
concludes that this is a generic problem within Nio
management system. The internal audit system is
inadequate, and NIO is in vielation of DOE Orders
S482.1A, 5480.3 and 5480.1A

Unfortunately, there is much more to the report that is
- . critical of Fernald. 1In response to this stinging DOE
indictanent, and under orders from DOE, NLO subnmitted an Action
Plan in September, 1985, Despite the obvious and glaring
inadequacies, T-Hopper shipments continued throughout, this
“péribdl
' On January 14, 1988, DOE sent the DOE Investigation
Report to Westinghouse management, and instructed them to comply
with the Report's recommendations within a month. on January 28, -
1986, Westinghouse responded to DOE with a letter that guaranteed
that Westinghouse was in compliance with the DOE mandate. f
On January 31, 1986 Mr. Grumski approached me and assigneé
2e the task of evaluating the "Action Planpn developed by NLO in

...22- »
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response to the DOE report, as well as the Transportaticn
Departzent's caupliance\with the Plan. The Action Plan
guaranteed to DOE that corrections had been made and that 2
recurrence of shippiﬁg contaminated and leaking T-hoppers would
net happen again.

Cn February 7, 1986, I perscnally submitted ny investigation
report to Mr. Grumski. He was impressed enough with the report
that he came Ints ny coffice that saxme day and said, "This is the
best thing I have seen come out of here yet. Danmn good job." My
investigation revealed fourteen areas that were deficient,
including{'

- No program had yet been established by the Materials
Control and Accountability Department for periodic
weight verification of T-hoppers.

- No tamper-proof seals on bottom closure of T-hopper.

- No-leak testing maintenance procedures and bottom
gasket. replacement. : :

- Leak testing is not performed on T-hoppers from Paducah
by FMPC -- instead it is performed by Paducah.

- An Environment, Safety & Health procedure had not yet
been written on radiation checking and visual
,inspection for all inceming.T-hoppers. -

- There were discrepancies in washer sizes.

- No operating procedure for 5-year leak testing and
botton gaskat replacement, despite commitment
to contrary.

- ES&H procedure which includes informatien on the
maximum radiation level acceptable was still in the
Process of being written.

{
- Many areas requiring development of SOP and
audit procedures, including: >
- Need for revision in procedure to include

information on scale preparation and use by
producticon personnel.

3128803



G m A E T L NP AT o et

RIS I el
W R TR T T S e

- Need for maintenance standards for --

* scale calibration revisien .
* cal;brating NIO=-fabricated checkwaight
. (revision needed.)

On February 11, 1986 a DOE Transportation Safety
Appraisal tean visited the site and spent the whole day reviewing
Ternald's procedures. Four DOE personnel, including Mr. Pryor,
Mr. Hansen, Mr. Fouck and Mr. Slatterly conducted the review. on .
February 12, 1986, they held a close-ou= neeting to discuss their
Zindings. I was told to attend the meeting by Mr. Weicheld. on
the way to the meeting, T was tolad by Mr. Weichold that, "I you -
are asked any questions, be caraful what you say. Say as little
as possible.* I Xnew what he was referring to, because T
realized that the trus state of affairs in the Transportatiocn
Department in relation to T-Hoppers was such that Fernald was in
jecpardy of being suspended from being able to transport the T-
. © Hoppers at all. Conceivably, production could grind to a halt is
that happenéd.
The meeting occcurred, and sure encugh, nothing at all
was mentioned about my investigation. At the meeting was Mr.
Grumskl,sﬁf. Weichold Mr. Block of the Transportation
Department, myself and the DOE Tepresentatives. Incredibly, the
DOE team only uncovered three items that they felt were of
concern. 7Iwo of these items were problems I identifiea iﬁ ny -
investigation. DOE, with a four man investigation team, had
totally overlooked twelve major Problems that one single auditdr
had found in twenty hours. It was clear that Westinghouse

amanagement was not about to volunteer this information. t was
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. also clear +hat DOE had failed to uncover my iﬁv;stigaticn
report. Presumably, all they would have to do was to ask for all
. Westinghouse reviews in order to receive my investigation repor:.
Westinghouse's failure to bring up my investigation, and
management's "advice" to me to not bring it up unless asked, was
worrisome. I had expected different behivior from the company
that "Was Sure.®
To DbE’s credit, the three items that the Appraisal Teanm

Tcund lacking were emough to ban Fernald Zreom shippin

[14]

T-Hoppers, two days later, on February 14, 1986. However, this
was not in time to prevent yet ancther contaminated T-Hopper
shipment from Fernald to Hanford on February 18, 1986. wWithin a
year, despite the hoopla and criticisms, despite the promises and
commitments from Fernalgd management, Fernald had repeated its
' mistake.
Westinghouse claimed that the T-Hopper was sent out.on
. January 30, 1986. This is of small reassurance, since
Westinghouse had sent a letter to DCE on January 28 guaranteeing
that radiation surveys were being conducted. In fact, the
cowmwseooo o SUTFVeYs were performed; but withcut benefit o6f a written
procedure. Westinghouse attempted to escape blame by
claiming that they implemented the corrective actions promised to
DOE. Westinghouse had performed a radiation survey on the T-
Hopper = = three weeks prior to shipment. They had followed a
flawed and vague procedure, exactly the danger that I tried to{
pqint out in my investigation report. But it gets worse.
On Februwary 25, 1986, a Westinghouse intermal memo to

WHCO Vice President Britten, cutlined in griz terms the shertage

- 25 -
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‘of greensalt that Farmald was facing while the kan con T-Hcpper
shipnents éas in effsct. The memo warned that there was chly a

. TwWo week supply cf the vital production material available.
Production thereafter would cease.

Two days later, Hr: 3ritton wrote To the DOE, anncuncing
=hat Fernald management had ccﬁpleted eorrecting the three items
vhat the DOE team had found wanting. Again, no mention was made
ef =y investigatisn Teport. Mr. 3ritteon had failed ta raisge :hg
feliowing informaticn ts DOZ that a2y investigation had revealed:

(1) No procedure existed that included information on
the weighing, receiving angd shipping inspection
requirements for T-Hoppers from Paducah;

(2) ¥No environmental, safety and health procedure

existed that included information on how to rerform a
radiation check and visual examination on incoming T-

Hoppers:

{3) No ES:H procedurs existed that inciuded information
- . on how to perform a smear tast and radiation check on ‘T~
- . Hoppers;

(4) No procedure existed that included information on
how to replace the bottonm gasket of the T-Hoppers:

{3) No procedure existed that included information on
speci:icat%gn;w:ggﬁpoggqg gasket of the T-Hopper; - - -
(6} No procedure existed that included information on
how to tack weld the two oppesite bolts at bottom
closure of T-Hopper:

(7) A program had not been established for periodic
weight verification of T-Hoppers and T-Hopper dollies:

{8) A pregram had not been established for five-year
interval leak testing and bottom gasket replacement on

T-Hoppers: /
(3) The following procedures did not inciude
information on Scale No. 4-44, which is used to welgh*T-~
Hoprers;
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With all of these deficiencies unaddressed - - and
unannounced - - by Westinghouse, I could only wonder how
. Westinghousa was resally different from its predecessor, NLO.
Once again, it seemed;ihat environmental, health and safety
concerns were taking a back seat to production goals. Contrary
to Westinghouse's bold assertions and reassurances to the
community and to the public, it was business as usual at Fernald.
In conclusion, from my viewpoint Westinghouse and NLO both

were slow to correct the deficiencies identified bv DOE. I
estimate that two weeks of hard work could have accomplished the
up~grading of all procedures necessary. Westinghcuse
affirmatively misled the DOE by failing to bring to their
attention information from their audit files of relevance to the
DOE's investigation. Production concerns cbviously played a
heavy role in Westinghouse management's failure to do so.

- . Finally, Westinghouse failed to respond and follow-up on

my investigation report. '

.Foxr DOE's part, DOE overlooked many important problems
identified by my audit. A team of four inv?stigators failed to
identifzy 13 ﬁifétjiﬁ&mﬁﬂuﬁcoﬁefédyﬁi xy in;gééigaéiohqiﬁ the same
amount ¢f time. To its discredit, DOE even failed to unearth ny
investigation report.

Izmediately following this incident, I was assigned what -
turned cut to be my last project at Fernald. For me, it was the
final straw which led to my resignation and convinced me that 5
had to ceome forward to expose the intolerable situation at

Fernald.

@ T
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PLUTONIUM OUT OF SPECIFICATION
The assignment was to develop procedures for processing:

"plutonium-cut-of-specification” or POOS. The assignuent was_

initiated because Fernald had received a shipment of plutonium-
contaminated ash in 1980, and had processed a portion of that

plﬁtoniun-beariag material in a manner which had jeocpardized the

workers' health and safety. A September, 1985 DOE investigation

report of Fernald's handling of plutonium-bearing material in the
past was highly critical, and serves as backgrsund information
for this incident.

Plutonium-bearing materials containing more than 10 parts
pexr billion (PPB) regquire special handling, including the use of
protective equipment, respirators, constant air monitering,
routine worker exposure analysis and strict adherence to Quality
Assurance/Contrel procadures. AThesa requirements were
established by a DOE directive of April 4, 1985, and adopted
internally by NLO in March of 1985. Apparently, previous to this
commitment, NIQ had censidered that naterials containing 20 parts

per billion or more of plutonium required special procedures. In 1982

P e -~ .

Fernald had processed plutonium~bearing materials

parts per billion without observance to any of these safeguards.

According to the September 1985 DOE investigation entitled, "The

of up to 7,757

Report of the Joint Task Force on Uranium Recycle Materials
Processing”, the Fermald facility:

- Did not keep accountability records of transuranic
and fission products elements it werked with. Aas sucH,
*the Task Force could not determine, with confidence, .,
the guantity of contaminants that may have been
received and processed at the FMPC. Only best
estimates were available for the reveiw."

- 28 -
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- L. - Tt could not be establisliied by the Task Force that
- DOE formally knew 6f the plutonium 1avels in tHe ash,
which ranged from &7 Tts per bililen (Egb) to 7,757
mé;_ﬁaﬂuﬁiﬂﬂg&Lgaig_QQQQEQQJEEQQ
material currently remains at FMPC in the form of
. uraniva trioxide. Special precautions will need to
this material. .

be taken to. process

~ The Task Force concluded that *insufficient effort
and attention was given .to . worker safety and radiation
&xXposure control. For example, during routine opera-
tions the decision on whether an ingestion of radio-
active material has taken or ceuld take place rests with
the worker. It digd not appear to the Task Force that .
workers have had enough training and/or knowledge to
intelligently make such decisions.”

= Deficiencies in the Fermald's Health Physics and
Envirenmental Programs were noted by the Task Force.

Agaiﬁst this background, Westiggpause was planning to pro-

cess more of this material in response to pressure from Hanford,

and in order to alleviate a shortage of greensalt tﬁat was about

to develop. The plans called for processing appoximately 168

metric tons of uwranium oxide containing an unknown -level of
. plutcénium contamination, as well as some raffinate containing,

aceording te a November 1985 Teport, up to 3,500 ppb..

On February 7, 1986, I was assigned to develop procedures
for the PlgﬁgpfppﬂggEZQtjggep;:;gqgign,prgcgss;ng_43903}1 The - -
\a;;;§£;;;£ was to upgrade procedures for the POOS program, A
meeting on February 10, 1986, attended by Mr. Hacaulay, Mr.
Bonfer, Mr, Dunaway, Mr, Neyer, Mr. Weicheld, Mr. walker, Mr.
Herman, Mr, Christianson and myself, was held to discuss the -—
Program. Mr. Weichold and I were told to write two new
procedures and revise six others. The Environmental, Health ayd
Safety Department was given the responsibility of writing a '

special procedure that would include information on all health

- 29 -
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. +v<And safely aspects of the operations. I stated at th-‘ time that
other procedures were involved. I was told by Mr. Macaulay,
. Westinghouse Operatiens Training Marager, to stick with the
‘ eight. Two days later, February 12, at another meeting
managenment decided to add four mere procedures.

‘Managenent gave eight calendar days to complete the
procedures, and added six calendar days to cempleta development
and implenentation of training, reping off areas, procurement of
disposable ¢lothing, cleaning, ete. That was far =oo litsle
time. I felt that at least two months wers required due to the
magnitude of the Project, and I said as much. Despite this, Mr.
Weichold and I were the only ones assigned to write/ravise
procedures.

On February 11, Mr. Weichold informed me that he would not
be working on the Project, and gave me the full responsibility

~ tor completing the assignment. This change definitely made it
. impossible to meet the deadline for the project. I had already
Pointed ocut in the February 10 meeting that T believed that
everyone was "unduly overly optimigtien concerning the
e - -ﬁprap&rationvtine'gﬁeﬁ’ to process the plutonium. The \'mlﬁnuiﬁm'zs
response at that tixa;a was "No, we can do it." ag ¥r. Macaulay
said, "I think you guys can get the job done.”

The next meeting was heigd oen February 14, 1586. Mr.
Macaulay, Mr. Gardner, Mr. Hinnefeld, Mr. Neyer, Mr. Walker, Mr.
Weichold and I were present. At this meeting Mr. Macaulay wanSed
the Procedures signed off. I stated that the precedures were
inadequate, especially the Health and Safaty Procedure. I then
told Macaulay that all Procedures would have to be sent around

- 30 -
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again for review. They reluctantly agreed to one more review, I

also p9inted cut that maintenance personnel would have to be
trained. No one hagd thought of that. I was amazed that Mr.
Macaulay, Operating Training Manager and head of the pluteniun
program had not thought about trining maintenance personnel.

Finally, a meeting was held en February 20, 1986. At the
beginning 6f this meeting, Mr. Macaulay asked, "What does 'MS!
stand for?" I was astonished that the head of Wes*inghcuse
Operations did not know what "MS" stpod for when he was in charge
of the project. "MS", for the record, stands for Manufacturing
Specitication. It is an inportant term in the realm of Quality
Assurance, because it establishes the criteria for (1) nuclear
safety requirements, (2} nuclear materials control and record
requirements, and (3) raw material, pProcess, and prcduct
gpecifications. This industry-wide standard is eritical for safe
an& efficient operaticn of instrunentation and equipment. Mr.
Macaulay wanted the procedures signed off the next day. Again I
stated that the H:S Procedure would be inadequate’ta cover all
safety. This statement received o reply. I then stated that I
could net go along with the project, and walked cut of the
maeting.

I waited for Mr. Weichold at the exit door after this

meeting, and while we walked back to ‘Laboratory Building, I told
f

LY

Procedures, but I wasn't geing to sign off on them. Someone else

¥Mr. Weichold that I would ao anything he wanted with the

would have to sign off on the them. There was no reply from Mr.

- 31 -
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HEALTH PROTECTICN APPRAISAL
NATIONAL LEAD COMPANY OF CEIC

AUGUST 1972

by

THOMAS M. JELINEK

ROBERT W. POE




1I.

I1l.

Purpose and Scope

ne snnusl heslth protection appraisal of NLO was conducted
by members of the Health Protection Branch, Safety and
Environmental Conmtrol pivision, ORO, on August 22-25, 1972.
Emphasis was placed oo compliance with AEC Manual Chaplers
and the Department of Labor Occupational Safety and Eealth
Stenderds in the areas of health paysics and industrisl
bygiene.

Summary

The overall health protection program continues to be satis-
factory., Seversl areas withip the program require modifica~
tion endfor incressed sttention to comply with the Occupational
Safety snd Health Standards. Several plant aress visited were
judged to be presenting hazardous working environments tor
employees end recommendations were made for immediate correc—
tive ecticm.

At the conclusion of this appraisal, detailed comments and
recommendations were presented to NIO management and %o the AEC
gSite Representative.

Recommendaetions
A. Recommendaticns of 1971 Appreissl

_——___.w-—-_'-‘—_"—'——

There were no vecopmendations mede as & result of the 1971
sppraisal.,

B, {urrent Rec ommendations

R e

it is recommended that RiO:

1. Corntipue pericdic monitoring of extremity exposure
for those operastions which are identified as
potentially exceeding 10% of the annual extremity
exposure guide, and provide coptinuous extremity
exposure momitoring for those operations identified
as exceeding 50% of the annual extremity exposure
guide. (See Sectlcn IV.A.)

5. Urine semples collected from the chemical operater
group be spread cut to cover the entire guerter,
rather than ope monmth &S at present. {See Section
Iv.D.)

A ™ o~ owm
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3. Izmedistely clean up the conteminetion in the re-
finery and recovery plantsj that safety devices
and operating equipment be kept in proper repair;
end that increassed attention be given to reducing
contamination that results from abnormal operating
conéitioms.

4. Post those aress vhere ear protecticn has been de-
termined to be necessary.

5. Review and achieve compliance with the Occupational
Safety and Heslth Standard concerning respiratory
protection; further, those plant aress where respira-
tory protection is required should be poated.

Iv. Findings
A. Extremity Fxposure

’ . Saveral sress of the plant present extremity exposure

.potentials which exceed 10% of the AEC guide of 75 Rem/yr.
The operstors in these areass have been monitored in the
past on & periodic basis, and annual extremity exposures
have been extrapolated from this data. Contamination of
wrist badges has, however, resulied iz large uncertainties
{5 the resuits. NLO bes recently acquired a new wrist
badge wnich precludes mach of the contaminaticn., These

. . ) ) new badges vere used for a two-veek period to monitor ex-
tremity exposure in Flant 5. Hesulls ipafcate ‘that ex—
trapolated quarterly exposures range from 317 Rem/quarter.
Opn the basis of these results, it is reccmmended that KLO
continue the periodic momitering of all potentisl extremity
exposures; that those operations identified whick result
in grester than 10% of the annusl limit be monitored &t
least two weeks each quarter; and that those cperations
{deptified vhich result in greater than 50% of the annual
1imit be monitored continucusly. Should mopitoring indicate
& high exposure {greater than 503 of the anmual limit) for
certain operaticms, NLO ghould consider engineering or opers-
tiopal changes to reduce the exposure potential, {Specific
refersnce is made to crucible loading in remelt area ct
Plant 5).

XY
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B.

C.

.recommended. maximum permiss

whole Body Exposure

whole boedy axternal radiaticn exposure continues to
remain well within the AEC guides. The maximum whole
‘body penetrating radiation exposure for the first

half of 1072 vas approximately one {1) Rem. Two
employees received close 1o quarterly whole body skin
exposures, approximately 9.5 Rem in the first quarter
1972. The employees Were moved to lover exposure Jobs
to mssure that quarterly limits would not be exceeded.
Opereticual changes were zlso mede to reduce the exposure
potential.

Changes in job assignments pecessitated by radistion ex-
posure are nov consistently reguested in & formal manmner,
as is dope for other medical job restrictioms. It is
suggested thst the NLO Industrial Hygiene and Radistion
Department formally notify supervision of the necesaity
to preclude further exposure for = specific time pericd.

In Vivo Monitoring.

1Ig vivo lupg countipg continues 4o be used bY FLO as the .
primary means of assessing internal exposure to radio—~
active materials. At the present time, approximately
eight chemical operstors from the Refinery and four from
other plents have lung burdens greater than 50% of the
ible lung burden (MPIB}. HNID

— -

has determined that the

group of employees that require

This group vill be counted at least sannually, and more

frequently if the previcus in vivo count, or the two-year

average, is ebove 50% of the MPLB, Qther employees with
tential gure will be counted as Time permits, put ab

Teast 50w o§ “hese will be counted each year. The in Vivo

Jung counting program is Batisfectory .

Urinaiysis

Urine samples are collected at least quarterly from these
emplicyees who have potential internal exposure. Except

for the Refinery chemical operator group, urinsiysis indi-
ecates no exposure problem. Seversl very bigs urize gamples
neve been detected smong the Refinery chemical operators .
Thege data appear to indicate that the exposure is to rels-

tively soluble urazium. e data have been uged primrily .a8 8n

R



indicaticn of opersting conditions within the FRefinery.
e chemical CperatOr Eroup is routinely sampled on &
gquarterly basis, with the ssazpies of the group baing
collected over a one-month periocd. It is recommended
that the samples be collected over the entire quarter,
thereby reducing the possibility that high exposure
situstions go unnoticed. Further, NLOshould atvempt

to determine the significance of the large voidings of
uranium noted in several of the chemic¢al ¢perators. In
this copnection, it would be desirsbie to obtain urine
date on one or more individuals ia that group after they
heve been removed from further exposure. The practice
of obtaining special urine samples from chemical cperators
folloving operational aifficutties or indication of high
urapinm content in the urige, should be coptioued.

¥, FHRefinery and Recovery Plants

Te pefinery and recovery plants were toured extensively
to cbserve operating comditiocns. In gemerzl, housekeeping
wag VEery. r, and some operating equipment wes in = state
of disrepair. Extensive radiosctive materdel contamina~
tion Wes noted ia the work aress, presenting bezardous
working environments to the employees. Safety equipment,
such as eye washers, were not in proper wvorking order. At
least one employee respirator was found to be contaminated.
Tnlet air filters were missing and/or extensively damaged
on at least two air supply units. Water from eye veshers
wed Fisty of othervise-contaminated.- - Uranium.copcentrates
were puffing ocut of & serew conveyor systienm, ecreating air=-
borne and surface contamization. Inspection ports and
vessel 1ids were not properly secured. The peedle of &
scrubber water pressure indicator was broken.off.

These, and other conditicns, necessitated a recompendstion
that prempt cleanmup of the sreas be initiated, that safety
devices and cperating equipment be kept in proper repair,
and that incressed attention be given contipued cleanup of
the areas, especially folloving abnormal operstional occur-
rences, suck ss DPlockage of the screv comveyor system.

P
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Trredistion Faeilities

A 2520¢ source has been added to the meutron activation
facility. The 153 wmicrogram source is currently in
storage; use is planned in k-5 months. fhe progedures,
ipterlocks, etc., in use for the Cockroft-Walton machipe
will alsoc apply to the 2520f gource. No radiation bhazard
exists at present, &as varified by surveys performed by
the IH&R Deperiment.

Traising

The professionel staff of the IHAR Department participates
in pericdic seminars end technical sessions offered by
unjversities end professional societies.

Plant employees attend monthly safety meetings. Health
physics sod industrial hygiene topics are occasionally
presented at these monthly meetings. Subjects covered
recently include noise and respirators. The ISR Depart-
ment &istributes appropriste phamplets snd bockiets per-
taining to safety and also informs supervision by letter
of selected hazardous materials or operstions. This
tyreining program is considered to be satisfactory.

Hoise

thin the NLO plant have peen jdentified.
Thoge aress which exceed the Odciipstional Safety and: Health.
gtandard have been evaluated in terms of providing engineer=
ing sclutions to correct the problem. Several of these
engineering changes have been incorporsted while others re-
Quire further evaluation. Protective equipment is utilized
where necegsery. During thig review omly one cperator was
noted as not wearing the required ear protection. HIO s
continue to stress the importance of wesring ear protection
when it is required. XNone of the areas which have been de-
termined to require ear protection was pogted as such. It iz
recomnended that these areas be posted. KIO should continue
to resolve noise problems through the application of engineering
design solutions. Where these are not fagsible, exXposTe
should de reduced through the use of admipistrative control
and the use of protective equipment.

Maj)or nolse areas, wi
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Fespirator Program

The Occupational Safety and Health Standards, 1910 Subpart I,
Paresgraph 134, contain specific srandards for the documan-
tation and content of a respirator protection program. The
“NO5 Tespirator program does not Dow comply with.this standard.
It 13 recommended that NLO review <he standard and modify

its respirator program to achieve compliance. It is further
recommended that sreas within the piant vhere regpiratory
protection is required be posted.

Yentiliation

Laborstory hcods, & vapor degresser, and ventilation systems
for several drumming and dumping ststioms were evaluated

to determine air flow rates, The basic standard used was

100 fpm, except for systems specifically covered by the

OSHS, such as the vapor degreaser. With only few exceptions,
the ventilation systems appeared to be adeguase. HLO in-
tends to perform a detailed review of ali ventilation systems
prior to November 1, 1972. Results of this review will be
supplied to ORO. Subsequent to that review, it is suggested
thet NLO initiate & progrem of ventilation evaluation to
assure that systems continue to function preperly. Each
ventilation system should be checkad at lesst anouslly.

HEeat Stress

. ~ -

Several sress within the plant appesr O be capeble of cauvsing
heat stress in employees. It is suggested that NIO evalusie
thage areas using the method of evalustion outlined by the
American Conference of Govermmental BEygienists. This eval-~
uation should properly be performed during the hottest season
of the year.

Coptrol of Toxic chemicalé

No formal program for comirol of toxic chemicals, with the
exception of .solvents, currently exists at NLO., Chemicels

can be obtained by opersting personnel fraom at least three
sources, including direct purchase, with divisiorn approval,
from a vendor. Ipdustrial hygiene spprovel is required pricr
to the purchase of solvents. ¢ is suggested that in order

to assure that users of chemicals are aware of the toxicity,

a method of inventory, labeling, and toxicity information dis-
semipsticn be esteblished. Similarly, chemical users should
be encoursged to dispose of chemicels no longer needed, and
storage areas should be chacked to assure compatibility of the
chemicals witk the storese environment. .
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3.

Revi ewem

srppdard Operating Procedures and Sefety Manugl

Socumentation of the Industrial Eygiene end Radistion
Safety Drograss was revievwed and found to be sarisfactory
Standaerd Operating Procedures prep&red for each plant
operation contain sufficient setail relative to safely

precau';ions and jpstructiocns.

Thomas M. nek
Health Pnysicist Eealth Trysicist
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February 28, 1985 Telephane S0 3752818
Telex 15.2874

Robert W. Barber
Acting Director
office of Nuclear Safety (PE-22)
Y.S. Department of Energy
Washington, D.C. 20545

F

Dear Mr. Barber:

Attached are findings, observations and reconmendations covering recent site
visits to the Portsmouth Gaseous Diffusion Plant in Piketon, Ohio and NLO Feed
Material Production Center in Fernald, Ohioc, ©On these visits I was requested
to accompany Joe Fitzgerald to provide technical support and consultation,
especially focusing on the internal dosimetry aspects.

As an aside 1 feel I should relay one other comment even though it was outside
the scope of my assignment. In discussion with the NLO staff at the Fernald
Plant it was suggested that they had been receiving mixed signals from BOE in
their recent appraisals. The fact that they had recefved several "low"
apprdisals in the area of Health and Safety while at the same time receiving
relatively "high" marks in their overall appraisal suggested that the DOE
emphasis may be on production rather than additional refinements of radiation
protection for the worker. )

Should you have any comments or questions on the attached report feel free to

. call me on (509) 375-2819.

Yery truly yours,

PV
hu&ltgh

K. R. Heid

Staff Scientist

Health Physics Technology Section
RADIOLOGICAL SCIENCES DEPARTMENT

KPH:mae

Enclosure

cc: Jt Fitzgerald >
BL Murphy

J¥ Selby
EJ Valiario .-

ted

PESO7



SUMMARY

PORTSMOUTR~GASEOUS DIFFUSION PLANT

Monitorigg\a?\tngnzork place was generally good, with one possible
exception. The moveme af air in the process facilities apparently has never

been checked to determine 4if “dead-air® pockets exist or if their air samplers
are properly ipcated.

ible internal exposure appeared to be

ermanent, better shielded in-vivo
ion level could be lower and the
-up measurements if an

Monitoring of the worker for po
adequate, however, the installation of
counter would be of benefit in that the det
counter would be available at all times for fo

intake has or probably has occurred.

NLO FEED MATERJAL PRODUCT IN CENTER

Both the monitoring of the work piace and of the workers appeared to be
less than adequate in my opinion, Air sampling was almost non-existent,
personnel contamination survey equipment both in the work place and at exits
from the work place were not apparent, and though both direct and indirect
bigassay measurements are made, no_efforts were visible in trying to use these
data to estimate internal exposure.

MISCELLANEQUS

The scope of this review did not include consideration of chemical
toxicity vs. radiotoxicity of uranium. Recently there has been some
speculation that the radiotoxicity Timit is controlling but to my knowledge
this question has never been completely resolved. I have discussed my concern
on this matter with Ed Vallario. Perhaps a DOE Ad-Hoc Committee could be
formed to investigate and resolve this matter.



SITE VISIT
February Z1-22, 1985

Feed Material Production €enter.
National Lead of Ohio

fernald, Ohio

Contacts: M. W. Boback, Director Health and Safety; R. B. Weidmer, Chief,

Trdustrial Hygiene and Radiation; 5. L. Hinnefeld, Technologist; T. A. Dugan,

Supervisor, Bioassay Lab; W. A. Hayes, Technologist

OVERVIEW

The internal dosimetry program provided for the workers at the Fernald FMPC
was reviewed in depth. The primary contacts were R. A. Weidmer and
W. A, Hayes. The following elements of their program were reviewed in depth:

» Work place monitoring
e Worker monitoring
s Miscellaneous

Overall their program and practices appeared to be lacking in many aspects.
These are discussed in the body of the report.

A. WORK PLACE MONITORING

A.l Observation

There are no fixed area air samplers installed in the process facilities.

" Some lapel ‘samplers are assigned to workers performing jobs with higher

release potential.

. Comment: Area air sampling is an essential element of an effective work
place monitoring program. Criteria for placement of sampléefs, the -~ 7
installation of samplers, and a study to assure that samplers are not located
in a dead-air pocket are essential for 2 good program since the airborne
contamination is not uniformally distributed throughout the entire work area.

Recommendation: A study should be performed to chart air movement.
Criteria Tor the placement of area air samplers should be documented and air
samplers should be installed.

5.2 Observation: There are no contamination survey instruments kept at the
work Site for use in checking for skin and clothing contamination. Neither
are there any hand and shoe counters available for use either before or after
showering.

Comment: This practice is totally unacceptable. Workers are forced to
accept that the shower at the end of the day is completely effective in
removing any skin contamination, Also, this practice does not provide any
“triggers” for follow-up action to ascertain if the workers have taken any

-

6 -



uranium into the body. Experience shows that skin and cththing contamination
are often the first (and maybe the only) signal of loose contamination in the

work area, :

Recommendation: Appropriate contamination survey equipment should be
instaTTed and maintained in the work place and at selected locations for exit

surveys.,
A.3 Observation

Routine contamination surveys are made of the higher potential areas on a
quarterly basis.

Comment: This would seem to be adequate, assuming recommendation A.2 is
implemented. '

A.4 Observation

Most of the enriched uranium is handled in Building 1; however, there is
some movement between the buildings. There were no procedures for keeping
enriched (u 2 235y) yranium physically separated from normal or depleted

uranium (<5% .

Recommendation: Enriched yranium should be isolated from normal uranium.
Otherwise 7t 1s extremely difficult to distinguish which is which using
portable survey instruments.

8. WORKER MONITORING

B.1 Observation

The routine surveillance program to monitor internal expesure of workers
consists of both in-vivo and excreta measurements., The frequency of the

examination depends.on the job assignment but is generally at least once per

year.

Comment: This combination provides the basis for 2 good program,
provided their air sampling program is upgraded per recommendation A.l.

8.2 Observation

The detection level for the in-vivo counter which is provided by Oak
Ridge is as follows:

depleted uranium 4 mg
normal uranium 47 g
enriched uranium 110 g
(>5% 235u) .

The counter is located near the administration building and workers are
instructed to shower before being counted.

-
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Comment: The detection capability is not state-of-the-art.

Recommendation: An in-vivo counter in a shielded facility should be
jnstalied. This would also improve follow-up capabilities in the event of a

known or suspected intake.

A.3 Observation

Maximum permissible Jung burden (MPLB) yglues of 260 ug 235y for 1.5%
enriched material and 100 ug 23°U or 50 mg 2°°U for 0.2% enriched material

have been established., Frequency of in-vivo measurement is generally on an
annual basis, however, should an in-vivo count indicate z50% MPLB the
frequency of examination is increased to twice per year.

Comment: This forms the basis for an adequate program provided air
sampling capabilities are upgraded for Recommendation A.l.

A.4 OQObservation

Detection level for uranium in a routine urine sample is 410 p@/L. At 40
wg/L, a second sample is collected from the worker.

Comment: These levels are about normal for a uranium facility. However,

- there was no indication that a level has been established {for uranium in

urine)} that would trigger investigation of the werkers exposure, or that would
restrict a worker from further work with uranium until the excretion level

decreases. .

Recommendation: Levels be estabiished for removal/return of workers from
the work place based on concentration level of uranium in urine.

B.5 Observation

Involvement -of -a worker .in an.incident triggers special urine sampling.
However, their understanding of what constitutes an incident is rather vague
and does not seem to be well understood, especially by the field monitoring
technicians,

Recommendation: *Incident" criteria should be documented.

C. MISCELLANEOUS

€.l Observation
Good records were available for both bicassay and in-vivo examination.

Comments: Though records of measurements are recorded and retained there
was Iittig evidence to suggest anything such as dose assessment was being done
with the data.



Pl

Recommendation: The bhioassay measurement data collected {both urine and
jn-vivo) should be used to estimate intake, dose or in some manner estimate
the severity of the intake and resulting deposition and systemic uptake.

£.2 OQbservation

A sign on what appeared to be a. shipping container indicated plutonium
bearing material had been processed at the NLO plan probably in the 1980-1982
period.

finding: In discussion with NLO staff it seems that some special
precautions had been taken {such as workers wearing respiratory protective air
being sampled) during the work. Exposure of the workers to plutonium was
probably minimal; however, there was no evidence of clean-up or of subsequent

control to isolate the plutonium.

Comment: Plytonium is extremely difficult to distinguish from uranium
using portable field survey instruments. About the only way to distinguish

the plutorium is to take smears and count them.

Recommendation: Remove or decontaminate the plutonium contaminated
equipment. lake whatever steps are necessary to ensure all the plutonium
contamination is removed from the work site. If simiiar material is processed
in the future it should be totally isolated and handled in a manner more
appropriate for plutonium.

L I
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NATIONAL LEAD COMPANY OF OHIO

CINCINRATI, OHIC 45239
November 24, 1980

COMMENTS ON DRAFT REPORT OF HEALTH PHYSICS APPRAISAL, OCTOBER 7-10, 1980

B. J. Davis and K. Shank

R. T, Heatherton

As I commented to K. Shank over the phone oo 11/21/80, we do take
excepticn to some things which ace said in the repert. The exceptions
represent a difference in opinion regarding the serioustness of some of
the deficiencies found at the cime of the appraisal. Cur primary
concern was how the Teport might be interpreted by opposition eritics
who might obtain the Tepert cander the ¥reedom of Jaformation Act and
quote from it for proof of our pooT mansgement and nazard to employees
and the publie {n continued operation of the plant. 1f the yeport and
our response do mot couvey the impressicm of undue hazard ve sre not
greacly concerned.

We do take exception to the use of the word poor vith reference TO
exposure copcrol in the summary and ecssclusions on page oue. Cousider

the plant has been operating for more than 25 years and wost of our

work force has been hers that long. These people received their radistion
exposure control {ndoctrination and quitial job training when less stringe
standards were in effect. We have cmphasized the need to meet standards
but also attempted TO svoid creating fesr of radistion ot nermful effects

. of. esposute at these levels. Addiriocnally, sllowable exposures have bees

o

periodically lovered. Tiview of the sircumstances,. it does Dot Jees
chat one -case of exceeding the current paximum paﬂiuible exposute to

the skin can be called poor concrol.

We must admit to some faflure in the commitment to the ALAY or ALARA .
cult

prineipla. Ihe foregoing couments, in part, explain vhy it is

to get ouT pecple to change some practices. while efforts vere madey we
realize nov the effort and achievement were 0ot what is expected.

Many of us atr the managesent jevel believed our objective vas O opeTate
thig planst to turo out 2 qualiry product safely, efficiently, and econow—
4eally. In order to achieve this objective, judgments were made Tegarels
cost of exposure contTel and expected benefir. Perhaps our judgment wag

pOOT, especizlly coasidering what is generally expected with




* COMMENTS ON DRAFT REPORT OF HEALTH PRYSICS APPRAISAL, OCTOBER 7-10, 198C
’ 8. J. Davis and K. Shank
November 24, 1980

Some of the things observed, such ss fsilure to use protective equipment,
are not in any v&y excusable. There ix sovw and will be s concerced
effort to chapnge these things. I would like to peint out that smoking
in srems exposed to radicactive gaterial has been allowed, Perhaps

most plants would prohibit this as poor practice. 1o our case it vas

e considered judgment that it caused very little exposure and improved
the efficienty of the vork force. Similzrly, it was our judgmenr that
routine monitoring of work clothing after laundering produced lictle
begefit for the required expenditure.

Regarding recommendation 80-6 pertaining to film badge calibration, the
impact of scatter vas investigated many years 1§0. The error introduced
by our pressut wmethod of calibration is excresely saall, much less than
- ] D I . . - I ) RORLES D - agute g

1L 2

dos . _1he 4¢ : T{iy available becsuse
it was dooe st & time when documentation was pot that important. This
is not an oversight or failure.

This generally covers the exceptions ve night take to the report. I -
realize it may make uo0 differepce in the report as you put it in final
forz. We realize ve have quize a bit to do to get the progrss uUp to
expected standards. We are wmaking progress and expect to continue
progressing st & faster Tate over the next several months.

Thanks for the opportunity to comment.

2 e
— 4 - ", a0 '(
PPN /,f_’g‘r(".’&'o T

R, C. Beatherton
RCE/fb ' -

ee: N. R, Leist

piiuezs
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NATIONAL LEAD COMPANY
OFf OHID
P. O, $OX 138. MT. HEALTHY STATION

CINCINNATI 31. OHIO April 19, 1955 i

RADIATION FROM THORIUM MATERIALS
Je %. Quigley, M. D.
R. C. Heatherton

There 1is no infoermation available on the difference in radiation
levels from thorium rluoride prepared from nitrate in the
original method used in Plant 9 and that prepared from oxide
which is the method used in the last few months of operation,
However there is some information to indicate that there was

no appreclable differsence in the levels of radiation.

Thorium fluoride made by the new method gave 15 mr/hr as
measured with an instrument in contact with a 30-gallon drum.
Slightly higher readings have been cbtained from thorium
nitrate and thorium oxide. The sump cake obtained by the

old method gave readings of about 3.5 mr/hr at contact with
55-gallon drums, This indicates that moat of the material
giving the gamma radiastion remained with the rluoride. These
readings were all taken on freshly prepared material. Con- ‘
siderable information has been accumulated on the radiation
from thorium metal and some information on the build-up

of radiation from a cast ingot. 48.5 mr/hr gamma was messured
with an instrument at contact with thorium reds atored in
Hebeams. The estimated surface area was 21 x 6 rt., or about

120 sq. ft. It is assumed that 1d be about the same
28 a reading obtained from an source, Readings
in contact with a thorium ingot range from 8 mr/hr, 3 days

after casting, to 18.5 mr/hr, 12 days after -casting. The
resdings then remained at that level for a period of 75 days.
No readings were taken beyond the 75th day. 3lices of ingot
showed the same relationship between time and radiation
bulld-up with lower readings from the ingot alices. Radiation
levels were approximately 508 of those measured from the

ingot itselr.

Since all readings were actually instrument contact readings
and not surface dose rate measurements. An attempt was made

to compare the radiation from thorium with that or uranium,

in which the surface dose is known. These measurements indicate

that -a radiation level from thoprium 1p roximately
10-20 times that from uranium, while the Dete %liﬁiou

from thorium is approximately of that from uranium,
Assuwing a surface doss of 5 nr gamma and 2%0 mreps/hr
beta from uranium metal, I think that we can say the contact
dose with thorium is in the neighborhood of 50-100 mr/hr gamms
and 75 mreps/hr beta.

Attached 1s a report of informstion summarized by E. ¥. Barry.

R. C, Heatherton

RCH:
29100620 1600385
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NATIONAL LEAD COMPANY OF OHIO
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P. 0. BOX 3Ns8 CINCINNATE 3%, OHIO

AUG 1 71365

Mr. C. L. Karl, Area Manager
U. S. Atomic Energy Commisajon
P. O, Box 39188

Cincinnati, Ohio 45239

SUBJECT: STANDARD FOR THORIUM-230

Dear Mr. Karl:

We would like to request an exception to the cogcentration for thorium-238
given in Annex 1, AEC Appendix 0524, Stand for Radiation Protection.
This exception is requested because of ob: need should we process
the Middlesex thorium nitrate whi $ ppm of thorium-230.

The value for thorium-~-230 in~Tshle §, Column 1, of Appendix 0524
is 2 x 10712 pe/mi for air. values for thorium-232 and thorium {nstural)
are 3 x 10°11 Lo/l Considering the total energy per dlsintegration, thorium-

230.48 & far. - lass . health probiem than is natursl thorimm or thorium-~232. Feor

this resson the provisional statement given in the ICRP and NCRP publications,
from which the numbers in the Manual Chapters were taken, should have included
thorium-230. We request that for the purpose of qur operstions we be permitied
to use the 3 x 10=!1 .c/ml for all thorium isctopes. N 3 -
Wa would expect to measure the sirborne concentration of thorium from any of
our thoriwm operations in the ususl manner. That is, air dust samples would

be collected and counted for alphs activity, and weighted exposure svalustions
would be made from the results. Our National Lead Company of Chio Concen-
tration Guide { NCG) of 100 d/m/m3 would spply. '

Sincerely yours,
Oiginat Signed By
J. H. NOYES -
. Mamager
’ Jo 2 N m’.’
RCH/mb Manager guum




UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON 23. D. C.

¥r. Sordon Desn, Chairman DM B PM&-‘ lﬂ'-‘ﬂ
Atomic Emergy - 6’

1901 Constitution Avenue '

vasnington 25, De Ce 7 ’

1as Vegas test sit.onomwﬁandﬁ, 1951, For most of us

tiis was the first opportunity to witness an atomic detopation and
o obswrm-haﬁmrmolozicﬂsﬂuymuminmh
the Copmittee has been vitally interested since ivs inception, and
to which we hupemmyw:m‘desdm contribution. We are gr

to hr. Tyler and Dre Gravesfarmk:tnsthispossible, and to Drs.
Yarren, Mhumwtwmmmﬂwmmmium.

yile most of our time WAas dmtedtorioldtripsandbﬁefing
sessions, we arranged to meot formally on Honday to consiger two iiems
of pressing importances: the effects of the National Science Founda~
tionts training-plans on the i3C fellowship Progralj and the AEC's
responsibility ia cancer rassarch and therapye
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2eperal Hanager (dated asgust 21 and 23, 1753, respectively), anc
mzlledzpatthepmant;mzmoft!:e Jivision of 3islozy amd
kediﬁnemlvedasarml: o:raeaméatiansofzhe:-:edisalamrd
of Review, chaired by r. Jobert Fo Loeb, uhich met in June, 15L7,
acd of the Committee made at its sixth meeting om Tetraary b, 19kB.
m:wm&mmm&m on passage of Pudlic Lew
269 (appropriation far 7T 1748) viich meae availagie to the Commissien
35,000,000 for cancer research, this arcuat raving hSeen reduced by

-

efforts of the Comexission f3o2 2 suggested 526,000,000. Zach succeeding
anmal budget sqhnitted to Congress s contained specific iteas for

ari—

Lowpur 'E"'_ .. g, s ... /J.p R Y
i E. We Soodpam, Helle
Tice Cha

irman
Cormittee for 3ology and Medicize
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Mr. John E, Balley

Sefety Enginesr

Natlonal Lead Company, Inc.
P, 0, Box’ 338

Montiacello, Utsh
Ref: Your ltr., 1/17/57
Desr Jobhns
The impreasion which havs that-a wrine umglb etllscted
soon aftar axposure give s higher result than one - -

“collected after s period sway from sxposure is basicelly
correct. Hmzhi'utor-, houever, influsnns ths r1ate of exore=
tion. most important of these are fluid balance

and the é;lot of -the individusl, Also involved 1a the rate
of absoyption into the body.

The relatively nonessluble uranium compounds which you desal
uith are abm%oa'ram ml'i."' T%ﬁl s £ a 1::-;_;:;

extent, Iam_dgponitsd 1 . atory system on rir

entar%g the odg & pnrti.nn o..‘.' : be coughed up
oxpactorated, o ropainds: u:u.l soon be transported up the
upon ‘by ﬁu aoid gontex : uu! wm- by i:he alka-

d-where 1% will be poted

period of time oven after m man & rewoved from an 8XpO sure
ares.

Water balunce will also be invelved, eszpecially whars an
individual i3 exposed to relsitively high temperatures which
will osuse perspiration and a rednced volume of liquid passing
th:'o the » Diet 1s &xlss Important, egpe"c: %ally the

o8 wiiich enhance the relesss of the uranium
ion from the blood stremnm,

Commonly, immediste posteexpomurs urines m higher. We do
not besome concerned, however, when relatively few do-not.
follou this pattern, since it is our preotice to reecheck all
hich samples-before begsoming overly concernsd. VWhen repeat
asmples are hizh, we always have the Industrisl Hyglenms group




-

®

Jehny E. Batley Page 2
¥ationgl Lead Corpany, ins,
January 22,. 1957

investigate. the mants working environment and particulsariy his
work methods, sinsce careless opsrators may ‘receive high axposures
doing exeotly the same work that careful operstors may do without
harm to themaslves. This enables us to sducate supervision so
that they may be abls to sxereize the proper control over their

smuployees. . .
I am enclosing a report on asmples submitted in tho latter part
of Decezmber. Many of these again sre gquite high, and I would

recommsnd that you discuss results with your plant menager,
Yir. Brower Del are

Sincerely yours, S e
ORIGINAL SIGNED BY
- J. A QUIGLEY. M D.

- CT. Av‘ Mgley. }igD.
Director of Health & Safoty

JAQ/mb ' -

cot B. Desllinger
Dr. A. Steuart
Gs Wa Wuander
Cantral Piles <~

,Enclo
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NATIONAL LEAD COMPANY

OF OHIO
#:0, BOX 158, MT. HEALTMY STATION )
et CINGINNATE 31. OMIG  December 22, 1053 2223¢

Weekly Report - Ind. Hyglene 2 Radlation Dept.
period ~ B sm, December 15 to 8 am, December 22 Incl.

SUBIERCT

°© J. A. Quigley, M.D.
FROM R. C. Heatherton
REFERENCE

-
general
1. Plant 1

1. Leakage of beaver lodge feed materials which 1s
being shipped to MCW 1s continuing. This condition
- has been noted in last week's report. Carriers are
being iined -with heavy brown paper to prevent

- contamination.
2, Twos(2 LOVETexXpo s tofgiima-radiationzhave been.

.M%pteaﬁgnﬁptruonnel_hannti Q=1 Mr. J. Costa has
een asked to minimize handling of this material.

Q 2, Pla‘nt 4
1. The digestion area has been operating to the satis-
faction of Mr. Strattman, However, we are aware
of a few sources of dust.

3. Plant 3

1. De-nitration - Approximately eight (8) batches of

- material have been run- in-the nots as part of the
shakedown phase of equipment. Some dust conditions
have been noted, These could be attributed to
inexperienced operation.

’ 2. A dust problem has heen noted at the exhaust end of
the gulper. This is dve to the tearing of tags in
the collector. To minimize the dispersal of the
dust a drum or bag will be installed at the discharse
of this collector.

L, Plant 4

3. A meeting with Messrs. Stewart, Bucher, Heatherton,
and Stefanec was held on December 15 concerning the
hezlith problems in Plant 4. One of these problems™
inciuvded the pulling of the ribbon conveyor which uas
witneased on December 18 by Messrs. Stefanec and

Qi bs Schumann. For this operation the. casket was emploved

. 531 and the dusting seemed to be considerzbly below the

* -

PE 744 r
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h We are still not satisfied with this operation
allliough if proper caution is used we reel that the
dust ooncentration can be lowered to within a safe
permiasible level.

leéls noted when conveyors were pulled with inadequate

2. The blending of magnesium with green salt at Plant &
is being tried. If successfully done this will
eliminate many opersations in Plant 5,

5. Plant .

- N
1.,weg;rg_yggni(to;regomxathpt- OV sures_have been
- recorded in B” area of roi'iﬁt% or-the Week of

- Degember .5,  We.feel this is quite an sccomplishment

gince in the past ¥e have received on the average of
about five 8 -who-have had an overexposure.to
- Xadiation: -

2. On December 16 a fiood occurred in Plant 5 due to
the incapacity of the pumps to pump to the cooling
tower, No damage other than inconvenience resulted

from this.

3. A survey is being made to develop mesns of increasing
the heat in Plant 5. This can possibly be done through
the reduction of outgoing air.

6. Plant 6
1. Plans are in the making to exhaust the oill fumes from
the ingot pre-heat furnace. This should also lower
the dust concentration te 2 level below the MAC.

2. The work to improve the lighting in the ingpection area
has begun, : e . RN .

7. Plant 8
1. The muffle furnace which is used to oxidize green sal:
1s developing into a2 dust problem. It seems the drum
dunper was designed for a 30-gallon drum and much of
the scrap green salt is stored in 5-gallon drums.
This- cperation will have to be studied to determine .
ways and mezns of eliminating the dust.
8. Pilot Plant
1. The 3620 area has been operating satisfactorily.
2. The 3013 perscnnel are assiting in Plant 2 start-up. =

3. The 3037 area has been operating satisfzctorily.

g31a3idd
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REFERENCE
Blant Air Dust Servey sad Zaposure Evaluatisa
Reports for Plaits 2, 4, and 6 have aoi beén completed and the report
for Plant 3 is atill ia progzess. Surveys are ondarwsy in Plamts 1,
5, 8, amd 9, The suxvey in Plant S has been tompatarily halted as the
results received in the sarlier portiom of the survey were extremely
high and improvemsnts for the correction of these poor cenditions wre

wmderuzy. A cemplete survey of the Laboxatery Building has been
weitten and &t the present time iz sweiting distributiom,

. it ticn Studies

T Specizl surveys have Laen made on s number of sperations and areas -
during this month, A special survey was initiated and completed im
the Latndry in prepacation for the wisit by AKC persoumel, A final
report on this survey is in progress,

A special study is poesently underwsy to ascertsin the radon cemcens
trxtions in the setal oxide storage silos, As yet 20 resulis have
m:mwmmmcnmmmy,mmmmu
continued,

m-mofx*-m:m“h'm'mm*- } Stiop is baing followed
quite closely te sskeccertain that the recommendations made earlier
are carried out, As lomg as these recommendations are followed there
appescs t¢ be ne predlem with this operstion.

Ygine Stedy Pregram

A study of all Pisirt 5 persossel is whderwsy st the present time, ALl
I; personnel have ssimitted ene ssmple amd a follmmup sample is to be
;! taken the week of Reptember ¥, As yet Inforsation is mot availabls
1 sz to the lewels of ursminm fouond,

Awmmummmfmmsmmfm
” with no ep

protection, J.nuyhshmmﬁfm&ﬁ-wmeﬁu
udarmtnuﬂcmﬁnﬂmhfm
Extercal Radiztion

Biln badge resulis show thst ﬁembuofp&m:eeﬁﬂxom
1/2 beta M?D fer the period of 7/25 1o 8/22 hax decreased by three

H1L.O.GER-E98-1 (12.34.55}
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f:outhemapersmsreceivingasiﬁiﬁme:pmrehthe
preceeding four~week period., Only one badge exceeded MPD.

One badge also exceeded MPD for gamme exposurs. ihis was 3 badge worn
w:-;uﬁlilemkingonthethotim:edrmingomﬁm Lime
iimits have been established to prevent tkis from reoccurring.

Liguid Effluents

this month the river fiow has been lower than usnsl because of the
1sck of rain, 1he Jowest flow of the month was 475 cfs on August 26.
‘this combined with large amounts of contsminants in the effluent
stream has given the highest results since March. Relstively high
amounts of contaminants in the effluent were resulted from Plant 3

being partly shut down for repairs from August 12 to August 14,

‘the high fluoride liquor from Piant 4 is being precipitated with
lime and the solids and CaF settled and pumped to the fluoride pi-
because of the low riwver flow. .

':heliquidefﬂuentfrmtmtmdrymmenmpledandaremtis
being written.

The Refinery requested and was given permission to duap raffinate from
two columns to the Getieral Stmsp for three deys., this solution was to
be settled prior to pumping to the river and the settlesble solids
distributed to the ciay pit for storage. A procedure was written for
thisaypmominthefnmeandmeedupmbybothko&:timm
Hesith & Safety.

Fallout Ssmpling

AL guipisper semples are being chatged spproximavely exch’
in sn effort to determine the relisbility of gumpeaper results. Pre-
liminary results indicate that one wonth is too loag for relisble
resulis,

mucfwmmm&ismﬁmmththemﬂ:of
July the smowunt offaliout on the site incressed to above five times

the falicut of the two previous . may due to

pOtE ¢ .’mcethemtofn:anininthefanoutincteased

OQui-Plant Air Ssapling
The program for the collection of cut-blant bot on-site air dust samples,

which has been previously cutlined, has beep undertaken. A1l ssaple
results are not in and therefore no comclusions can as yet be drawm.

Radistion Suryeys .
vhe Plant 5 radistion survey has been revised to include weighted

radiation exposure figures, <The report on this survey is pow in
progress.and should be ready fox daistritution in September,

PE 745s
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Slgve Clesning Progrsa
Awmofmlm“app:mlyzz,mmmmemm

the month of Augunst, Clesning efficiency runs are curremtly wnderwsy
along with the accumnlation of cost data,

3tack Losses

Steck losses for the month of August were estimsted at 3658 lbs. of
urenion a5 compsred to 504 1bs. in July, However, LRI DOW appesrs

J , SUPECYisor, that ‘rexaco C aoluble .
detexrgent be tried on this job. Thig is being nsed guite sstisfactorily
h,mtemitmwtmtthhmmusdmmfums )

Investa on of Prme, Gas Dust -]

Ar investigation was completed on C, Webb, Plant 5 circular saw
eperator, who got sick from hot oil fumes, This msn oftem minds the
fimes when hot ingots are being run, so the separation booth 5
MbmmﬁmgwmhudmmmmﬁuWB

opersting ThE www.

An investigatien was completed on C . Plant 2 chemical opetator,
who was exposed to HO2 around the - pots, He said the NO2
was stronger than usual that night as the ventilation was not sixong
enowgh to pull it off, However, he wore mo respirstory protection even
when taking messurements cn the pots. Air line respirators shouid be
worn if the ventilation is bad, especially wben bediniy over the pots
to take = measurenent,

\
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Air Hygiene Studlies

The routine complete air dust evaiuation for Plant 5
production personnel is being prepared in final form.
The routine complete air dust evsiuation for Flant &
production personnel has been started. Preparationsa
have been made to begin the routine compliete sir dust
evalustion for Plant 8 production personnei. This
survey will be conducted simultaneously with the Plant 6

survey.

Individual air dyst evsluations of operations and equipment
in Plant 9 were begun during this periocd. The collecilcon
of samples is spproximately 80% complete. As the gampling
of individusl areas Or complete operations 1s completed,

a8 reports covering that portion will be written and
distridbutad. A complets routine .air dugt evaluation. of
Plant 9 is planned to b8 undertaken in approximately

six months. S3Suggestions for respirstory protection for
personnel involved in some operations in Plant § were

made to Plant 9 supervisory psrsonnel. These suggestlons
Were based on visual observations and sample results obtaineg
at similar operations, It was recommended Chat wherever
possible these suggestions be incorporated iato the
CEHPOIATY Cperating procedures until such tlime as these
individual gsveluations zre completed or indicate it to bLe
unnecessary. These major areas inciude the UFy reduction
ares, derdy reducilon area and operations zasocliated with
this area, machining area, sump arez, chip crusher, and
degreasing operations. )

Re-evaluation of UAP Purnace Drumming 3tation, Plant 8 -
The raport has been written and distributed., The breathing
zone air dust levels were fsund to be 16 times the MAC. IT
was recommended that good drums and rings uLe used and thas
nhclseoop sampling be dcone inaide the sxisting v=atllated
encicsure, IR
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Re-evaluation of Clesaning the Sperry Fillter Presa, Plant 9 -
The repscet hag besn written and distridbuted. Alr duat levels
have decressed over previous surveys, However, the wearing

af dust-type respirztors was still recommended due to the
v:r%;::oz of air dust levels normally encountered in operations
o YPe.

Evaluation of Baling Q-11 Drums, X-65 Area - The report has
been written and distributed. DBreathing zone air dust levels
were found to be as much as 30 times ths MAC downwind of the
operation, The use of dust-typs respirators was recommended
at all times when the baler is in operetion.,

Evaluation of UPh-Hg Blend Briquetting Presa, Pilot Plant -
The report has been writtsn and distributed. Some breathing

zone samplies were found to be as much as 81 Limes the MAC.

Dug te tha expsctsd short term of this opsration, snly =
temporary type of ventilation was attached. The use of dust-

type respirators was recoumended at all times while the Liriquetce °
is in operation.

Frocessing Beryllium-Contaminated Materimsl, PFlant B - A letter
with specific recommendations for parsonnel protection
Immediately prior to and during the initisl procesiing of
Beryllium-sontaminated materisl was prepared and discributed.
These recommendations included respiratery and glove protection
and are intended Lo cover not only the campaign of accumulated

terigl tentatively ncheduled to begin Wednesday, June. 4, 1358,
put to spply as well to any future operations of this type,

Special Radiation Studies

buring the shut-down of digestor tank 104 in Plant 8 for repairs,
special test film badges were exposad for varying periods of
time. Theae badges are now being processed and, upon reading,
will provide a comparison between our monitoring instrument
readings and film badge exposure data, Aiso, asurvey resdings
were taken in tank 10l before starting a campaign of speciszl
material. Readings will be taken again soon (approximately

one month sfter first resdings) to determine whether or not

such meterisl iz contributing to the high radistion readings
currently found in the digestor tanks.

Rsdlation surveys are being made in comnnection with the K-65
drum baling operstion currently in progress. Aversges lastrumen.
regdings in warking sreas sre 1 to 5 mr/hr. Special film badge:
have beed placad at loextions representative of working areas,
and thess and regular film dadges will, upon processing, give

a clearer picture of personnel exposure at that partieular Jot.

040629
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Approximately 25 tons of K-65 drums have been baled preparatory
o 2 teat melt a2t Enoxville, Tennessee. Contast readinga of tne
Tales range from 1 o 5 ar/hr, Estinstes of the radium content
indiexte there will be 25 to 50 wg Ra in ths 50 tona necessary
Isr tha malt, Thias indlostes that there will be little, If any,
ndgtioglllt;sard assoclated with the metal recovery operatlion
as QXY -

Honitoring mservics i3 currently being provided the Residue
Commutittes Chalirman in the preparation for dizposal of thorlium-
contaminated wastes &t FNPC.

A wrist filz badge, inadvartently left near scme radiume
containing samples in the Radlo Chemical laboratory, showed
480 mr gamms. This occasionad a radistion survey of the
laboratory and special film tadges wore placed sbout the ares
for confirmatory data. Instrument resdings indicatad a zamme
exposure of 1 to 10 mr/hr st working distance Delew the walsy,
due to materials on cablnet shelves below bench tcpo. Fllm
dats will bta reported leter,

Laundry studies of dust collector bags are currently in progres:s.
Bags reading up to 30 mrep/hr btefors cleaning show roadings of
0.5 to 5.0 urep aftar cleaning. The wool type L3 upually
under 1.C mrep after cloaning, whils thae canvas material
mag highar, Xurther report will follow upon complaticn of

atu .

uiacellsueous Specisl Atudies

Inveatigations ware continued this month in an offors to
ascertain the cause of the chlorine releasas in Plant S,
These partioular releases occur when the caustilc sorutuer is
dropped into s digestion tank and hydroshloric acid is added.
A moTe frequent &ropping of the serutber was recomaended aa
desirable in allevisting the protlem., Adding the acid more
slowly &nd the use of a digostion tank slcas ta the scrubber
for better ventilation was alsc suggested. FPlant 8 personnel
are investigating the possibility of remcving ths s3rubber
i.i.quoz- direstly to thes sump, as ursniux analyses are usually
“.

A rough draft of Health and Safety specifications for sclivents
is neariy ccuplsted, This will bs reviewed by Pr. Bilrmingham
of the USPHS Ptefore being submitted to the divigion director
for finsl approval, This sams dagree of completios 1s
applicable %o the speeifications for powdered h.ad soapa.

An investigation was made concerning the clothing change
requirements for subsontractor peraonnel involved in relosating
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the drum baler in the drum reconditioning building, Oni
those men involved in oleaning the baler will be requiz;i

to make a gomplete clothing change.

The Methyl Chlorofors report and an informgtion bulletiln oa
Pluorine have been reviewed and is currently being revised
and correctad, These reports are expected to be completed
in time for the July safety campaign,

Pume and Dermatitis Investigations

During May, two fume inhalations were investigated as well
as rfive cases of dermatitis. MNo cause for the dermatitia
conditions have been determinad as yet. Two of these caaes
were declared cacupational. A meeting concerning this waa
held between the Assistant Direstor of Personnel, the
Services Department Head, the porters' foreman and a
representative frop this department. The various cocupounds
used by the porters were discussed and it was agreed that

a2 check be made on the dermatologicel aspects of these
compounds, Cur preliminsry investigation indicated that
no new matsrial has been recently added to the waterials
handled by the porters.

Urine Study Progras

The remainder of Plant 6 personnel (Inspectionm, Transportation,
Acdountability, Production Records) -will be tentatively -
3ohcduhd for sampling during the second and third weeksn of
una.

Noise snd Lighting Surveys

The noise level of the Swagging mechine in the Development
Machine Shop was spalyzed and it was determined that the pressnt
enclosure is not deaigned to provide the maximunm of efficiency
in reducing the noise level to the operator. A fire hazard
also exists becauge of the present unit, This hazard is causad
by 041 which is deposited on the fiber glasa 1iining and then
ignited by sparks from the machining operation. A new enclosure
is being designed by Engineering which will reduce Lhe noise
level of the operator and provide him with leas limitgtlona of
movement than is presently possible. The ventilation of ihis
machine is alsc in the process of being improved and the oil
controlled by improved aplash guards 30 that the fire hazsrd
will be eliminated,

Pilot Plant personnsl requested that a means t¢ reduce the
noise lsvel on the 3620 reactor vibrators be investigaied.

A new type of fiber piping i3 currently being veataed LI »his
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department to determine if it will be of any aid in this regard.
The fessibility of this will be determined within the nexy few

days.

Nighttime lighting surveys were completed in the Healt: %
Safety Building, Technical Iaboratory Building and the Service

Bulilding.

Reporta wers completed and diatributed during May on lighting
surveys which were taken in the Administration Building,
Employment Building and the Service Bullding.

Ventilation Projects

A complete evaluation was made of the Plant 4§ packaging
stations' ventilation. This was done in conjunctlon with
Production Engineering in order to determine what lmprovementis
ware neceasary for adequate ventilation, It was concluded
that & new dust collector would be necessary and redesign of
‘ ::::r:btlthc existing ventilating facilitles was alisc deemed

L

At the requsst of this department, the dust collector vags

in G43-27 dust collector in Plant 8 were made with an over-
lapping seam instead of the usuaml butted seam. It was felt
that thias type of seam would be stronger and have a better
coliecting efficiency providing that the blow rings didn‘'t
axert too -much wear on the .seam. .A month and a half has
elspsed since installation and these bags show nc signs of
abnormal wear. 1If they continue to work satiafactorily, tils
type of bag will repiace Purchase Order #3S-1670.

3tack Sampling

Staak losses during May were approximately 856 ivs. of uraniucm
as © red to 428 1bs. for aApril. A loss of 451 lbe, originatec
from G4-7 in Plant 4 while 83 lba, originated from G43-27 in
Plant B, 70 lbs, from G1-754 in Plant 2, and 61 1lbs. are reporiec
a8 lost from G42-615 in Plant 9. The cause of the losses has
been invesatigated and it hss been established that the broken
bags undoubtedly were the cause. These Daga have been replaced,
The total loss for Plant S during May was ibs. ©of uranium,

the second lowest gver Treported in their history.

External Radliaticn
‘ Film badzes worn during the period 4/18 o 4730 indicate ihal

0408632
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eight persons wers exposed to 600 mreps or more of bLeta
radiation, and two were exposed to 150 m> or more of zamna.
The highest beia exposure was 830 mreps and the highest gamma
exposure was 165 ar.

Film badges worn during the gso riod 8/30 to 5734 indicate Ihaw
six permons were exposed to nsieps or mora of beta radiavion,
and one was exposed to 150 mr or more of gammm, The highesc
beta exposure was 760 mreps and the gamms exposure was 165 mr.

0f the 17 exposures coted above, 13 were in Plant 5, one in
Plant 8, one in Plant 1, one in Plent 2, and one in the

Laboratory.

ground Contamination surveys

Ko special surveys were taken during this period, A few small
spills were noted and gleaned up by rupona:!.ble parsona. A
d.ru- of grinder sludae at t.h. rnnt 6 pad po! asly igndt

Plant Effluent

Analyses of effluent samples for the period from April 24 throui:
May 21 show no contamination above MAC. The following table
shows maximum cohcentrations of contaminants in the river and -

‘two msin effluent streams for this period:

Haximum Cohcentration

Contaminant MAC River Manhole STOYMm .JuewWe.
Uranios {ppm) 0.35 0.0024 9,80 3.5%
Fluoride {(ppm) 1.20 0.0065 72.0 8l.u
Nitrate (ppm) 4,0 2.359 3656.C 15710
Alphl ) 6.8 0.008 34.0 -

) 13.6 0.12§ 1251.0 -
75S {pp= - c.82 1443.G .-

*o settlable solids

During this period (on nay 9) s g of excess cvaporaic.
¥ 'his caused no

'n-oduet N B 18 o
river or effluea- g orenr.
Pemission was given toc the leinery to release dally amounia ol

evaperator preoduct, not Lo exceed 2,000 gallions/day, te ihe
Genersl Sump until further notice 1a received oy them from Tie

Health & Safety Diviaion.

0408633
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2. A?D, hwole~rtody (mamma) -~ S17 arem/mo.
a., Persons receiving APD or groater - 1
k. Distritution: Thoriunm l;arehouse - 1,

3. *9@D, Skin (beta pius zamna)} - 2,300 prensmo.
- Persons recceiving :PD or sreater - 14

. distzilbution: Plant 5 - 12, flant 6 - 1, Tlant O - 1.
c. Highest sxin dost = 5,650 aren - Blant 3
A
4, 21D, ‘Mole-bhody {gammald - 1,250-prem/mo.
2. rersons receiving Myp - O
. Hizhest whole-body dose — 450 mrem - Thorium liazaitous:

=u35 - .Lvezage Fermissitle Dose — Monthiy fraction of averane dose/vers

1ifetine occupational (A3C fomual Chapter 0524)

wod rarven ‘_:05.'_‘/1}-&2:

®*&2PD ~ Hardmen Fermissitle vose - Monthly fraction of manirun

(500 'anval Chaptex $F24)

Grornd Ccn-ta.-u..at:.an Suzvey

Tio weslkly sropnd cont..zun;.t:.on suxvey conductec in the vi

PP

inity of socl of

the production plants is continuing, and it is thousht witl sone suecesd.

‘the line supatvisors are all cooperat.we to the extent of cor:ect in-~

.

ungesizable conditions as ther are brought to their attention., wheoe 222
etill 2 nunber of undesirable conditions existing, sueh as i mzior
tacklog of tuTrnings in the east side of I'lant ¢ anc. a nunber of ganarmaa

drums on the storage pad. Ilowever, definite progress is T":.:::: e T

£ BT IE

.congiderian the. entire plant, and it is . tiousbt that this improvenant -

will staxt reflectins in the lowver effl._nt contat-...nat..on. & fo

:
. . -
trailec zane £03ill

more serious spills Gurine the nonth ate as follows
netween Plant & and the waste p:‘.t continue, ov&:.oa..:zz:;

=asults in occasional spills of trailer czhe along tha -oag.

these spills ore cleasncd up immediately upon notificati

this department, dafinite stops should be talern to srevoot Tl

the first place.

4 sizable quantity {(approximztel; 50 lbs) of

i in a neta.l certainer sent from the Filot 2lant 0 oo o-uaif

Shon for alterations btefore installing in Pl..n't 6. Thi

te
ni 08 1:..n'.'

PR . ™
of tha 't--‘.-:—l..:

- TR T
R, Slroeeurt

1 __-J- n--ﬂ[' LYokt cf

2 gnills in

matasinl as

flushed onto the floor and pad at the ilelding Shop ant some R For Ol it s B Sy
before ins ieon revealed the paturc of the masgrizl. Tawe
for socovery I raR

rerainder was then shoveled up and deliverec to lant O

Iement shoula

Pilot Plant supervision was consulted ang asreed that the squiment

:ave been cleaned first, then sent ta the Decontanimati ion Duilginc,

A major release of liguid X occurred at Plant 3 on Ju
800 zalloms blowing oot onto thwe pad and "omx'. to
and as far awey as Diant 7 sh:.pp:mg area, 3

TRE RrevEr-TIT TatInsively covered v

laing oocul

the nisht of June 22 and the day of Jume 23. On jJune 24, ¢ sample of

PET7Y549
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Alr iene Studies

Traverse studies of Plant 8 dust collectors GB-2 and G43-27 showed
that these collectors were performing sk design capaeity.

Due to odor complaints a check of the exhaust ventilation for the shower
and drying rooms wes made. The exhaust was found to by workin,..
However, it was noted that th- exhaust £rill in the dryin; roon. was
. about 40% covered with lint, thus restricting the effectiveness of the
. system:. This was discussed with k. Peterson and he is taking action
to have the lint remowved from the griil.

Scveral operations in the Pilot Plant' s production of thorium. m-tal ar
apparently hizh air dust opcrations, as noted from the amount of visthis
dust. Due to lack of manpower and other pressin, duties, samplss have
not yet been obtainvd. It is pisaned to spend a full weex in Novempe:
samipling these operations. Rispiratory protuction is being worn at -
these operstions.

Special Radiation Studies

On Cotober 5, 1969, the RD2 test evacuation drilis were conducted for
second and third shift Refinury personnel, These teste were held up
until the new plastic RDA horns were installed. It was reported that the
horns, lights, and persouncl evacuation drills were satisfactozy.

Heaith physics surveiilance was provided a. the Technical Livision
radiometric facility upon receipt of a 5 euric cesimu:-137 BOUTC.. W
1o 8 misunderstanding, it akmost became nzcessary to buiid or purcnas.
a storage pig to trapsfer the source into. It was not clearly understooc
from the begimingtwmeskippingpi;couldberetainedbyﬂl.om
that only the shipping contsiner would have to be returned. This created

RECTPADV AVAN ARIE
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additional worx and some slight, but wmecessary, radiation exposure
which could have been avoided by thorough commaunication. More explicit
information on the purchase order would have helped.

Some preliminary investigation of the radiation exposure to the hands of
various operatoers is being made. Wrist film dogimeters have betn worn
by the burnout and mold reconditioning operators in Plant 5. These
dosimeters have not been processed yet.

Measurements of the gloves worn by the burnout operator for a full dey
showed inside radiation ievels of 60 to 100 ioxr/hr. When the operator
chenged gloves after every third crucible the leveis were less than

20 mr/hr. ‘The mold reconditioning operator normally used three pairs
of gloves per shift. Radiation levels in these gloves were 10 10 25 mr/hr.

Miscellaneocus

A lighting survey was performed in the General Purposs2 Wwarehouse. As
noted in an earlier survey, the illymination was le#s than the recommended
levels for seeing tasks. A follow-up survey will be made to determine
lighting improvement after the existing 200 watt light bulbs are repisced
with 300 watt bulbs in cach ceiling fixture.

This department withessed a demonstration of an air powered drill in
Plant 5 and found its performance fsvorable in not creating a dust probler:.
2n air diffuser is used to control dustine that some other air powered tools
dén‘o,!’h’w’ e“,’ - e 7 : - .

We observed a preliminary test to determine if precipitated thorium
fluoride could be dewatered in = centrifuge. Th:- Plant 9 chip centrifuge
was lined with 2 filter cloth and used in this test. No industrial hygiene
problems were seen if the filtrate, which contains hydrofluoric acid,
csn be removed to a vented tans. In the test it leaked to the floor and
caused some eye irritation 10 the peopie present.

Sxternal Radiation

Durinz September two filn. badges recetved beta and gamuns radiation in
excess of the MPD (2500 mrem per month for whole pody skin). The
badzes were worn in Plant 5 by charging operators and had received

- LETY{Seer



IHKR DEPARTMENT MONTHLY REPORT FOR QOCTORER 1969 Page 3
J. 4. Quigley, M.D.
November 11, 1969

exposures of 2550 and 3250 mrem. There were ten badges that exceeded

one-half the MPD or APD. A breakdown of these exposures is as follows:

Plact 5 - 6 - BRemelt Area Operators
Pilot Plant -3 - Thorium Procesgsing
Plant9 - 1 - Remeit Area Operator

Ground Contamination

The amount of uranium lost via the Storm Sewer System for Oetober was
254 pounds. No wnusual spilis of contaminating materials or losses to
the Storm Sewer were found to have occurred.

Stack Losses

The estimated urantum logs from dust collectors during October totaled
62 pounds. No thorium loss was estimated.

Environmental Sampling -

. No NCG values were exceeded during October in the Miami River or
- Paddy' s Run. The total suspended solids concemtration in Manhole 175
effluent continues to avergge well below the NCG of 100 mpg/l.

Our off-gite sampling results for nitrogen dioxide and fluoride durin::
October were all below NCG values.

Work Statisties

Sampiles Collected - 155 Equipment Material Passes - 29
Alr Dust - 1ll4 Nuclear Safety Change-Over Inspections - 16
Stacs - 14 Receipts Monitored - 4
VWater - 1 Radiation Work Permits - 8
Fluoride - & Drawings Reviewed - 3
Nitrate - 8
F. W. Bobacs
MWB/f:

cc: J. A. Quiglev, 7. D. - 3x

. -

BEST GOPY AVAILABLE



State of Ohio: —
County of Hamilton: ss

I, being duly cautioned and sworn, state as
Follows:

1. I live at -’

2. T worked at the Feed Materials Production Center ( *Pernald®") at
Fernald, Ohio from +953 until ~ 197i. For
the entire time that I worked at Fernald I worked in the Industrial
Hygiene Section of the Health & Safety pivision. My supervisors
were Richard Heatherton, Robert Starkey and Michael Boback. Dr.
Joseph Quigley was the Director of Health & safety during mwy

employment at Fernald.

3. I was an industrial hygienist for the entire time that I worked

at Fernald. My job responsibilities consisted of

surveys in the various plant mmm_w%m

such items as 2 dust sampling, toxic gases, and yentilal

surveys; smeasuring dust collector exhaust systens :
rate for particulate emis

= 3 =el-® G ORI AT LY 5 et
to management for material exhausted to the via
dust co , a8 well as plant effluent to the river;
investigating fume releases, dermititis cases as to possible cause,
high £ilm W and higher than normal urinalysis
results; pert qround contamination surveys and plant safety
and housek 3 ons; and monitoring shipments. The duties
of this position also uded issuing radiation work permits;

collacting water samples from the river; performing miscellaneous
special studies; representing the Company onh off-site trips; and
hglpingi c;nduct heat, noise, and lighting surveys with other

4. I did air dust surveys in all the plants at Fernald. I used a

de ler which consisted of a small vacuum with a Whatman
filtar where air was drawn through at a given flow rate. The
samples were all collected open face which means that the filter
paparmmtprotecteaanthefrontofthesauplerso, for
example, that it was possible to lose some of the dust. if you were
bumped. You could alsc lose dust when transferring the filter
paper intc an envelope.

5. when I did air dust surveys, I could get a higher reading if ¥
stood in the direction that the dust was blowing trom the exployee
that I was sampling. Conversely, I would get a lower reading if I
stoodintheoppositedirectinnfmthawaythatthedustm
blowing. where I stood conld make 100% difference in the results
that I recorded depending on how dirty the operation was. For

1




example, if T stood on -one side, the reading might be zeroc while on
the other side, the reading might be 50 times Maximum Allowable

Concentration ("MACY).

6. In order to obtain an accurate result of what +the empliovee is
breathing, it 1= impertant that the air dust survey be done as
close as possible to the production plant employee‘’s breathing
zone. The sample should be taken in the direction that the dust is

mm;mittmem_ioyuismjwtedtothedust.

7. on several occasions during the term of my employment, when I
got air dust survey results that were above the MAC, L was
that the results were in error and I was told to go
% Irembermspecfffcmasionwhenlm
sampling [~ in plant 5 where ventilation modifications had
justhunnadeanﬂ:msuﬂ:outtheretosanpletheair. The
production plant employee was working over the jolter and the dust
was coming up into his face. I obtained results that were above
the MAC. Ithinkthatnyrmltsmecor:ecttheﬁrsttm that
T sampled bacause they were similar to the results that I had
obtained before the modifications and the modifications were not
effactive. Nevertheless, my supervisors told me to go. back and
resample. When I resampled, the results wvere atill above the MAC.

;mmmngﬂww'smg&, Finally, I
atood the- e on from the loyee from the wa &EE
L I a result that was below
. the result that was below the MAC to
fleaith & Safety Division it was an acceptable result. -

8. In air dust surveying there were many other variables that could
change the results. For example,

{a) the resuits were lower in the summer because the windows
in the plants were open; .

(b) if there was dust laying on the ground or on equipnent,
this dust could be resuspended and become airborne; -

(c) tark truck trariic would incraase the airborpe-activity;

(d) if the ventilation ducts were partially or conpletely
plugged, the air dust would be higher in the work areas;

{e) production rates would affect air dust results; and

(£) whether the standard cperating procedures were followed
would affect the results.

9. When there were fires in the buildings, the windows and doors
were opensd to get the swoke cut and sometimes the air dust surveys
wers not taken until after the smoke had cleared.

T

i10. When there were fires outside the buildings, generally on &
storagepad,thaairdustsnrveysthatweretakenwerenndmasto
location and time.

11. In the annual airdnstsurveyrepoﬂslmmmndnﬁm
for reducing air dust levels in the plants. Some of these

2



recommendations would not cost anything to isplement. For example,
I would recemmend vacuuming up the radiocactive material in the work
areas, wearing respirators properly, making sure that all
ventilation lines were clear and operating in accordance with the
standard operating procedure. Hevertheless, these recommendations
were sometimes not followed. .

12. On occasion, the employees were exposed nesdlessly to airborne
radiaac;ivednstandfumhmmtmm&ionsupervisorsme
operating at a rate in '

2]

Semat 1nes b
Tines were blocked, producticn supervisors told the employees to go
aheadanddmpuxmiunanynycamsingtheradioactivedustam
fumes to billow out into the plant.

13.Inthclssosmindustria1hygieniatswurMmthesecoud
shift, third shift or on weekends. It is my understanding that

nany mtmmmbemndomdhythexealth&&faty
Division be done on the second shift third..shift and on
WMMmmmmmmw.

veskends when no ilndaser 8 y e ————————————
14. mww_&m&t%m at Fernald duxing
the years that I was employed there. Resp tors were not used by
the production plant employees as frequently as reconmended by
Health & Safety Division. Often the respirators were laft in the

on areas uncovered whers the respirators became dairty and

producti
covered with radicactive dust. The employses would then pick up
the ¢irty respirators and use them.

15. Management condoned smoking in the production plants.
Employess would carxry the cigarettes in their coveralls where the
ci would become contaminated with radioactive dust and then
the employeas would smoke the cigarettes. ]

16. People that were injured in the production plants were assigned
"iight quty®. Light duty could be anything < such-as sitting in a
chair for eight hours. These injured _u_gl% were picked % at
their homes and +o work so that the sta cs on 1

accidents would be favorable to the company. The lost Ctine

statistics reported by NLO are inaccurate.

17. Dust-collecters often were not shut off as soon as possible
when a bag ruptured. This resulted in a decrease in ventilation at
the work. stations and excess uranium dust released into the
atmosphere and onto the ground.

18. Many times during my employment plants 2 and 3 had to be
evacuated becauge of nitric acid fumes. No samples were taken at
the time of evacuation, however samples were takxen before the
employees were allowed to return to the buildings.

19, Supervisory personnel were aware that employees were being

3
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ovmxpmedtoradimc:iﬁdustandfmswalsomrexposadto
acids. Nevertheless, supervisory personmel allowed the employees
tocontinuetoworkinareaswherethaywereheingoverexposedto
radicactive dust and fumes and to acids. These oOVersgXposures
continned throughout =y seventeen years of employment at Permald.

Further Affiant Sayeth Naught.

State of Ohio )]
county of Hamilton) SS

swmtomammihedinnypmthismonddayot

February 1993.

JAME & WALKER
Netary Pk, S4in oF 5%
By Comnussisn Exzies augsas b 1955

[¥S
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¥r. O, L. Karl, Area Manager
U. S Atommic Epergy Commission
P, O. Box 39188

Cincinnati, Olde 45239

Subject: Proposed Employer-State~Federal Records and Reporis System for
Radiation Workers:

Dear Mr., Karl:

Although we have not been officially asked to comment on the subject proposal,

I would like to provide comments regarding the proposed record keeping system.
It ig-not clear from the proposal what leeway mzy be afforded the individuad
employer in-his pecord keeping., We are mae&t&mﬁogm_ﬁz in record keeping
if uniformity means sameness. Different situatjons encountered in different
operations should require some difference in the type of records which will be

kept. I believe that each employer should be left free 10 decide to some extent
how he i

hig records and what information will be recorded.

In our opinion the record keeping ae outlined in the proposal is far too detailed
for the individual worker. We would propoae instead that the records be main-
tained thtwo parts.” First, the company records pertaining to the processes, -
methods of making radiation surveys, and leveis of radiation encountered would
be kept. The individual employee record would contain only his external radiation
exposure as measured by film badge, urinalyses and body counting data if avail-
able, and perhaps a broad description of his duties.

While we believe that externally received indusirial radiation can be and is
measured accurately, the state of the art for accurate estimates of radiation
from internsal emitters is not sufficiently advanced to make good estimates.
We are opposed to using either airborne concentration or urine data to derive

2 rem dose 10 2 particular organ.

0188403

It does not make much sense 1o ug to keep very accurate records of the industrial
exposure when exposures are 1ow and at the same time not have information




O
530500
R

RE%n,

September 8, 1959

xnmormnmmmermmnmnr
EXCRETION IN THE URINE, ;
mo-ngtfg‘ Committee, XK. C. Hestherton, Chalrman

J. A. Ruesing

Listed are some random thoughts on the itinersary of uranium
from the time 0 exposure untll time Of exeretion in LUhe urine.

1, SUe

Procedurss exist which snable us to determine with a falr .

degree of accurmcy airborne exposure concentrations. However,
i1ittle is known about sstual intake and retention. The use ol
respiratory protection fusther complicates the exposure-intake

E”‘%:Lo.
2. YType of Materisl

_Airborne ursnium contamination is usually wessursd in alpha
_ eounts per minute per cubioc weter of air. While the alpha

emission of urenium remains unchanged in the different shemical
compounds of urenium, the physical and chemieal properties of
ureniue sompounds do differ. Thersfore, the physlologicsl
breakdows of each urenium v sis.
) . ureniue . Wt Just as st erences
ogcaur here , s renoes oseur in the metadbolism
H;cg, ua; ste. eash have their speeifis physical and osl
P . wvhich influenes their retention and metabolimms,

3. Solubility of Naterisl

8. Inhalatien - the more readily soludle the saterial, the higher
the percentage of retenmtion in the lung. Nanddook figures
indicate 25X of socluble centaminant resains in the lung whils
only 12-1/2% of imnsoluble contamimant is fixed in the lung.
The soluble msterial is cleared frem the luny in & metter of
hours while the insocluble material is elesared mush wore

slowly. i

t. Ingestion - It is estimeted that 60 to of inhsled cranium
iz moved by cilia setion respire wrast ium
TUrs ™
TErthar estima that only from .0Z o .C/% of seluble
R g e e e mees enier (oA portal blood
the t would-fsr the wos: part, sntar the

p— —r T




Itinersry of Urenius from Tise of Exposurs until T of

Exeretion in the Urine.

Bio-Assay Cosmittes, R. C. Heatherton, Chairwan

Septexber 8, 1959 A Page 2

in this event.,

It is slse worthy of comment o note that absorptlon studiles
from the 5] tract are based on animai experimsntation for
the most part. In the humen, to be oonamidsred is the high
scidity of the stemssh with the possibility of chemioal
reactions or increased solubility of ursnium compounds that
normally sre insoluble in weter or at peutrul pl'‘s. Any
ursnium psssing from ths stomach to the small intestlne
capable of chemical resction would be met with the alkxalins
pH and high biocarbonate content of the smell inteatine, it
ig thought that bicarbonate coupounds of urenium are resdlly

s2luble,

Litsle 1s known of the process bY which the absorbed urenium
crosses the gut barrisr; whether body deficienciss in other
metellic elements as calsoium, potassium, etc, would
enhance urenium sdsorption is subjest for thought, It has
bteen reported, however, in sowe of the older literature
that orally sdministered doses of ss high as 3.0 grams of
uranyl nitrate per day were tolerated without albuminuvias

er glycosuris,

b, EBreathiny Habits

&. Rats - Inhalation of contaminent is naturelly proportionsl
to respirstory rite, hewever § retention diminishes with
inereased respirstory rate due to the rapid inward and
outwerd movement of air; therefore, while there is & linear
reistionahiip betwesn brasthing rate and inhalation of
contaminant, there ia not a linear incrsase in the retention
of contamimnt with increzsed hreathing rates.

b, Volume - The tidal volume equsls the voluwe of inspired
2ir per bresth. Minute volumes eguals the tidal volums tlmes
the respiratery rate per mipute. Body peeds dstermine the
minute velume which can be increased by increasing the tidal
volume, the rate, or doth.

e.z. Tidal Volume X Rate = Ninute Volume
*Yorker A 500 ml X 30 = 15090 ml or 15 l/minute
syorker B* 1000 ml X 1% = 13000 ml or 15 l/minute

Iz this exampls, both workers have identical minute yolumes
and thus have iphaled identicsl eonesntrations of centaminant,

however, "Norier B® with his siower and deeper respirstions

would retain more contaminant,




Itinerary of Uranium from Time of Exposure until Time of
Exeretion in the Urine. .

. Bio-Assay Committes, R. C. Heatherton, Chairman
September 8, 1959 Page 3

c, Age ~ As & DErBID 8LMS, elasticity of the iungs dscresse.
with this loss of elsstlelty compensation ususlly oesurs
by an increase in respiratory rete wish increased OXygen
needs, To the other extent, the inactive oOr dsad alr
spacs volums of the lung inoresses. Therefore, retention
oturbommmialtwum:mrormmm

s worker of age 60 could % mmubg. Little
inaveatigatidh his been this .
5. _Psriicis Sise

Largest proportion by weight of most airborne sontaminants
is in the ] to 3 miacron range. There is wide variation in
the ssiimace of retention in the lower respiratory trael
for different particle sisss, Howsver, there 1s general
% that only a smell £ of particles over 5 misrons
in diameter resch the slvecli., But of particles reaching
the alveoli, retention is favored by the density X diametere;
therefore, onek 3 1s particls resches the aiveoll it is
Ei‘ﬁﬁ" Aiso it is worthy of nc That )

7{,, likely to bé re . note
z6. particles that are. alpha emitters form & greater
.' diclegieal riak to tissue since the MedLlation
-y B8 #r tigsue ares (9.5. ALpha Aetivity =
’ sle in 1/1000 the tissue ares

&
. that would absorb the alpha activity from a3 1 mieron
psrticle] The influsnee of particle sise on s0lubilisty 1is
alss thought to be siganifissnt.

Retention of airborne eontaminant varies directly with the
density of the sontamingnt, Thersfore ursnium compounds being
of & very dense bature, are retiived te & grester sxtent than
other airborme ssntaminents of equal particle size.

1. Shape

Potal welight of eontaminant pertiele varies wilth shape.
yor a sphere total volume is equal to 4/3 - rJ, while withk 2
cube is squal te length X width X height.

8. Age of Material

Scwme investigators report x ¢ifferencs in solubility &s ursnive
salis age. :

. » of 118 Traot

Inkaled particles b-ton’t.hiy reath the slveoll of the lovwer
respirsiory trect meet resistance to their flow from the

RAPISTT
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Itinerary of Uranius from Time of Exposure until Time of
Exeretion in the Wrine.

Bio-Asssy Committee, R. ¢. Hestharton, Chalrman

September 8, 195% Page &

nucous-like epithelial lining of the traches and bronchi,
Also Zrowing {rom this epithellum are hair-like projections
callied eilis whish by wave motish swesp particles baek up the
respiratory tubes. Jor this reasgn, only & smnll percentage
of larger sized particlss reach the slveoli. It may De noted
that individusls with chronie bronehitis (e.g. many gigarstte
smokers ) arfter & period of time became denuded of this normal

© respiratory spithelium and oilia, Areas denuded of this normal
spithelium become possible foei for permanent dsposition of

contamizant. It would be individuals such as this tha: would
run increased risk to ether pathologisal conditions such as
bronchogenis careincmt.

10, Lungs

As particles move down the Tespirsiory tubes apatomical strusture
ney favor certain areas for retantion. IThe main respiratory tube,
the trachea, is in almest & vertisal position, howsver, its two
mlbmms,mumhﬂlmtumto:mwt
lung, sre At angles. The angle of the branch 3o the left lung

is greater than the sngle o the right lung. Thersfors, one
would suspect that retention of dense particles would be
greater in the wight lung. Esoh of the main brumches or bronehl
sub-divide into smaller branches which supply the individual
lobesm of the lungs, two lebes to the

the right lung. Anisel studies indicate that thers is inoreassd
depeaition of eontaninant in the right lung. In by 11

have pin-peintad the loestion to be within the right
It must be remsudered however, with humans we have & standing

R S ]
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A CONTINUED PROGRAM OF ANALYSIS FOR URANTUM
IN HUMAN AND ANIMAL TISSUES

al
Richard C. Heatherton : i
Michael W. Boback
Joseph A. Quigley, M. D.

National Lesd Company of Ohio
Cincinnati, Ohio

- . September 20, 1963

Prepared for presentation at the Ninth Annnal
Bicassay and Analytical Chemistry Conference

October [0-11, 1963
The work reported herein was periormed
WWM ——

for the U. S. Atomic Energy Commisgion
“WEder ct No. AT(30-1)-
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the tissue malyﬁsawywhichwaa begmattheﬁzﬁonal Lead Compsany of Chio
in 1986, At that tima the plant work force pumbered about 2400 persons inciuding
about 1600 process workers who hsd been engagedit-:rz t0 4 years in some phase
of the wranium fuel production work, This work was asourtje of some exposure
to airborne uranium dusts and fumes.

As might be expected, whenever a death occurred in this group, the
question of causal relstionship between e;;poswe and death was generally raised.
The program began as an attempt to settle the question of causal relationship
through the analysis of tissues obtained whenever an auntopsy was ordered for
former employees. Because of mutual interests, 2 cocperative program was
worked out with the county coroners and the pathologists at Iocal hospitals. We

. obtaihéd portions of body organs of interest whenever postmortam. examinations

New Cases

w Were made. ‘Then, acﬂng as a.gents for the coroner or paxholag'ist, we analyzed

the tisaues for uranium and suhmtted reaults to him., Thmgh tius arrangement,
we were alsc provided with some tissues from autopsies of persons without
known histoery of cccupational exposure to uranium.

Related case history information and tissue resuilts from our first six
autopsy cases were reported in 1958.1 The analytical investigations made in

conjunction with the staxt of the program were reported the same year. 2

_, We have since cbtained information from two autopsies of former empmyees.'

. three biopsies of employees, and nine autopsies of unexposed subjects. Analysis

of human stomach tissue obtained from surgery. a finger severed in an accident,

-1 -
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July 11, 1979 ) W

IP\HL
Mr. Herschel Hickman, Dirvector \
Manufacturing Division . ‘5
gak R;ggeEOperations 0ffice
.D. Box
Oak Ridge, Tennessee 37830 D'ﬂﬁ’
Dear Mr. Hickman: : ) 4
The letter will inform you of a dialogue that has been taking ,(Y/ﬁ
place almost a year now.
In May 1978, Hanford Environmental Health Foundation {(HEWF) of 5 'f"v
Richland, Washington, was given a contract b DOE to develop an Qc-~ 3 .
pational Health Study of Uranium workers. HENF is being assisted J
by Pacific Northwest Laboratories Batt.ene) in carrying out this r,n/ /
study. W
National Lead Of Ohio (MLO) represents a unique group

4
of Uranium workers for possible autopsy study. As the work force B &
has contracted over the years, workers have been retained, as you - , i
know, on a seniority basis. Thus the 600 -workers presently employed -
have for the most part been there since Manhattan Project Days.

National Lead of Chic during this time has been involved in all phases

of Uranium work.

As you know Mr. Richard C. Heatherton and Mr, Michael Boback at

National Lead Of Ohio (NLO), have long been interested in the ultimate Y
disposition of Uranivm in the human body, and both of them have written ﬁ\
and given papers on this subject. Since October 1978, Mr. Heatherton and A3

BUILDING 7 R_0.80Xx 100, RICHLAND. WASHINGTON [-£ ]

- = - b
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] Mr. Boback, and representatives of the U. 5. Uranjum Registry have

. . been in conversation about a potential project. . It would seem that

=~ NLO has a unique population for study, and that the U. S. Uranium
Registry can offer WO 2 mechanism by which autopsies may be obtain-
ed and tissue analysis accomplished.

is to make you aware of these con-
basis for an active relationship
legistry, we hope you would react
doarding such an effort.

The purpose OF -
versations. P, there develops-s
between NLO afid the U. 5. Uranium
favorably to My. Samuel F. Audia

1 would be pleaves 2oy \pdditional inforwation, or answer
any guestions you may have about khis potential effort.

Ao b

_ Sincerely,

~ -
[N - L -
,\} "y - - e

R. H. Moore, M.D.

im
File/1b
C€C: €. C. Lushbaugh, M.D.

Q M. Cudea - }%’a/:uf 'z
74 Yoateerius Foncl 7@@ «
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. September 11, 1981
Q NLO, INC.

RESPONSE TO
DOSIMETRY ASSESSMENT FALT SHEET

I. History of "Hazards"™ to Assess Overall HMonitoring Progranm

A. The primary radigtion hazards at the FMPC have always been
from uranivm. Uranium of various g2ss content, ranging
from depleted to slightly emriched, has been processed
with the average content being close to normal. Periodi-
cally, small amounts of matural thorium have been processed.

3. There have been ne sigpificant radiation hazards that have
not been monitored.

€. Externel Radiation Monitoring: f£ilm badge dosimeters have
always been used to measure whole body penetrating and
skin doses. From 1951 through 1960 the film packet was
sealed in plastic and placed in a metal case which attached
to the worker's security badge. A portion of the film was
not covered by the metal case and served as a means of
monitoring skin dose. Beginning January, 1961, the ORNL
Badge Meter, Model II was put into service at this site.
. This dosimeter is described in detail in the report -
ORNL-3126. .

Extremity exposures were monitored with wrist film badges
from 1969 until 1977. TFrom 1977 through the present, TLD's
have been used for this purpose. The TLD's are the
Telydyne teflon impregnated with calcium sulfate type.

- . ‘Internal Radiation Monitoring: all measurements of internal
(lung) depositions have been made with UOE's mobile body
- counter which is operated and maintained by Union Carbide's
Y=12 personnel. The counter has been used at this site from
1968 until the present time.

D, Additional information on our present film badge dosimelry
system 1s contained in the two attachments.
II. External Monitoring Data
A, Personnel Monitoring Badges
1. 7Types of badges used:
Film for whole-body and skin exposure

Film for extremity exposure {(limited program)
TLD for extremity exposures

S 2707904 o 3455015



. . retal., Galibrition checks of the entire TLD

h "ﬁf:ﬁ » Inec.

2. Dates each type dosimeter used:
Film (whole-body monitoring) since plant start—up

- (1951) to date
. Film (extremity monitorimg): 1969 to 1977
75D {extremity monitoriang): 1977 to present

. 3. Types of measurement:

‘ Gamma whole-hody dose
Beta and gamma skia dose
Beta and gamma extremity (hands and forearm) dose

4. All dosiweter evaluations were "im house" except for
approxisately the first 12 months of operation when
film badges were processed by DOE's Health and Safety
Laboratory, New York, NY {(presently called .EML).

5. ¥No procedure manual is available.

a. Calibration procedure and@ frequency. Film badges:
Ganma calibration are performed by exposing badges
to 3 radium source at various distances. Beta and
Camma calibration are obtained by exposing films to
a uranium metal slab for various lengths of time.
Six to eight sets of calibration films are prepared )
at a time. One set 1s processed each month aloung- -
with the films from the personnel dosimeters. ~

TLD extremity dosimeter: calibration exposures are
made in essentially the same manner as with film
badges by exposing the TLD's to a2 slab of uranium

system are made each month. The individual TLD's
are calibrated after every two or three uses.

b. The radium souvrce used for gamma calibrations was
calibrated at NBS. The uranium metal slabs used for
beta and gamma calibrations have not been calibrated.
The published surface dose rate for aged natural
uranium metal is asdimed for the metal slabs.

¢. For film dosimeters, a calibration curve of film
density versus exposure is prepared from the cali-
bration films. The density of the personnel films
is converted to dose using the calibration curve.
This was done wmanually at first but Is now per-
formed by coumputer.

d. "Test" dosimeters are not routinely processed.
However, five or ten gamma and six or eieven beta
and gamma calibration films were processed along
with each batch of personnel films. Also, as
mentioned prewviously, TLD’s are exposed for cali-
bration purposes after every two or three uses.

= e

. e2-
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e N30, Inc.

e. Test dosimeters were not routinely evaluated.

£ Special care was always taken in the method used
. to store films, fo carefully control film process-
ing conditions, and in preparing calibration f£films.
Galibration films were always from the same lot and
. processed along with the workers' fiilms. See also
* attached Report On Examination ™Audit of Controls
Over Radiation Badges" dated June 6, 1978.

G. There were no specific training requirements for
the film badge technicians when this program be-

-+ . gan in 1951. The technicians received on-the-job
traiping. The technician wnow performing all file
badge processing began this work im 1952 and has
been only technician doing this task since 1959,

6. Personnel who make use of the dosimetry results are
convinced that the dosimetry procedures provide a
reliable nieasurement of radlation doses, EKnowledge of
the calibration, develiopment and read-out processes
12ads them to copclude that the precision would be
better than =257,

B. Use of Badges -
1. Since badges were always a combinatiom security=-dosimeter
badge and also contained nuclear accident dosimetry

materizle, 2ll employees have always worn badges. How-

. ever, eXposures were not always determined for all -

enployees. During certain periods female employees.
Were not routinely monitored. Periods when male and
female employees wexre monitored were:

1951 - 1960: male employees only

1961 - 1968: male and female employees
1969 =« 1978: male employees only

1979 - present' male and female employees .

2. AEC (BRDA, DOE) Manual Chapter 0524. Female employees
were pot monitored during certain periods because the
votential did not exist for them tao exceed 10 percent
of the quarterly standards. . ~

3. Yes.

4., Because of the dual nature of the badge, the time
euployees did not wear badpges was minimal.
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5. Initlally, heat damage from leaving badges in cars
duriag hot weather was a problem. However, this has
not been a real problem for many years. Leaving badges

. in desks, cars, etc., did not have z significant iwmpact

on the overall external desimetry program.

6. Temporary badges were provided if a worker left his
badge at home'or lost his badge. If the dose registered
on the temporary badge was considered to be of no
conseaquence, no adjustment wes made to the individuals
dose record.

7. Workers normally wore their badges on the upper part of
the body (on shirt collars or shirt pockets).

€. Other External Monitoring Technigues

Only f£ilm badges or TLD's have been used for determining
actual personnel exposures. HReutroa monitoring is not
required at this site.

B. Administration and Recordkeeping

1. Initially, external radiation doses were reported in
mrads and later in unlts of mrem. -
For our gamma {whole body) exposures, the units of
roentgen, rad and rem were assumed to be equivalent
and no coanversjon Tactors were used to convert From
cone to the other. For beta and gamma (skin) exposures

. no comnversion factors were used to convert from rads to

rems. The published value for the absorbed dose rate
produced by natural uranium metal expressed in mrad/hr
was assumed to be equal to the same dose expressed in
mrem/hr.

2. No quality factors or modifying factors were used to
evaluate dose equivalent.

3. Anytime a reading was considered questionsble, an in-

- vestigation was conducted. A decision as to whether
or not the reading was legitimate was based on the find-

ings of the investigation. .

4. A dose 13 assigned to a worker if his dosimeter is
lost or damaged. The amount of dose assigned is based
on which jobs the worker performed during the unmonitored:-
periocd. :

5. Several filws (blanks) are taken from the supply of
£ilmg which are stored in a refrigerator and developed
with the calibration and persommel films. The blank
films are unsed to zero the film densitometer. This
antomatically compensates for background radiation. s

whye
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6. Records are coumplete.
7. This has not been necessary.

8. Most of the monitoring data is computerized. Data
is pot computerized for workers who terminated before
computerization of records. Computer records algo do
not contair monthly or yearly breakdown of exposurzes
for workers prior to 1961.

The format of the computer records has not always been
the same. TFor 1958 through 1960, exposures for each
badge period and yearly totals are listed. TFrom 1361
to present, exposures for each month, quarter, year and
employment total are listed.

9. One week, two week and moanth (four or five weeks) iong
mounitoring periods have been used. Since 1959, only
monthly monitoring periods have been used.

1. The only summaries available are those reported annually
since 1961 on AEC Form 190. There are yearly summaries
of whole body {(gamma) penetrating radiation. There are
fno summaries availlable for skim or extremity exposures.

Internal Monitoring Data

A.

Bioassay Program -

Uranier in urine analyses have been performed on a regular
basts to monitor employees for exposure to airborne
uranium. However, we have not used these results to nake
estimates of internal exposure.

Whole-Body Counting
1. Whole~body ecounting has been. used since 1968.

2. Groups of employees doing the same jobs are scheduled
for counting on the basis of their potential for ex-
posure to airborne uranium, Additional counts are
obtained on individuals whose count results are above -
58% of a permissible lung burden.

3. Whole-body counting was done ”in house.”

4. We use the DOE's mobile body counter whick was designed
and is maintaired by Union Carbide's Y-12 personnel.
Initially, ¥Y-12 personnel operated the counter at our
site. Since about 1970 we have been operating the
counter ourselves.
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The mobile body counter was programmed to provide
radionuelide content of the workers. Consequently,
we-were not required to calculate this from the raw
counting data.

The amount of U2%% in one lung burden or uranium at
various U235 enrichments has been caleulated on the
bagis that 0.017 uCi of uraninm produces a dose to the
lung of 15 Rem/year. 'The enrichment of the uranium
in the lung $s calculated f£rom the total uranium and
p23s ,yalues provided by the body counter. The amount
of U2%% representing onme lung burden for thac enrich-
ment is then divided into the ampunt of U225 3n the
lung to obtain the percent of a lung burden.

Other Internal Monltoring Techrigues

1.

2I

Air monitoring results were never used to estimate
internal deposition.

No other wonitoring methods were used to estimate
internal deposition other thar whole-body counting.

Administration and Recordkeeping

1.

2.

Internal monitoring reperts are not computerized. -

Unusual wvalues are validated by additional counts
obtained on the individual., If a medically adpinis-
tered -radioigotope is suspected, confirmation is obtained’
from the individual'’s doctor or the hospital. -
If arxtifacts are discovered, a notation that the couant
results are unreliable 1§ made 1IN [Ac WOTker's Fecord.

The reason for judging the count to be unreliable is

also included in-the notation.

Prior to 1979, there was no formal procedure for merging
internal and-externmal dosimetry data although this

was done for the higher exposures. Since 1979 a list-
ing has been prepared of those employees with either
internal or external exposures above certain levels.

Attachments: Radiation Records Survey Questionpaire .

Report on Examination, "Audit of Comtrols Over
Radiation Badges®™

—f-

3455940



. IELSTR
. HATIONAL LIAD COMPANY
SF OHIC

2 Q. 8OX 138
AT. HEALTHY STATION
- SINCINNATL 31. ORHIQO L
- . Ry 3, 1355

e ——p T oy R o s B
SSELIAINAFEYT SIPCTT - TURHAL CADIATICN -~ DIV IEG ANITE

e ) - AND THIRIT
- 3, ¢. Heachsron

-ITA Te Ve Z8DIDY

Introduction

In comparing the t¥o eleme
uwranium and its daugnters 3
and 1%s dauznters inscrar as
ave coneerned, wnhile

fogativity we find that
aotive than thorium

ve beta activitles

iz than uranium in

Men uranium iz sapary e ~oRtelore and processed into
metal form cths T is »o radically broken that
equilibrimm la/mosGohles Sythe long half lives of

. some of 1ts daul 2 50 T¥ = 50,000 yearw and 88Ra226
- T% = 15600 years squilibrium that is sohieved i3 among
the twe daughters Th23l) and UX2 (91Pag23Lk ) which lls

betveen U238 and J approximately 2L ¥[days 99.9% of the
i two daughte trq formed.

o i1 the other does not ggaa s any long lived
longest being 86Ra<2E) gich has s nalf
s34, _Affer procedging into metal the dangnhters
\In approximat 20 days the firat vsriod
aniaved. ThisSpericd lasts for spproximate-
1ot thhaotirt scresses by 25 %o 30%.
sts until 3 years after sepsaration. From
moru’u $111 at the end of 60 years the
od of fequilibrium is achieved. The

period is twice that of ths first vericd.

a \irefius TN§ surface beta doss rate ia 2h0 mreps/br, while
borl thopium the surfsce doas rate &t the end of the third yser
K3 mreps hr. The dose rate during the first period of
Iibprium (writen's ovinton) 1s approximately 60 mrepa/hr.

a dose rats during the second veriod of squilidrium 1is

115 mreps/hr,

Secauss no ssparaticn ia 100% complets squilibrium is achievead
socner. This 13 not too important in the case of uranium but
it {3 so in the case cf thorium bscause of the more intense

gamma radiation emitted by the thorium dauchiers. gum
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2. Ce atsTherton

ay 2, 135%

age

[L\1]

™32 camma iemels rrom thoriwm rods hav
n oontaet 3s messured with a Juno tyo
lasvals ITCm Uranium gamms ars only tadt. The
merzies of the chorium Zammss 3 osp of the
cranlum gawmas. This zeans Al
ngofar sz radistiom ia conee

Zadistion Exposures

aniums
“here are several locxti e sgpoSures .o beta radiation
nave oogurred. Jne 13 reqasPing of uranium. A

jeparation cccurs

ddation coming from the top
igh sa 400 mreva/hr. - The orusible lids
5040 mreps/hr, The enclosures for burning
M enclosure dust collectors have been
by necessitating time limits for

of the ingot has
rave read as high &
out the orucibles and
high in beta rad ien
work in thess o

wbafe high sxposures are possible {and have ceccurred)
g of aged ursnium materials, such aa scrap

ve ccgourred during the handling of uranium
{ge oxide, Zrssn salt, hex gms, smronium
sait, rods, siugs, or derbles.

®s to gamma rsdiation have ogeourred during the handling
4 pling of thorium nitrate, during the inspectlon of
slugs, and during the stars up phase of the thorium nlant.
43 imposed by this devartment have rsduged the over-
surss to essentially serc. (The use of zhielding has been

i1goussed with several of the supervisors and in meny cases 1t
decidad that n time limit was much more practical than
hielding).
E. 7. Tarry
=VB/bg
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Surface Msasor

oments

Ingotas

sge

i

B&g

mreps

30 minutes

»ne5 hours

davys

35 *
1
56 "
?hn
216 "
29 "

Thorium

we/hr =r

18,5

18.5
18.¢

7+5
7.0

8 &
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Pege i

Darbies (Urenium)

-

Age
15 minutes
20 minutes .
5 hours
1 day
2 deys
Derbies {Thorium
1 day b 8
o ; "
13 9
7 ol
6 1
T 17 L4
17 ok
20 .8
20 <9
L2 5
75 2
15 10
16 12
17 i1
(] 7 . 12
30 to 100 days ' 22 ~ 26 15.5 « 20

casting dates unknowmn

1600389




Page S5

Frogram foxr Obtainjng dsasurements
Thorium,

After the chemical »rocess is ltudicd, say
cf the variocus therium comoounds ané W
activity measurements. These samy
thorium and & thorium slug. Peprd
monts will be made g0 that agtiy
Comparisons will elso be made
badge resulta. The Informetfiom
into a report.

ottod.
pimgnt readings with filn
g will then be written

Uranivm.

A similar sampling and me 111 be undertaken with

urenivm.

E, Y. Barry

A
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Durimg the pest shree years all 4
therium sroducts wers inspectad;
reccced oy ihe 2roject Labor /It

jtenme and at times the
catcking on fire or o
calcium metal was 3
thorium residus.

poged Lo the =2
dosapes were check

It should be poted thabwmudh the work performed by the Project Lakor

Peol ecould have . proper and preater care would have Deen
33 paridng of the original

oxidizéd or corroded d,

- . Apvraximately 6,000 drums 6f low grade thorium residuss
d discarded at some off site turial ares and over 1,500 drums (240,000
s - not weight) have been sent to Flant 6 thoriwn furnace for oxida-

- - - -

rS

v - T LT - .
R - - Ty

The following sumwry deecribes each lot of material stating the new lot
mumber, aumber of drums, the new weight and material description. By
copy of this letter pleass &mgcmﬂcbchtl,l?ﬂhm‘l-mtab ran
accordingly. - If you desire to take an actual part physieal inventory on
Rovezber 1, 1961, pleass sdvise Productica Bégards and Flant 1 of this
fact (pots, I will gladly assist on any inventory).

Typs 201 A11 of the fwoduct TET vas )
ouzhers. Msm‘mﬁhmﬂmmmiuomr
Mitmmnq,;t,g,mm-ﬂrﬁoﬁ. ’
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Semesker 38, 1961

1ot SH-201-0000, AAJ=-201-0001, LAR-21.00C6 and ION-X1-
2002 =ave neen redrrmeed and reccded 12 1A-0Y 00, This
aew 35rap let contains nine druss and -eizns 2,321 n2t

s. rIhis new s¢rap lot shouyls name 2 lewer sssay toan
sraducs: TNT because it coentacns/clzantp p2terial, zcia ssh,
serso~dri and rermiculite. The as & large loss cf tnis
matsrial to the atorm sewer. '

ded/ frem S7ra 25¢

e 50 bottles of me
pat pounds (776

material to lot MMW-2

goed in Plant 4 was

Type 202!
with no change in

7" &la., 11 pioces

1isted below, The.clad and hollow rods vare
xith the type 269 asterisl.

;;m - Box.ﬂ,:'. " 298 pounds a1l dlazeter rods and

walor Yoo

= B
- # 1,382
37655 pouds, -
% fhts material 18 good Teselt serep after Hokling,

.-
> -

12-205-2001 Bax #1 "0 pﬂﬂ'. /< cisd snd hollow rods oF
: . tubes (act certain of im-

paristas)

Shis Yot might be mds into renelt saterial after pickling
op da-¢ladding. . . .

fype 2065 Delste - This item was recoded %o type 207 and 275 material.





