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Gentlemen:do

The enclosed IE Informatiots Notice contains 5 items of infarmation that generally
have inpact an areas normally under the responsibility of a facility's health
physics group.  To promote efficiency, these several items have been grouped
together and are being given a broad distribution. Consequently. snue of the
topics may not be applicable to %our facility’s health physics program.  With
this multiple-item approach, we believe valujable information and suggested
guidance can periodically be provided to licensees. We intend to reserve the
traditional "single-item* Information Notice/Circular vehicle for health physics
matters requiring more imediate llicensee &tteantion. However, we feel the f-en
approach will give NRC a more flexible tool to communicate with licensees on
Senera) information related to heal th ph'ysics.

the followir.g provides a brief sur.%ary of each item and addresses licensee

Paq 1l :Use 2t Recirculating-Mode (Closed-C.rcuft) Self-Contained Breathing
Appavatut (Rebreathers)., provides an uporaded protection factor and
up~raded guidelines for use of the RioPak-60P self-contained; breathinig
apparatus-ret~reather (SCBA-R).  This part is applicable to all licensees
who currently possess this device, or are contemplating it? purchase.

Part 2. Use of the Chemical RMP,O provides interim guidance fa the use
of the chtmical di-sec, oztyl phthalate (COP), in Iigfht of the results of
the recent National Cancer Institute/National Toxico ogy Program carcino
genesis bioasssay tests of COP. This part is applicable to all licensees
whe us4 OOP, either in quantitative respirator fit testing, or for

hi gh-efficiency carticulate air (HPA) filter ta;ting.,

Part 3: Placement of Personnel Monitoring Devices for External Raidation
Exposure, describts a situation In whi(h inapproprine placement of
iorsonnel  monitoring devicet resulted in the underestimating o0 the
radiation doe received by wovkers, This part is applicable to all
licensees who may encouritor non-unifo'rm field* of radiation.

Part 4. Personn-1 tntry into Inerted Conta:nment, descn~bes a recent
personnel entry Into a nitrogen-inerted boiling water reactor (BWR)

containi~ent.  Although the event described occurrcci at a WR  this part
provides guidance to help improve worker safety for those licensees

rwqgpreq *0'~0.1;
110" 019 ool



Whose facilities may have nonradiological airborne hazard areas.  This
part is applicable to licensees who may have cause to enu~r toxic or

oxygeni-deficient atnospl #res such as urrentilated tanks and void.. or
areas affectsd by oxygen displacement fire suppression systems.

Part. 5: Evaluation wit Instrument Characteristics When Using Portable
Radiation Survey Instruments, provides a discussion of varigus radiological
and nonradiological characteristics that should be conisidered in the
routine calibration and use of porta~le radiation survey instrumaents. 'This
part is applicable to a!l licer~ees Ohc use portable survey instrments.

The guidance contained in this notice includes those ite~is that the NRC 9otaff
beltieves should be ccnsidered. The guidance is nat a substitute for \FJ'
regulations anA lieirs. requiremuent~s and, th'srefore, compliance is not
required.  No written response to this information notice IS required.

i f you have any questions related to the provided guidance, plezse contact
this office.

Sincerely,

James P. OReilly
Director

| HE Information Notice No. g1-26, Part 1 Use of Rerircul ating-Mde (C osed

Greuit) Self-Contained Breathing

_ Apparatus (Rebreat hers)

Pirt 7. Use of the Chegical ODOP'

Part 3. Plaltmenj. of !lersonnel Monitoring
Devices for External Radiation Ekpcsure

Part 4 Porionnel Entry into Inerted
Gantai nnent. o

Part 5, Evaluation of |nstrument Characteristics
Wen Using Portable Radiation Survey

- I nstrunents
2, List of Recently Issued | Einformation Notices
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tE INFORMATION. NOTICk NO. 81-26, PART 1: USE OF RECIRCULATIN&x-MOOE (CLOaE
CIRCUIT) SELF-COWTAINED BREATHING
APPARATUS (REBREATHERS)

9DeScritionef of Circumstmnces:

This notice updates inforuiatfon in IE Intormatioa Notice No. 86-19 issued on'
Noy 6, 1980 that. IWornmd licenstes of a National Institute for Qccupational
Safety and 'deilth (MO0SH) *stop-saes-and-recalll  order of the Bi oPak- 60P
GOpE) recirculating-mode  (closed-circuit) self-contained breathing apparatus
rwabria.th~rs) identified as SCBA-R. It alsc provides updated guidelines for
tow use of SCBA-R.

HG14 rescinded its stop-sales-and-reca~ll order (NIOSH Users Motice of

July 11, 1980) after the original problem was. satisfactorily resolved. The
Los Alamos National Laboratory (LANL) has retested the equipment, as approved
since #he rescinding of the recall, to assure that recommendations on use are
based on the perfori~allce of devices tested and certified by NCSfl.

Di scussi on:

Current regulatory guidance (Regulatory Guide 8.15, "Acceptable Practices for
Respiratory Protection") recognizes only a "demand” mode of operation for
rebreathers (i.e., a mode in which there is some negative pressure in the
facepiece during at least part of the breathing cycle). The protection factor
permtted for such devices with full facepieces i s50.

The recently developed 60P rebreather operates in tt.e positive-pressure mode
(i.e., pressure inr-he facepiece remains positive throughout the breathing
cycle). This device has been issued NIOSH test and certification nunber
TC-13F-85.  Therefore, under the provisions of 10 CFR 20. 103 and Regulatory
Qui de 8,15 Section C, NRC lic~ensees nay nmke al | owances for the use. of the
60P i nestimting exposures of individuals to airborne radioactive materials.
However, the NICSH certification tests do not differentiate this new class
of posttive-pressure rebreathers from the demand-mode rebry,.athers, and no
quantitative information on efficacy (protection factors) i sprovided.

Gui dance:

The Los Alams National Laboratory has tested the new devices as part of its
ongoing program for NRC. LANL has devel oped sufficient infornation for URC
to provide authorization for the use of those rebreathers with an assi gned
pro’,.ection factor of 5000. I naddition to the existing regul atory position
presented In Regullatory Guide 8.15, the following gui dacce pertains to the
use of positive-pressure rebreathees and shoul d be folliwed b?/ l'icensees who
us* the rebreathers. Some of the discusilion deals spe, . fically wth the 60P
rebroather that, at present, isthe only eviflable NICSH tested-and-certified

device of th-is type.



IN 81-26. Part |
~ae2031gusd]

For \work in which very high protection factors are required, tl,,,positive
ressure (prosr-em)  openf-circuit, self-contained breathing apparatus
PSCBA) I sstill the apparatus of choice, unless the advantage of increased
working time i)rovi ded by a positive-pressure rebreat her I snecessary. The
nominal "10-minute” open-circuit SCMA will provide air for only 15 or .20,
minutes unC'r fatrly heavy working conditions. A recent report presents'
data indicating that, under very heavy working rates, standard air cylinders
can be exhausted in as little as 10 minutes él. G. Myhre, et Al., *Physio
Io%ical Limits of Firefighters," ESL-TR-79-06. Final Re ort,_ Tir Force
School of Aerospace Medicine, October 1977-January 19795). The 60P, which
was tested at LAN under mof$erate working rates, provided at least. a full

60 mnutes of service; it also weighs less than nost open-circuit SOMA

However, all rebreathers have an inherent problem should contaninants
enter the system, such as through a temporary facepiece leak, they would
generally circulate through the breathing bags and be breathed repeated!y.
Open-circuit devices, on the other hand, clear themselves of contaminants
mich nore gui ckly because breath i sexhaled to atmosphere and clean air

| ssupplied with each inhalation.

Perceptible outward |eakage of air from SCBA-R at any time ' i s~nacceptable
because service life will be reduced to only afew minutes. The rebreat her
makeup air supply cries from a small bottle of oxygen that will be quickly
exhausted if the facial seal of the mask is not maintained. Wearers of
positive-pressure SCDA-R have to be trained to imediately |eave the area
where the respirator is required if such outward leakage is detected.

It is important that each person who is to use the rebreather be quantita
tively fit tested. To the extent that the test hood or chamber will allow,
many different body and head movements should be included in these tests
to simulate actual work movements while protection factors are measured.

A satisfactory fit is provided %hena protection factor of at least 5,000

| sachieved (no wore than 0.0to' leakage).  These devices, when well-fitted,
can provide protection factors tf 20,000 or greater. Therefore, a factor
of less than 5,000 indicates an unacceptably poor fit for the situations in
whi ch such equi prent i sdesigned for use. There i salso the practical
consideration that many |icensees use quantitative fit test equi pment

(€.9., with sodium chloride aerosol) that cannot general 'y measure protection
factors much greater than 5,000.

The mask supplied with the 60P i smanufactured by AGA (Swedish Conpany) and
comes | nonly one size. Itisarelatively wide mask that will stay well
sealed to the face for good protection for those users who have wi der
faces.  People with narrow faces, particularly those with narrow and short
faces, might he unable to achieve a satisfactory fit (.., afit with a
protection factor of at |east 5,000).

Speci hA traini n% i sessential for people who will use rebreathers. The
operation of rebroathers isvery different fromthat of open-circuit SCOA
with which many workers are famliar. Training should include, i naddition
to the usual Information on the construction and operation of the unit.
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hands-on refilling of the carbon-dioxide-removing; sorbent and replacement
of the oxygen suply bo~tl* (even though maintenance will not he per f or med
by the weanr). Training should also include instruction in the function Of
the a,"ti-anoila valve (the wearer will experience difficulty i nexhaling
as awarning that the oxygen supply i s shut off).  Trainees should wear
the unit while exercising (e.qg., jogging, calisthenics, simlated work
movements) to learn of any restrictions experieviceci in breathing or in
movesint.  They should use the unit to en'i-of-service ajr supply to become
familiar with the behavior of the unit as it rurs down and to recognize
the end-of-service whistle t:.at sounds for only a brief time. Trainini;
should be sufficiently extensive for wearers to be thoroughly familiar
with and confident in the use of the apparatus.

S. An anti-fogging solution should be applied to the facepiece lens before each
use since there is much more fogging in rebreathers than in open-circuit
equi pnent.  Somu of the first sanples of anti-fogging solution supplied
to LANI by Biomarine Industries were defective. Licensees who have pur chased
this sol ution should check w~th the mnanufacturer about the need for replace
ment chemicals.  Part of the training should prepare wearers to expect more
fogging than they have experienced with open-circuit apparat us.

6. The manufacturer of the BioPalr-60P has alerted purchasers of the equi pment
to attach a special accessory hood (the 18toShield') to the GOP when it
i rused in fire fighting. The hood consists of a flexible "Beta Glass'
covering that stretch-fits ar*.nd the visor and covers the head, facemask,
and hcses to the wearer's sho~Iders. The purpose of the hood is to keep
flames or faliing embers fromi gniting combustible materials (such as hair)
that mght be close to aleak of concentrated oxygen fromthe equi prent

(egout of the facepiece). KIOSK certification Perm;s the use of this

ac~Cssory hood.  Licensees, who use the 60P for fire i ghting, or near open
flawres or falling sparks or embers, should also use this specia fire
resistant accessory hood to prevent serious or fatal burns that could result
froman oxygen-fed fire.

This I Elnformation Notice i s provided to notify licensees of the authorized
use of the BioPak-6Wand the Interim regulatory positions. \hen Regulatory
Quide 8;S "Atccptiblt Prograns for Respiratory Protection,” i srevised the
revi~sion will reflect NOSI4 certificathon and LANI testing of rebreathers. |n
the )fttrim NRC Inspectors will use the specific guidance provided above i n
addition to th* rtg~/Itory positions given i nRegulatory Guido 8.15 for
cvaluattng thv acceptability of |icensee respiratory protection prograns.

No-written response to this infornation notice i srequired. 1 fyou need
additional information with regard U) this matter, please contact the
appropriate NRC regional office.
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tEIXOWTICre NOTICE NO. 81-2&~, PART 2~USE OF THE CHEMICAL 'COPT

ntroducti on:

This infformation notice t.ontains prelimnary information dealing with the
potep~tial toxicity of the chenical di-sec, octyl phthalate (DOP) as shown by
as'ime| testing condiucted by the National Cancer Institute/National Toxi col ogy
Program (NTP).  Further gutdance will be issued when *are defirit ve i nformation
i sdevel oped about GOP and it~s applications and use.

Background':

GCP. also called di(2-othyl hexyl) phthalate (DENP), i sused i nmany facilities,
includiog those of some NRC |icensees, for quality assurance testing and in-place
testing of high-efficiency particulate ajr (HEPA) filters and for reconmended
quantitative facepiece fit testing of respirators.

GP i salso a plasticizer commonly added to give flexibility to polymers (e.qg.,
polyvinyl chloride). As such, itisused i nnatural  and synthetic rubbers,

| acquers, cellulose conpounds, and as apump fluid for oil-diffusion punps.
Because it i sproduced and used i nv'ery large amounts (alnost 400 nil[ion
pounds inttu United States in1971), exposure of the general popul ation t o
products containing OOP i swidespread. The US. Food and Dirug Adminirtration
(FDA) approved DOP fo'r use i npol yners i nfood-cont act items, and it i sused

I nvinyl tubing to transter blood, intravenous f] i ds, and mlk. GOP has been
found i nblood stored i nvinyl bags ind transferred through vinyl tubing

(up to 66 my/i of blood and 250 ny/i i nbagged plasma). 1t has been found

I nthe tissues of patients transfused with bl ood or bl ood products stored in
fl'exi bl'e pol yvinyl "chiloride containers. GOP h~s also been found i nneo-natal
tissues after unbilical catheterization. Children whoe are given nultiple
transfusions of blood to treat .-eriousblood di seases mght, inavyear,
receive as much as 1500 ny (about 28 my/ kg) of GOP.

Hazard Assessnents:

GOP has, until rerently, been considered to be a substance of lowtoxicity by
all routes of intake. ~The recomended ti e- wei ghted average threshold [inmit
value (TLV) for the work environnent that | sadopted by the Qccupational
Safety and Heal th Administration (OSHY) is5 my/m i nair--the same as that
for certain nuisance dusts.

However, the National Cancer Institute/National Toxicol 0gy Program recently
conducted carcinogenesi s hioassay tests on DOPIDEHP. (ne strain of mouse and
one strain of rat inalifetine feeding stu-4y were fea relatively | arge amounts
of GOP (3.000 to 12,000 ppm I ndosed feod. No inhalation study was perforned.

Adraft NTP report of this study, which has been reviewed and approved with
slight changes by the NTP Peer-Review Panel of Experts, finds tﬁat DOP is
carcinogenic i n86C3F1 nice and i nF344 rats (hepatocellular carcinomas i nnice
and hepat ocel lular carcinomas and neopl astic nodules i nfenale rats).  The report
mekes no determination of risk to hum ns.
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PLrrent Considerations:

The Weationul institut~e for Occupationl 'Sefety and Health (NIOSH) has not yet
issued final revised new recommendations on the suitability of GOP for various
uses. Hlowever, on April 30. 1981, N10511 tssued for comment a draft special
report on DEHP toxicity. The draft report recommends com oil as the best
alternative from a toxicological viewpoint, for the time being, as a sub
Situto aerosol for quantitativye facepiece fitting of respirators. :inal
recommendations are osxpected within a few nonths,

The Los Alawms National Laboratory (LANL) is invastigating potential substitutes
for GOP (in quantitative fit testing) for both NRC and the Department of Energy
(DOE).  LAIL has successfully ysed di-2 (ethyihexyl) sebacate (DENS. *Octofl-S)
as a substitute test agent that sems to be of acceptably low toxicity according
to current data. The draft 110511 report also exramings the suitability of DEIS
as a substitute for GOP in generating quantitative fit trst aerosols. The report
does not rule out such use of DENS at this tine, but itindicates that nore _
toxicity tests are net~ed before NIOSH can make a more definitive recommendation

on such use of DENS.

Manufacturers of quantitative fit test equi pnent have rpcommended the use of
corn oil as an interim substitute test agent for DOP. A ,itisfactory test
aerosol can he generated fromcorn oil for maki ng the neasurenents, There mmy
be sone disadvantages, however, i nodor (described as that of french fries or
popcorn) from oxidation of the oil, po~tenll for sold growh on test chanber
exit-air filters, and housekeeping probl ems from the n"ej for more frequent and

more difficult cleaning.

Gui dance:

A forthcoming final NTP report nay find that DOPDEJLP | s aweak carcinogen in
two strains of mice and rats as indicated by feeding studies. GOP is present
i nmany products i ncommon use, and human eXposures to it are widespread.
NI'GSH and OSHA have not yet had time to fully evaluate and mske recomerdations
on the health si%nificance of exposures to and uses of GOP. Until such |nfor
mation isavailable, the follow ng interim guidsac. issuggested for |icensoes:

1. For quantitative rosrirstor fit testing, even though human exposures are
very small during these tests, |twould be prudent, at least f(, now to
di scontinue the use of GOP and to substitute an available. 'lesspotentially
hazardous test agent for these tests. Corn oil, as recomended By the test
equi pment manuf act urers, i sacceptable for this use. Licensees should check
with manufac'jrors for detailed |nstructions on the use of' corn oil and on
how to avoid or mininize potential problens with odor, mold~orowh, aid
cleaning.  01-2 (ovthylhoxyl) sebacate ("Octoil-S") may also he gsed i f
manufacturers deem it conpatible with the operation of their tvquipment.

2. For quality assiwance or In-place testing of HEPA filters, 30P may be
used where required. However, enissions of DOP from generating and test
equi pment  shoul d be control | ed by containnent and ventilation to Avoid
unnecessary exposures of personnél.  Exposures of personnel to DOF shoul d
be individually assessed and minimized by vel | -planned work practi ces.
Respiratory protective equipment should be used | f necessary.
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-several ditfeviift ao"Wcis art, ContiRuing tiv Clavi'y and_re*6(ve the questions
that & ist W10, ‘insPectAot use of DOP. Licensees viil bt further Informed
as moe definite information is developed shout DOP. suitabl* substitutes' 3r
recOMMendations on pervissible, applicatiops and use.

No Wttten rGSONSO to this informatlion notice i srequired. IfK‘ou have an
questions regarding this mtte~r, ptesse contact the' appropriate NRC Regiona

Ofice.
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M~ INFOOPATION NOTICE NO. 81-26. PURT 3: PLACEMEN OF PERSENE MM-~ITGhING
* ~DEVICES FOR ETEfdSA  mDITunw  posmR

scjitipn of Circumistances:

it! re~unt inSPectiofl at a auclear powr plant revealed a situ~qgtion in which
inapipropriate plucment of personnel monitoring devices resulted in wider
estimating the radiation dose received by the workers, in this case, the heads
and lenses of the workers',eyes were exposed to about 5CM more radiation than

was measured oiy their chest-worn film badges and Nelf-reading pocket dosimeters.
Such a nonuniform radiation field resulted during repair work in a steam generator
when the principal source of radiation, came- from overhead. Constrvative re
evaluation by the license, of the dose received by tihs* individuals revealed
that sixty-six l-ocrkers may have exceeded their 3 rem per calendar quarter
exposure [inmt specificed in 10 CFR 20.101.

On a regular basis, NRC inspectors observe other situations where sufficient
attention has not been given to the placenent ef personnel dosimeters. Many of
these involve situ~ations where significant extremity (hand) exposure occurs

and extrenity dosineter3 are not supplied i~ worker-s by the licensee. | nmny
cases, the licensee has not made the necessary surveys and/or calculations to
sdequately evaluate the need to supply extremity dosimeters to the worke.s.

I nother cases, the evaluations may havP been conducted, but no eval uation
records are available.

Discussion:;

| tisfairly standard practice to wear persornel dosimeters on the trunk, most
frequently at Ue chest or waist position. This is acceptabhl practice when
workers are exposed to relatively uniformfields of radiation. ewever, it

| s Important to evaluate all nonstandard and untisuat situations, particularly
where high dos6 ‘rates are possible, to determine if trunk-worn dosimeters are
ajppq.priatt. In the majority of the cases, the dose |init of interest I sthe
ow-, that aprliO5S to the whole body, head and trunit, active bl ood-forni ng organs,
let ses of eyes, anid jonads. Since the sam linit applies to all of these body
locations, the potential dose to each thould be considered. The objective
should be to place the dosimeter ina position where itwill neasure the hi ghest
dose to the-areas of interest.

Thtrefore, if the principal source of radiation isoverhead, the dosineter
should probably be plsced on the head. |f the principal source of radiation

i sfrom underfoot, the appropriate location for the dosimeter mght be on the
lower leg just above the ankle, since long bones oi the lower leg contain. active
blood-formtn; marrow. | f a worker Issitting on or straddling the source of
radiation, 01.e. dosiroter should O~ positioned to record the radiation dose to
tne gonads, |f the source of radiation | spredoninantly behind the wor kersh,  the
dosimeter stould be worn on the beck rather than on the front of the body. To
be explicit, the dosimeter should be wom at the location of highest entry dcs..

the other sitiaticn that occurs regularly i ssignificantly higher exposure to
taie h~nds, #frearrs.teet, or ankles. These uituations occur nost frequently
,during direct handling or manipulation of radioactive items or while worki ng



3 INBI1-26. Part 3

: Has g o

frombehind a ertial shield. 18 many olfthese cases, NRC regulations would
reguirw_wearing dosi meters to record what might he termed the %halt hody dose*
god dasiaeters, to Meord the dose to the entrmities.

ReB@d® Q0 CFR 20.M0 r?quires, that an aPEropriate ersonnel monitoring
device be worn i fan individual receives or is likely to receive adosc in a
CaIenOdar'charter in_enress of 251 of the values specified in paragraph (a)
of 10 PR 0..10:.  Thus, ,a Nwhole body I~adgt" is required if 300 mrem er
quarter is likely to be received by those portions of tate body with &[init of
1125 rem per. ‘urter. In addition, an extreifty badge is re uired if an
eGtrel tyislkeMy to receive about 4.7 rem in a quarter. Dosimetry for the
only other ITimit, “skin of whole body, fis nor~malli accommodated by the bets
capabi lity of most personnel dosineters.

Al of the discussion~s above apply to situations i nwhich the NRC regul ations
require that dosineters be worn by radiat ion workers. There are many cases

whn an enpl oyer may choose to supply dosimeters to workers above and beyond
the NRC requirements.  This may be done for administrative, information gathering,
or other purposes. | nsome speciai situations, a worker my be seen wearing
several dosineters. Such conservative safety practices are encour aged.

Some discuision of requirements for radiation surveys and evaluations may be
in-order. Becaus* 10 CFR Part 20 requires each licensee to supply personnel
40s1fiheters to workers under certain conditions, there is the companion require
asept that th |icensee make such surveys and eval uations necessary to conply
With that requirement.  For example, if significant hand exposure is likely to
occur and a lice7nset chooses not to supply extremity dosimeters, the potential
dose to the hands must have been evaluated b.- instrument, surveys, L~al cul ati ons,
or by other means to support the position that extremty nonitoring i snot
required.  Records of such surveys and eval uations must be maintained for

| nspecti on.

Gui danca:

No witten response to this notice isrequired. Licensees should review their
radiation survey and *valuation practices to ensure personnel nonioring require
nent-s are met. Special attention should be given to nonuniform radiation
fields,

| fyou require additional infornation regarding this subj ect, please contact
the appropriate NRC Rogional Office.
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if INFOWATIOs NDTICIE NO. 81-26, PART 4: PERSONEL ENTRY INTO U4ERTED CONTAINMEN

fri'oduaction:

The information providedj below deals withi personnel safety issues that are
outside the scope of the NRCIS nuclear safety requirements; as such no

action O response to this information notice is required. However, this
information notice provides useful information that will be helpful to licensees
in their efforts to maintain safe working conditions for their enpl oyees.

Description of Circumstances:

O February 24, 1981, a hoiling water react or (BV\RL_Iicensee di spat ched three
workers, wt-o were fitted with self-contained breat INg apparatus (SCBA), into
the, primary containment (drywell) with the reactor at 30% power and the drywell
fully nitrogen-inarted to approximately 31 oxygen by volume.  The purpose of
this dtywell entry was to determine the source of unidentified, primary system

leakage into the drywall.

An inerted drywall cojistitutes an atmosphere immediately dangerous to life and
heal th (10LH). Personnel safety provisicns for the February 24 entry included
verbally restricting the areas where the personnel should travel inthe contain
ment; providing two other persons with SCOVA equi pment on standby outside the
containment airlock for rescue, i f necessary; ‘and preparing for verttilatin
the containment if a problem arose.  The entry lasted 7 minutes and the plant
agea system was used occasionally to verify the status of the work arty.

on conpletion of the activity, the work party left the containment with no
reported problems.  License* management reportedly authorized the entry for
the purpose of maintaining the plant at pover, rather than shutting down,

Di scussi on:

Had an individual's air supply failed while i nthe inerted drywal |, the planned
deinerting inthe event of a problemwould not have prevented severe personnel
Injury.  Unprotected exposure to an atmosphere containing less than 6%oxygen
by volune causes spasnodic breathing, convulsive movenents, and death i nm nutes.
| natmosphere with oxygen content i nthe 8-12% by volune range, unconsciousness
can be imediate and without warnjng upon loss of air supply (SCMA failure).
Title 29, Code of Federal Reg~lations. Part 1910.34 provides certain regulatory
requirements for the safe use of respirators i ndangerous atnospheres. |t
states, inpart, "Comunications évi ~ual, voice or signal |ine) shall be main
tained between both or all individuals present...., e.g., for this situation the
working party inthe drywall and the rescue party outside the containnent
airlock. ~ Gven the |ogistics of the situation and avail abl e comuni cati ons

equi pment, the use of signal line or voice comunications was physically

i mpossible.  The |icensee ysed the plant pager system internmttently, and

thus communications ware not mmintained on acontinual basis. Di scissfon with
the licensee managenent revealed a lack of awareness of the above-, Led Title

29 requirenent.

Qher airborn*-toxic/ oxygen-doficient areas can exist at nuclear pover plants.
Some examples include unventilated tanks or voids: inertod primary cool ponents
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Such as St em genertors 3r Portions Of Primary loop Piping; areas affected by
exYgo displacement fire su~ppesion systems; confined spaces affected by
scgg/teg arine growftl, such ‘as circulating Water coolin systems; and areas
effected bx leakage Of Chlorination Systems Or accidenta mixing of caustic

e

aOW acid chemicals for makeup water treatment.

Suliatmosphericcontainments can constitute oxygen-deficient areas, to varying
dogrees, depending on the containment air pressure. At sea level for
eXample, if “the containment air pressure is 11.1 Ib/in.2. then the partial
Pressure of Oxygen is approximately 120 - of mercury; 30 CFR 11 defines

A" oxygen-deficient atmosphere as *... an atmosphere which contains an oxygen
Partial” pressure of less than 148 millimeters of mercury (19.5 percent by
volume at seal vl)

Another potential nonradiological hazard can exist for personnel making BWR
drywell entries. In some earlier designed plants, the primary safety valves
discharge directly to the drywell atmosphere.  In the event of safety valve
activation, personnel could be severely injured or killed.

Gui dance:

| OLH areas, such as an inerted BWR d-ywell, should not be entered. I nfully
Inerted areas, assuming SCBA failure, p'iysical incapacitation occurs irn
seconds and death occurs i nminutes. Ifentry into inerted areas i srequired
under certain extreme emer([;ency conditions and timely deinerting is riot
possible, then carefully planned and controlled personnel entries can be

accomplislied.

Even after purging and ventilating, a deinerted area can present a personnel
hazard.  Pockets of the Inerting gas can remain i nlocalized |owlying areas
of the spece. Before the deinerted area i sopened for unrestricted worker
access, a thorough Sanpling inspection should be performed by personnel

equi pped with SCBA

Li censees shoul d establish and mmintain a nonradiol ogical airborne hazards
control program Basic elenents of such a safety program shoul d include the

fol | ow ng:

|dentification of potential hazard areas

Quantification of the hazard potential

Procedural Controls to inplenent safe work practices comensurate
Wi th identified hazards

Worker training program

B whpe

Such a nonradi ol ogi cal hazards control program could be an extension of the
licensee’s respiratory protection program established to satisfy the requirenents
of 10 CFR 20.103. NUREG 0041. "Manual of Respiratory Protection Against Airborne
Radioactive Materials," contains a summary of the GSHA regulatlons i nthe non
radiol ogi cal airborne hazards area (Chapter 3), and provides adiscussion of the
eval uation and classification (f resEiratory hazards (Chapter 4). Another useful
reference document for |nproving worker safety | nnonradiological hazards Areas
Is the ONEW (WIOSH) Publication No, 80-106. *Criteria for a Recommended
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Standard. WAktsg ina Contfi ed SPaces, December; 1979. This document is
available for purchase from the Superintendent of bocAumets U.S. Government

Prtrwtmg Office, Washington, DC 2040.

As discussed ahove, no specific actions or reports are required. If you have
A’y questions regarding this matter, please contact the appropriate NRC Regiong]

office.
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1E MgMUSTION NOTICE NO. 81-26, PARIT 5: EVALUATION OF INSTRUMENT OtARACTERIV.,,LS
WEN USING PORTABLE RAIATION SURVEY
INSTRUMENTS

Description of Circumstances:

%WeBarnweIl, South Carolina, radioactive waste burial site recently received a
hi pment of radioactive waste that exceeded the radiation'|evels specified by
the US. Department of Transportation (DOT). The power reactor licensee
resporsib] @ for the shipment concluded that the error resulted from the use of
a portable radiation survey instrumnt in an orientation other than that for
which it was designed. ANS| N323-1978, ORadiation Protection Instrumentation
Test and Calibration,” defines geotropism as a change in instrument response
with a change in_instrument orientation as a result of gravitational effects.
ANSI N323-1978 discusses this phenomenon as well as other nonradiological and
radiological characteristics that should be considered i nthe routine
calibration and use of portable radiation survey instruments.

Strictly speaking, geotropismisthe result of gravitational forces or the
instrument. Almost “invariably, this results from the effects of gravity on
the noving parts of conver~tional neter movenents.  For exanple, if an
instrument is caliorated in an upright orientation, a change in response may

be experienced if the instrument is used on its side with the earth's gravity
assisting (or resisting) the movenent of the neter needle or other neter move
ment parts. Additional” geotropic effects can also be introduced i finstruments
are not zeroed in the orientation in which the measurement will be made.
Ceotropic effects are normally not present i nthose instruner~ts with digital
readouts, since there are no moving meter parts.

Another Instrument characteristic that is influenced by orier- ion i stermed
Mangular dependenca.*  This effect may be observed when acb: - of instrument
response is noted or when there is a change in the directior  am which the
radiation enters the detector. |t is easy to visualize this y.:ect in an
instrunent with the detector mounted internally but on one side of the
instrument case.  Thus, a measurement made with the side of the instrument

where ~ .e detector is located closest to the source may be coiisiderably higher
than if the instrument i soriented so the radiation enters from the side
farthest from the detector. Some of this effect results from the distance
(geonetry) effect and some my result fromother parts of the instrunent between
the source and the detector (shielding effect). Even greater shielding effect

i sobserved on nost instruments i f the radiation enters fromthe back. Angul ar
dependence may also be observed in Instruments with cylindrical detectors, “oithery
fonization or' GMtyp# - That is, adifferent response may be obtained when the
long axis of the detector i spointed at the sourc& than when it isoriented at
right angles to the source.

Gui dance,

Improper orientation of radiation survey instruments during calibration or
use can cause errors I nradiatfon measurements. Al NRC |icensees shoul d
verify that personnel calibrating or usi ng radiation survey instruments are
a'are of this phenomenon and that controls are established to onsur,. ths
instruments are properly oriented during calibration and use.
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NO WVitt". MeS-Os . to this information notice is required. If you require
Mkttftaeslinformation regarding this matter, contact the apprapriate NRC
Wegwwl  Office.

Att~gmhwnt: _ _
Recenty Issued |E Information Notices
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RECENTLY ISSUED
| EINFOUWTION NOTICES

, Infointton Dt e of
Not 1 ce No. SubJect | ssue | ssued t o
81-.z5 OPen. Equal i zing Val ve 8/21/81 All power reactor
of Differential Pressure facilities w4™ an
Transmitter Causes Reactor DL or CP

Scram and Loss of Redui dant
Safety Signals.

81-24 Auxiliary Feed Pump 8/5/81 Al 1 power reactor

Turbine Bearing Failures facilities with an
DL or CP

81-23 Fuel Assembly Damaged 8/4/8 1 AllL power reactor
due to |nproper Positioning facilities with an
of Handling Equi pnent oL or CP

8 -22 Section 235 and 236 7/31/81 All power research
Amendments to the reactor, fuel
Atomic Energy Act fabrication an~d
of 1954 reproceising, and

spent fuel storage
liceasecs and

Applicants
81-21 Potential Loss of Direct 7/21/81
Access to Ultimate Heat Sink 'fo\alcli io%/\{eers ”Vaﬂcﬁogn
QL or CP
81-20 Test Failures of Electrical  7/13/81 All power reactor
Penetration Assemblies facilities with an
OL or CP
81-19 Lost Parts in Primary 7161181 All*power reactor
Coolant System facilities with an
a or CP
81-18 Exrecssive Radiation 6/23/81 Specified |icensees
Exposures to the Fingers of hol di ng byproduct
Three Individuals |ncurred liccnses

During Ceaning and W pe
Testing of Radioactive
S~aled Sources at a Sealed
Source Manufact uring
Facility

&L ai~iia-i-g-Licenses
CP s Construction Permits



Distribution for YE Information Notice No. 81-26

August 28, 1981
Ad~'elses

-l. Alan"m Power Compan
Attft: R. P. McDonal
Vice Prosidnt-liaeclear Generation
Post Office Box 2641
Birmingham, AL 31291

2. Allied-.General Nuclear Services

Attn:  J. A. Suckham
Acting Preside#,t
~C. Box 847

Barnwelll, SC -Z9C12

Babcock and Wilcox Conpany
ATIN:  T. C' Engelder, Director

P. 0. BoyNGhRErg Research Center509
Lynchburg, VA 24505

4. Babcock and Wilcox Company
ATIN:  T. C. Engelier. Director
Lyiochburg Research Center
P. 0. Box 1260
Lvrchburg, VA 245%5

S.  Babcock and Wilcox Conpany
ATIN:  R. A. Alto, Manager
Virginia Operations,
and Manufact uring Divi si on
Conmercial Nucl ear Fuel Plant
Post Office Box 1260
Lynchbuarg, VA 24505

~010

Babcock and Wilcox Conpany

ATTN: J. P. Eckert. Vice President
Naval Nucl ear F-uel Division

Post Office Box 785.

Lynchburg, VA 24505

Carolina tower arnd Light Company
Attn:  J. A. Jonyes
Executive Vice President
and Chief Operating Officer
411 'Fayetteville Street
Raleigh, KC 27602

(INFORMATION)

In Reference To
-50-348 Farley Unit 1

-50-364 Farley Unit I

50-332

- 50-13

70-824

- 010

Nucl ear Materials

-70-27

030- 325 Brunswick Unit |
50- 324 Brunswick Unit 2
-50-400 Harris Unit 1
'50-401 Harris Unit 2
.50-402 Harris Unit 3
'50-4f" Harris Unit 4
*50 261 Robinson Unnit 2
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8. uke Power Company

-10.

22.

13.

- 14,

Attn:

1. C.Di1, Vice President
Design Eagineering

P. 0. Box 33189
Charlotte, NC 2842

Duke Power Conpany

Attn:

W.0. Parker. Jr.

Vice President oSt eam Production

P.0.,Box 2178
Charlotte, NC 28242

Florida ' Power and titght. Company

AtOn:

ftRE. Ukwig,- Vice President

Advanced~ Systems ~'n'd Technology
P. 0. Box 529100

Miami-

FL 33152

f1.0'ida Power Corporation,

Attni:

J. A. Hancock,, Assistant
Vice President

P. 0. Box 14042, Nell Stop C-4
St. Petersburg. FL. 337-33

General El~ctric Company'
ATIN; J. A.-Long, General Manager

Wilmington Manufactur ing De: jart nent,

Post Office Box 7s0
Wilmington, NC -28402

Georgia Institute of Tachmology

ATTN:

L. E. Weavedr, Director
School of Nuclear Engineering

225 North Aveno*
Atlanta, CA 30332

CGeorgi o Power Conpany
Attc~,J.H. Mille]r, Jr.

Executive Vic# President

270 Peachtree Street, N.W
Atlanta, GA 30303

(1 NFOFaMATzON)

In Reference To

*50-491 Cherokee Unit 1
'50-492 Cher okee Unit 2
-50-493 Chervkee Unit 3
*50-488Perkins Unit 1
' 50-489 Perkins Unit 2
10-490 Perkins Unit 3

150-369 McGuire Unit |
*50-370 McGuire Unit 2
'50-269 Oconee Unit 1
100-270 Oconee Unit 2
-50-287 Oconee Unit 3
500-413 Catawba Unit 1
-50-414 Catawba Unit 2

*50-335St. Lucia Unit- |
*,0-399st. Lucia Unit 2
U0-250 Turkey Point Unit 3
-50-251 Turkey Paint Unit 4

150-302 Crystil River UWit 3

.710-1113

-50-160
*50-276

'50-321 Hatch unilt 1
'50-366 Hatch Unit 2
90-424 vogle it 1
-50-425 \jo~t1 0 Unit 2
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In Reference To

15. wtitiitt~€. ot Nuclear Power Operati
Atts:  K.W.Pack.
Ukakslde COWplez

Atlanta. GA 30339

Ay "ehisstatt Universit '50. )
ATTN 0.0 JqTesy y 50-538 (AGN-201)
-tenter for Nw4ueav- Studies
Memhis. TN 38152

A7 *sisslsippi  Power and Light Conpanjy, 500-416 Gtand Qulf Unit | Attn:

N\ e proas '50-417 Grand Gulf Unit 2
Vice President of producion 20417 Grand Gu

Post Office Box 1640'
Jackson, M5 39205

18. North Carolina Sta- t thiversity *50- 297
ATTN: T.,S. EIIeTan% Heacil
Dopartment of Nuclear Engimi pyi
Raleigh, K 27607 Poring

"19. Nuclear Fuel Services, Inc. 70- 143
ATTN:  W.C. Kanwe, Jr. '
‘General Knifagiar
Erwin. TO 37650

20. Offs"c  Power Systems 52437 FNP 1-8
S AlTM;. _A. R.Collier, President
P.0". Box 6000
Jacksonville, FL 32211
#21.  -South Csrolina Eltctrfc~and Gas Conpny -50-395 Suer Unit 1

ATIN.  T. C. Nichols, Jr., Vice Prggident
Power Production and System
erati onis
P- 0. Bat 764
Colualbis, SC ?W214

- U.  Southern COVWPaAY Servvlct, Inc.
Attn; 0. Saturn, manager
Nuclear Safety 4Liciensing

P. 0. g0% 9625
birminghas. AL. 35720



30.

33.
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In Re!?Mence T2

MM “tate uni versty
ATTIO; T. F. Pa,*inson. fitrector

Waclev Labmrtory
Bl acksbgrg, VA 24060

W Stinghouse Electric Corporation,
ATIN: N. DAaor  Manager

Col umbi a Plant Nucxlear Fiel Divi -ton
Draveer R

Columia, SC 29205

West Virginia University
Cd lege of Engineering.
ATTIN: " 4eactor Director
Nroa~ntown, WV 26505

50-129 (AGN-211)

ED$, Nuclear. Inc.

ATTN:  E. N Vardtwry

330 Technology Parit/Atlanta
forcra~s, GA 30092

U, S. Nuclear, Inc..

NRC Liansoe Noa SoN 11L5
P. 0. Bui 680

Oak MOPy, Tomaes** 37800



