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5/17/§§

Mr. Jackson Ransolicoff
Neutron Products, Inc.
Dickerson, MD 20842

Déar Mr. Rarisohoff:

Enclosed is a report descrxblng my evaluation of the NPI
_ hot cell ventilations system: This report is intended to
‘respond to condition 13.C.6 of your license issued by the State
of Maryland. Please call if you have any questions. : -

Sincerely,

Shoner & £5..

Thomas E. Potter
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[ FROM ERDIOLOGICAL HEARLTH ‘ F

EVALUATION GF THE NPT HOY CELL VENTILATION BYSTEM

{ /it

Thomas E. Potter

Morton and'ﬂotter
10421 Masters Terrace
Potomac; MD 20854

5/17/8%

INTRODUCT ION

‘ This. repsrt is irn respénse to condition 13.C.6 of the NPI
license issued By the State of Maryland for cobalt aperations.
That conditinn reqguireéd a comprehensive evaluation of the kot
cell ventilationw systens. This evaluatior focuses on three
"aspects of the system——geraral design; effluent man;tnring, arnd

"impacts from aQdeants.

Irvi sdimary, the reneral das;gn is congidered to be
.adeqiate. The efflient monitoring has beer suffidient to show
that releases Have beeri low and ig being improved to permit
guantificaticon with greater confidence. Firally; the impacts
from accidénts are shown ta be small. :

- GENERAL DESIGN

The NFI Kot cell ventilation system discharges all of the
air drawrn intes the het cell and essentially all of the air drawn
irte the pool areéa. . The system is equipped with two primary
HERA filters iv parallel (one mormally in use, the other used
during change of the first) followed by a secondary HEPA filter.
A roughing fiiter leocated in the hot cell minimizes the rate of
particle loaging ov the primary HEPA filter. The primary HEFA
filter presently in uée has been in service for approximately 17
moriths. The currert aressure difference acress the primary
filter, about @.5 inches oF water; is withiri the range uf
expected vaiues for existing flow Sonditisns.

Thie FHeot ceil ventilation systen craws approaximately 8@@
SCFM, as determined by recent NFPI ergineering measidrements on
May 3’(mémn from F. Sehwperer dated S5/16/83, copy attached).
This provicdes a livear fFlow rate of apnrnx1mately 4@ 1Tfom across
the cpen cell doors  This fiow vate sheould be ‘adequate teo
pravent Elgﬁlflcaﬂt releasgs of airborne materials from the cell
guring ocperaticons with encapsulatec cobait, since contamination
levels iv the ceill are 10w in the relative ganse and oogrations
Wwith ercapsulates cooait are not likely tm add cemtamination $o
the cell. 7Tne fiow rate may be adeduate for ocneration wiih

iBrcapsuiatec oonait as weil, but data

el
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operat ions wWith ericagsulated cobalt should be used in figKing
that determivatidari.

. The large=area dooctt from the courtyard to the hot cell
access roéom is reguired to move equipment ivi and out., If this .
door is oper whern the cell deor is copen, it is possible (however
AnliREIY) that tra nsient pressure drops caused by wind flow
patterns could cause a backdraft of cernt aminated air from the
cell. This can and should be preverted by keeping the cell door
Closed wheri the largd area door is open,

EﬁﬁLUEN?’MDNf?ﬂﬁING;

procedures ang practzces for effluent air menitcring Have
beeh reviewsed. The prévicus practice of using a low-efficiercy
full croes-secticn filter to collect contaminatiorn in effluent
air is urnusual akd may er may not be adegquate, But the low
cemtamination levels orvi .the filter are reascrable indication
‘that release guantities through this pathway Have been small.
The faet that cenmtamination levels are low of the reof and on
wWalls nedr the dowrward directed discharpe peint 18 strowg
evidewce that releases have been low,

1 have recampented and NF T has purchased & Cﬂﬂtlﬂuuus
sampler that will draw smcnnoary HEPAR effluernt. aiv from tHe
exhaust duect thraough-a high-efficiency (glass fiber or
equivalert) filter paper at an appropriate velocity for
repregentative sampling (ie., isokinetic flow) and at an
appropriate fldw +ate for detecting a few percent of MPC for a
S4—hour sampling peridd. All components are of hand except for
tre sampling tube, which will be fabricated by NPI. NPI
erngineerivg has completed a velesecity profile measurement across
the crossssecticory of the duet at the most appropriate sampling
locaticn (mems fran F. Schwoerer dated S5/16/89), Although the
. system installiatiod i€ nearly complete, the system may rot be
operational prics o dperations with emcapsulated cobalt. If
not, an interim altevnate method using a Stanlex high-volume
sampler foir cortinuciys sampling at the duct discharge paint
‘would bde accentable. Samples from the permanent system ﬂhnuld
be collecteg apordximately daily when hot celdl ﬁparatlﬁna are
being performed, and weekly otherwisae.

ACCIDENT ANALYSIS

The inverntiry of cobalt=56@ on the filters car beé estimated
from ragiatiom measurements .in the fan rooon I1f ore assumes
that tne increase in radiation levels at the faw room door since
the last filter charge; about 18 mr per howr at a point about
ten feet from the grimary filter, reoreserts material deposited
on the rnew fFiiter, the primary filter inverntory is about 4.2
Curies. Radiatior rneasurements at cnﬁtac+ on the grimary ard
secondary filters are about 2 R/hr ang @.2 R/hn respncv1VEsy,
Dut the secongary Fil tew is ﬁn’y aoout oane neter from tae
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fleasiired at the secordary filter could bé friom materidl o G

Fear the primary filter: Therefdare, the ihyeht&ry on the ‘
secoridary filter ig no maré thany and certainly much less than;
2,02 Curies; :

The most plausible mechanism for release of a part of the
inventory wouwld be mechanical damage or fire damage. Neither is
likely. because the filters are isclated in a separate room. But
the conseqguence of the hypothetical release of a substantial:
part of the inventory teld in the filters can be readily
estimated. 1In a real accident involving the filters,. it is
likely that only a small fraction of the inventory would be
released. Furthernore, it is likely that & release would ccour
during average atmospheric dispersion conditions.,  For purposes
of a bounding analysis, however, it.is agsumed that the entire
estimated filter inventory of 2.2 Curies is released. It is
further assumed that reldease occurs in poor dispersion .
coriditions, stable atncospheric conditions arnd a wind speéed of & -

meters per seconds Given these conditionsy; and given initial
dilution irn the wake of the building, the risk-weighted
committed inhalation lung dose (ICRR 3Q) at the receptor point,

would be 42 millirem: Inhalation doses to other organs would be -
lower. For comparison, the anrual dose limit in the proposed
revisieri to 1@ CFR Part 29 is 10@& millirem for a member of tha
public. Radiatior léevels one meter above a smooth, flat plans
at the receptor location would be about Q.8 wR/hour; low enough
to preclude the read for immediate emergency response. The
daetails of these calcdulations are shown in Table 1,

Results from the effluent air sampling program will give
informaticn ugeful in determining the effectiveness of the
treatmant system as a whole., A technique for perindic
determination of filter inventory by radiation survey of the
filters may be workable and useful in providing sensitive
indicaticn &4f the gerfoarmance of the primary filter and the

isotope irverntdries of beth filtera: This will be examingd iv
the future. ‘
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TABLE 1

CALCULATION OF DOSE FROM RELEASE OF CORALT-60

1.@ INPUT VARIAKLES

Pasquill stability class
Gy, guantity assumed to be released, C
" Ky downwing digtance to réceptear, met-vs
vdep, deposition velogity; meters per second (ReF. 1)
Wy wirid speed, meters/sec
sigezy; vertical dispersion parameter, maters (Ref., 2, p: 103)
sigyy horizontal dispersicon parameter,; metevrs (Ref, 2, p. 104)
A, cross=sectional area of building, square neters :
oy area gconstant; (Ref. 3, p. 302) ‘
-IDFy; ICRP 32 risk-weighted inhalatiown dose& factowr
for lung; mrenm per pCi (Ref, #)
 GDF, ground dase facter, mrem/hr ger pCi/square migh e
(Ref. 5, Table E-=6)
BRy breathirng rate, cubic maters per year (Ref. 5, Table E-5)

2.@ CALCULATED VARIABLES

X/Gy dispersion parameter value, sec/cubi: metéraj
DIN, S@-year cdommitted inhalatiok dese, millirem

" DGR, penetratirg radiation dose rate ohe meter above mater:al,

depnszted on spiciat A plane. millivem/hour
3,8 Caleulation of X/8° o .

From Ref. 3, eguation 7.3@:

cev
2.5

1.3E-04

1. 7TE-88

aoee

X/Q = MAXIMUM OF 1/((ﬁi*§igz*5igy+cﬁﬂi*u) oRr 1/(3#p1*sigz*sigy*u)-

X8 « B.5E=03 sec/cubit metdr




4. @

DIN =

DIN
5.0

DGR

DGR

Productiﬁn. DDE/TIC 27621, 13984.

.. Slade, D. (ed.), Meteorolaogy and Qtomxc Enevgy,.TIﬁaE4190,
1868: _
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TABLE. 1 (CONTY D)

CALGULATION OF DOSE FROM RELEASE OF COBALT=60

Calculation of DIN

0 A X/0 # BR % [DF # 3.176-08 # 1 QELZ
yr/sae PC:/Ci
=t 42 @willivem
Calculation of DGR

= @ % X/Q # vdep * GDF # 1.@E1Z
§Ci/Ci

= .19 willirem/Hour

REFERENCES
NGR?, Rad;olﬁgicai AEsassmnent ; Predicting the Transport,
Bivaccumulatidar and Uptakm by Man of Radiornuclides
Released ta the Erivirdrment, NCRP 75, 1984. ‘

Randersn#; D. (ed.); Atmospheric Séiende ard ﬁnwer
ICRP, Limits for Intakes of Rad1ﬁnuc11ﬂes by Workers, ICRP
ﬁublxcatzﬂn 3@, Supplement to Fart 1, 1978.

USNRC; Redulatory Guidé 1.129; Rav. |
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MEMORANDUM

DATE: Hey 16, 1989

TO: J. W. Corun
Wi J: Costley

“7,"E, Potter
J+ Ai RansohGff

FROMY F;_Séhudérer

et ik R . o et _—n-—_—_-.‘..---...-‘..-———_-.w-——

SUBJ: HOT_CELL_EXHAUST. SYSTEH = MEASURED E&UVR&TE

This is & report of measuremants made on Mey 3, 198% of the alr flov velocity
distributien in the digécharge duct of the Hot Cell Exhaquat Systen.

The measurerent location wds: outside the wall between the fan room dand tha roof
of the hot cell, a& shown in Attachment #1.

The equiphent used censisted of:

- A Dwyer dual-range dial manowaeter, which reads directly 500-2800 ft per
" minute air valocxty,

= A Pwyer pitst prcbe (160« 18), of 18" longth and 5/18* dianater,
= Portsbla accessory kit, &nd
- Sisple protractér and simple 12" scale,

The air velocity was messured st 25 points in the plane measurement. The
jocationa of the 25 pointa are ghown in Attachment #2, For each point, the
necessary depth and angle of probe ingertion, to place the active end of the

_ probe at the point location, were precelculated. Holes were drilled inte esch
side of the duct, as shown in Attachment #i. The probe was then positioned,
_using the protractor and acale, supplesented by a scale marked on the probe, to
conform to the positions shown in Attachment #2. -

Alr velocities. which ware ralatively stable with time, weré read directly cff
"the ssnometer and tabulated in Attachmant #3.

‘The velocity dats were then plotted and averaged, &= shown in Attachsent #4.
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