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:1Morton and Potter
10421 MASTS iTAIRAC

POTOMAC, MARYLAND zgeS

HENRY W. MORTON
10421 MASTU TERRACE
POTOMAC, MARYLAND 40854

.01. 983-3•6.

THOMAS S. ron
4231 JEW!?) SOWE, 1wit
WASNiP41N, D.C. 2WOt

302-.363,4721

5/l7/8

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

Dear Mri Ransohoff:

Enclosed is a report describing 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,

Thomas E. Potter

t ,-. .«Kw.<Žs~~4~'½Ž~i~ '
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VLURTI.ON OF• THE NPI HoT CELL VENTILATION SYSTEM

9A

Thomas E. Potter

Morton and Potter
10421 Masters Terrace

Potomac, MD 20854

5/17/89

INTRODUCTION

This.report i• it, ruspons to condition 13. C. 6 of the NPIO

license issueo by the State of Maryland for cobalt operations.
That conditior', require- a comprehensive evaluation of the hot

cell ventilation systeMi This evaluation focuses on three

aspects of the system•--general designi effluent monitoring, and
impacts from accidents.

Ir, summamry, the neneral design is considered to be

adequate. The effluent monitoring has been sUfficient. to shoW

that releases have beer, low and is being improved to permit

quantification with, greater confidence. Finally, the impacts
from accidents are shown to be small.

G1NERAL DESIGN

The NPI hot cell ventilation system discharges all of the I
air drawn intr-, the hot cell and essentially all of the air drawn
into the pool ar0a. . The system is equipped with two primary
HEPA filtors in parallel (one normally in use, the other usec
during change of the first) followed by a secondary HEPA filter.

A roughing filter. located in the hot cell minimizes the rate of
particle loaoirtg crý the orimary HEP'A filter. The primary HEPA
filter presently inr use has- been in service for approximately 17
months. The curren-t ornssure difference across the primary

filter, about 0.5 inches Of water, is within the range of

expected vAiues for existing flow conditionsi

th- hot cedl ventiiiatioht system draws approximately 800
SC•, Las deteri ined by recent. NPI ergineeriig mea•i-rements on
May 3S (memo frrn F. Schwoý'rer dated 5/16/89, copy attached).
This provides a linear flow rate of approximately 40 lforn across
the open cell door. "his flow rate-sho-uld be adequate to
prevent significant. releases of airborne materials from the cell
c:ur,-ing operations, witi encaosulatec cobalt, since contamination
levels in, the cell are low in the relativi sense arid ooeratimn,,s
with enicausulate, cobalt are not likeiy to add ccontan.riar ior 47:;.

the" cell. The -flow r•ate milav be adecuate ,f•zr -neration with
ur~rcasuatc cdl~as. well±, but daamn~ancdr~inc... •Qm <"' Ast#tst j.. a t e t c t ,4C. 4w at.
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operati,:,rs with encapsula.td cobalt should be used in m-aking

that detertinat i•r,

The large-ar-ea docr, friom the courtyard to the hot cell

access room is required to move equipment in and out. If this

door is open when the cell door is open, it is possible (howeve.t

unlikely) that transient pressure drops caused by wind flow

patterns eould cause a baekdraft of contaminated air from theI

cell. This carn and shoujld be prevented by keeping the cell door
closed when the larg6 area door is open.

EFFLUtNT• MON I TOR, INS.

Procedures ar:j practices for effluent air wonitorir, g have

been reviewed. The previo.us practice of using a low-efficiency

full vrc'ss-section filter to collect contamination in effluent

air is u-nusual and may or may not be adequate. But the low

contarninatior, levels or,.the filter are reasonable indication

that raelease quantities through this pathway have been small 4

The fact that corntamirnation levels are low on the roof and on

Walls neari the downward directed discharge Point is strong

evidence that relvasps have been low.

I have recommenoed and PI has purchased a cortinuots

samoler that will draw secondary H5PA effluent air from. the

exhaust duct through a high-efficiency (glass fiber or

equivalent) filter paper at an appropriate velocity for

representative samoling (ie., isokinetic flow) and at an
appropriate f-16w rate for detecting a few percenrt of MPG for A

24-hour sampling period. All components are on hand except for

tme sampling t6ube, which will be fabricated by NPl. NPI

engineering has coro:,Ieted a velocity profile measurement acrossL

the cross-sectico, of the duct at the most appropriate sampling

location (memo ,:from F. Schwoerer dated 5/i6/89). Although the

system installation i!: nearly complete, the system may not be

operational. prior tc* operat ions -with encapsulated cobalt. If

rnot, an interim alternate method using a BSta!ex high-volume,

Sarmpler fcr ctrt n'acucs sampling at the duct discharge point

would be acceotatI. Samples from the perrmanent system should

be collectec apProXimately daily when hot cell operations are

being performed, arid weekly otherwise.

ACCIDENT ANALYSIS

The inventorý-.y cof cobalt-60 on the filters can be estimated

from raw iaticr, measurements .in .the fan roarni If one assumes

that the increase in radiation levels at the fan room door since

the last filter Chanuel about 18 mr per hour at a point about

tern feet from thie primary filter, represents material deposited

on the new filter-, the primary filter inventory is about 0.2

Cu.ries. .Pad is i,.r :easuremer,ts at ortact , the O-rirary and

secondary fi iters are about P R/hr and 0. a R/hr respecý ivelyt t

but the seconc ary fiter is only aoout ore tnet•,r from t.ne ..

prtMmar$ fiiMIS nls eans th it a llJ- ntk t '-_1
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mea5.ured at the se or ndary filter could be fr-om material or, o'
ne ar the primary filter. Therefote, the inventory on the
secondary filter is nfo mdre than, and certainly much less thann
0. 02 Curies.,

The most plausible mechanism for release of a part of the4
inventory woulvd be mechanical damage or fire damage. Neither is
likely. because the filters are isolated in a separate rcorn. Put
the consequence of the hypothetical release of a substantial
part of the Inventory held in the filters can be readily
estimated. In a real accidenrt involving the filters, it is
likely that only a small fraction of the inventory would be
released. Furthermore, it is likely that a release would occu4r
durking average atmospheric dispersion conditions. For purposes
of a bounding analysis, ho-•wever, it,.-is assurmed that the entire
estimated filter inventory of 0.2 Curies is released. It is
further assumed that release occurs in poor dispersion
conditions, stable atmospheric conditions and a wind speed of a
meters per secornd. Given these conditions, and given initial
dilution in the wake of the buildina, the risk-we;ighted
committed inhalation lung dose (ICRP 30) at the receptor point,
would be 4Žr millirem. Inhalation doses to other organs would be-
lower. For comparison, the annual dose limit in the propo.ed
revision to 10 CFR Part 20 is 100 millirem for a member of the
public. Radiation levels one meter above a smooth, flat plane 9
at the receptor location would be about 0.2 mR/hour, low enough
to preclude the need for immediate emergency response., the
details of these calculations are shown in Table 1.

Results fr,:m the effluent air sampling program will give
information Useful in determining the effectiveness of the
treatment system as a whole. A technique for periodic
determination of filter inventory by radiation survey of the
filters may be workable and useful in providing sensitive
indication of the performance of the primary filt•r and the
isotope inve~ntories of both filters. This will be examined in
the future.

I-
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TABLE 1

CALCULATION OF DOSE FROM RELEASE OF COBALT-60

1.0 INPUT VARIABLES

Pasquil3 stability class
Q, quantity assumed to be releasedV Ci
x, downwind distance to receptor, meters
vdep, deposition velowity, meters per second (Ref. I)
ul wind speed rneteprs/sec
sigz, vertical dispersion parameter, meters (Ref. 2, p. 103)
sigy, horizontal dispersion parameter, meters (Ref. 2, p. 104)
A, cross-sectional area of building, square Meters
c1 area constant, (Ref. 3, p. 302)
-IDF, ICRP 30 risk-weighted inhalation dose factor

for lung, mrerni per pCi (Ref. 4)
GDF, groutyd dose factor, mrem/hr per pCi/square meter

(Ref. 5, Table E-6)
BRI breathing rate, cubic meters per year (Reof. 5, Table E-5)

2 .0 CALCULATED VARIABLES

F
04 2

100
0.61

2

2.4
4

e00
0.5

1. SE-04

1. 7E-0&

8080

X/0,
DIN,
DGR,

dispersion parameter value, see/cubic met•ers
SO-year comwitted inhalation dose, milliram
penetrating radiation dose rate one meter above material
deposited on sm.footh plane, millirem/hour

300. Calculation of X/I

Fromr Ref. 3, equ-ation 7.38:,

X/Q - MAXIMUM OF i/(Cpi*sigz*sigytc*Ahru) OR 1/(3*Pi*sigz*sigy*u)

X/Q • 5. SE-03 sec/ciabie Meter

I

I

f4
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TAV"L, 1 (CONr'D)

CALCULATION OF DbOSEFROM RELEASE OF COBALT-60

4.0 Calculation of VIN

DIN = 0 . X10 * BR * IDF * 3 17E'.0B I 1.0EiZ

yv/inc! pCi/Ct

DIN 42 rtilliremr

5.0 Caldulation of DGR

D3GR = 0 4 X/i * Vdep * GDF * i,0E12

DGR - 0.19 millirem/hour
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IlENORANDUM

DATE May 16, 1989

To: J. W. Corun .W,. J. Costley"
:T(:-E. Patter

T, A. Ransohoff

FROM: F. Schwberer

SUBJ: HOT QELL EXHUST SYSTEM-MESRDLOAT

This is a report oft measurements made on May 3,.1989 of the air flow velocity
distribution in the discharge duct of the Hot Cell ExhaUst System.

The measurement location was: outside the wail between the fan rtOo and the roof
ot the hot cell, as shown in Attachment #1..

The eq0iOment used consisted, of:

- A Dwyer dual-range dial manometer, which reads directly 500-2800 ft per
minute air velocity,

A Dwyer pitot probe (i60--18), of 18" length and 5/16" diameter,

- Portable acceassry kit. and

Simple ptotractdr end simple i2" scal e.

The atr velocity was measured at 25 points in the plane measurement. The
location& of the 25 points are shown in Attachment #2. "For each point, the
necessary depth end angle of probe insertion, to place the active end of the
probe at the point location, were precalculated.. Holes were drilled into each
side of the duct, as shown in Attachment #1. The probe was then positioned,
using the protractor and scale, supplemented by a scale marked on the probe,- to
conform to the positions shown in Attachment #2.

Air velocities, which were relatively stable with tiAs, waer read directly off
the sanometer and tabulated in Attachment #3,

The velocity data were then plotted and averaged, as shown in Attachment #4.

<'P..< (stkl tk •'
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