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ABB! /IATIONS, ACRONYMS, INITIALISMS

atm atmosphere

cc cubic centimeter

cfm cubic feet per minute

°C degrees centigra

°F degrees fahrenheit

°K degrees Kelvin

ft feet

g gram(s)

in. w.g. inches .er gauge (pressure)
K ' ousar

1b pound (force)

pin. micron

min. minute

mph miles per hour

psi pounds per square ch

psig pounds per square inch gauge
rpm revolutions per minute

scfm standard cubic feet per minute
sec. seconds
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4, .7 Bounding ( ;e HEPA Filter ose Rate Loading

Filter loading simulations were performed whic targeted the four
radionuclide species mentioned earlier in Section 4.1.4 (see Appendix I).
Three cases were examined that considered the highest, lowest, and an average
level of each of these radionuclides. A series of six runs was performed with
variations of flow rate (350, 850, and 1550 scfm), operation time (5, 2.2, 1,
.63, .35, .24 hi rs), and "direct shot" percentage (0 and 6.35%). The results
are summarized Apper x I. For the cases examined, the exposure rates for
gamma emitters ranged from 700 to 38,556 mR/h, and the rates for beta emitters
rar d from 167 o 21,600 mR/h.

4.1.8 Transient Case Air-Space Simulations on Solid Aerosol

A computer-assisted aerosol depos ion model was developed that took
into account the transient nature of the drilling process in the tank.
Results from th- transient model are intended to assist in the desi. of the
modular exhauster. The model gives a more realistic view of the amounts of
aerosol that can be expected to exit the exhaust riser during *illing
operations. Documentation on the formulation and validation of the transient
case model is located in Appendix F. The simulation can be ri for both the
solid and liquid aerosol cases; this section covers the aspects of the solid
aerosol runs.

Five parameters are varied to determine the case of maxim dust flow up
the exhaust riser for the transient case. The weight percent particle
distribution will remain con¢ int. The following parameters were varied
during the various runs:

1) The total gas flow rate into the exhauster (scfm).

2) The solid aerosol generation rate due to drilling (g/min.).
3) The time to drill one 19-in. segment (min.).

4) The number of 19-in. segments drilled (#).

5) The tank air-space volume (ft3).

6) The amount of solid aerosol (wt%) that bypasses the normal tank
particle deposition -ocess and 3 shot directly up the exhaust
riser.

For each tank size, 100 cases were set up with different in-leakage,
penetration rate, and waste height values. Explanation and details of the
ranges for each of these parameters can be found as pendix C-9. For these
300 cases, it is assumed that item #6, bypass fraction, is zero. After a
review of some initial runs, it was deemed necessary to expand the parameters
for more detailed results in the critical areas. A penetration rate of
0.5 in./min. was added, and the in-leakage value of 700 cfm was replaced with
500 cfm and 1000 cfm. These changes were made because the rotary mode system
is more likely to operate in these ranges. Also, all waste heights were made
multiples of 19 in., to facilitate data entry into the computer mode

13
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Attachment #3
Pacific N« :hwest Laboratory Reduce Data

B-14










WHC- )-WM-ES-225 REV. O

Attachment #4
Plutonium F i: ing Plant Laboratory Reduced ita

B-17










| SIGN CALCULATION

(1) Drawing (2) Doc. No. Sh-WM-E5-225 (3) Page __ | of |
(4) Building (5) Rev. O (6) Job No.

(7) Subject_A)Troqen  Efow  Speci frcoTion

(8) Originator K. A.d’ Grese /&; d.&&l& Date __3//6/22

(9) Checker _M, ¢ . PRATHE; . 2 ladre—— Date __@/1n /42

(10) DeTermine The Mo.s(" o aomawal of /\);Ty-o}m asS Flowrale
ThaT o modulor~ ethamster sysTewn wi ‘have "' To precess .

V&fﬁ?‘t E;V\-g S;, sTewm

~ The aclt\tl df The U%ofl&/% SysTem wil seT rhe
lowmitT or VThe. rma wmun Al Fowrala .

- (WesTin fowse  Hanforel Covnpan lot«rc}za&( . WS e
# 24 A3 (synq, ) Spedfys 7he capaal BF Tie
VG\IOQP;L}M; 5‘75'&-\#\ &S .

Mmu it ACJLu.éif' vtl.Tv-d?(,V\ ;wo\ﬂ-\

O —> 60 CFEM  (Cubie FeeT per
) mmuu'e,)
ot o —> /2o PS’i

ol 3% - 7%

The [N;je)T Ca{a;\g C.ondr;ﬂo;o /S n;Trojm Eha a7
) cFmJ ;opS:;) 35°F.

Coloalale  Mala— F/ ) = moflmurs

Pu= e
" = EP-% - (/u;rm.? P”’ﬁx 60_‘_%_‘::9
J

(r0-23 ﬁ;ﬁ,ﬁ’f')(%o ~35) °R

= /.52 /6~mn(c>/M -

. QgT{g |-Pa !QA &(T.- 9 9;/\ Lo

SO cFm o Fo psi ol 3FOF, 75 vw aT 747 psia £70°F

n = (ToweN(se) = <99 b-mel/ ~ fwuly
(/013 (oo T3. :
Vo= NET = J Mlnn)!‘f‘nt‘?d - 330 ¢ Em
» LY - .
c.l-|

30-6400-0€7 1 12137




































































































:SIGN CALCULATION

" Doc. No. SD-WM-€5°225 (3) Page 2 of 2.

(1) Drawing
Rev. O (6) Job No.

(4) Building _
(7) Subject lkﬂcm!ao Tod o & Ry~ (g DSt Cram Cxhaner e T8 woele Su-r{au._Q
(8) Originator K. A GCisse /45 ‘t 200 Lo Date 3'//9/0‘

(9) Checker ‘{ o PLATHEE ATt Date__ 4/ fz—

(10) —e;c.\qf.én af pow-b A ‘)‘/mou.J_A he canTer aF The o/ome 1'5.
A .- (‘FNV"\ calculaDions w

rbonl 1 P /9.2~ .0ley+
e % C-3) L S
AT - 4 -

-®v %z, gs IY.62 W hich /.swr-Lc. centor . AeL}Ar M. TLc

_Tonk dowme obove. sloll Y‘\vh o

-~

“ FIT ,QomT A | ‘ | _
- G xm 32 S, 9= 3 1, whith B Th hoght (349 €y T

paitnT A (Léove, The rim of 7he Ta~k.. . ...

(e ’-)»’_,*_;_-_;_-_;.;_*.;_

4 AT 'om'v\\f' G

: langrh of -Se},\@r H =
= (3.s*r 9")
= 3o

Cor x= 3228, 2 3.47 feer abwa Thak Fimo

# AT __gaiar C

z.) '[r.

g = (32s"+7
N = 33.25 Fw- )
Coe %= 33_2'5:) }: T 31 Fear QLOVQ ‘Lelj J‘lk.

[Q_;q,“tk of Se

ﬂ:‘So\.M"rAQ, wm«r cage conokuod - drd .a;)anL
ex/w.\«fﬁnj Sust s e

- Dniy | oF Poivcr L _ -
"“_“'" C*K;mm‘!‘ om' (&omT‘ C ST s
(’.8‘.'2-"

8D-6400-060 1 (12/87)












































































































WHC-SD- -ES-225 REV. O

VA ! L

October 1, 1992

Prepared By:
Scier 'A) cat  International Corporation

1845 Terminal Drive
Richland, WA 99352

Prep 'd For:

Westinghoww t  wd Company
. 0. Box 1970
Richland, W  993.

WHC Purchase Order WJC-VVV-704162

F-i0































WHC-SD-WM-ES-225 REV. 0

7.396223564319371E-002 total g/s riser
634.867989718914000 total gra »st out riser
8465.7° 5350682 1000 total grams settled on floor
94 1.999755859375000 total g1 ns 3ide ai borne

3.00000000000000( +000 total grams bypassed
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75.648837643927560 total ! air rne in tank
3.365289644 27E-005 to” ~ g/s out riser
1324.8678 12138000 total grams lost out riser
26553.4844 18360000 toi grams settled on floor
27953.999469757080000 total « ams made airborne
0.000000000000000f 100 total grams bypassed
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1.828806883383816E-005 total g/s out riser
2976.317687749863000 total grams lost out riser
24936.57: 14859970000 tot grams settled on loor
27953.9994697570! total grams made airborne
0.000000000000C IE+000 total grams bypassed
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3.473002201833496E-005 total g/s out riser
2056.557474255562000 total grams lost out riser
41344.894331455230000 total grams settled on floor

43483.998191833500000 total grams made airborne
0.000000000000000E+000 total grams bypassed
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.00E+00
.00E+00
.00E+00
.00E+00

6.50 4.10E-01
7.50 7.60E-02
8.50 1.31E-02
9.50 1.64E-03
15.00 2.95E-08
25.00 3.77E-25
35.00 0.00E+00
45.00 0.00E+00
55.00 0.00E+00
65.00 0.00E+00

0

0

0

0
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.73E-07
.20F-08
.4 -09
.89E-10
.24E-14
.59E-31
.00E+00
.00E+00
.00E+00
.Q0E+00

JE+00
.00E+00
.00E+00
.00E+00

OQOOO0OOOOO =0 WU WKk

39.185419570602240 tots
1.648592839857457E-005 total
301.676510363817200 total
2765.138148069382000 total
3106.000015735626000 total
0.000000000000000E+000 total

*kkk QUTPUT @

diam airborne

mcrn g
.50 4.04E+00
1.50 1.87E+01
2.50 1.72E+01
3.50 2.90E+01
4.50 3.95E+01
5.50 3.71E+01
6.50 2.49E+01
7.50 1.76E+01
8.50 1.39E+01
9.50 9.73E+00
15.00 6.51E+01
25.00 2.55E+01
35.00 1.21E+01
45.00 8.06E+00
55.00 5.66E-01
65.00 1.14E+00
75.00 6.45E-01
85.00 3.60E-01
95.00 3.94E-01
25.00 2.01E-01

.17E+01
.59E+01
.31E+01
.44E+00
.19E+01
.04E+01
.48E+01
.93E+00
.00E-01
.41E+00
.02E-01
.49E-01
.91E-01
.51E-01

N P00 = SO = WSO = = N
OOV~ AWWARS

grams airborne
g/s out riser
grams lost out

.81E+401
.05E+01
.82E+01
.16E+01
.77E+02
.08E+02
.70E+02
.10E+02
.99E+01
.32E+02
.52E+01
.54E+01
.55E+01
.50E+01

in tank

riser

grams settled on floor
grams made airborne

grams bypassed

100.000000000000000 minutes ****

outfiow
g/s

228 )
.95E-02
.80E-02
.03E-02
.12E-02
.87E-02
.60E-02
.83E-02
.45E-02
.01E-02
.80E-02
.66E-02
.26E-02
.41E-03
.90E-04
.18E-03
.73E-04
.76E-04
.11E-04
.10E-04

N ON = =t =t N WD P D s P

N PWOoY— Ut

325.714285731315600 total
3.398422635800671E-001 total
628.249369800090800 total
5258.036459222436000 total
6212.000031471252000 total
0.000000000000000E+000 total

**x* QUTPUT @

diam airborne

totalout totalfir

g

6.98E+00
3.20E+01
2.91E+01
4.84E+01
6.61E+01
6.30E+01
4.35E+01
3.18E+01
2.61E+01
1.89E+01
1.44E+02
6.09E+01
2.96E+01
1.99E+01
1.40E+00
2.82E+00
1.60E+00
8.98E-01
9.82E-01
5.03E-01

et b et = NI O = OO OOUITOY 00 OO W = U=

grams airborne
g/s out riser
grams lost out

9

.61E-01
.30E+00
.21E+01
.50E+01
.84E+01
.44E+01
.20E+01
.36E+01
.24E+01
.34E+01
.89E+02
.90E+02
.27E+02
.01E+03
.93E+01
.63E+02
.90E+02
.30E+02
.71E+02
.30E+02

1 tank

riser

grams settled on floor
grams made airborne

grams bypassed

160.000000000000000 minutes ****

outflow

tetaput  totalfir

k-41

.02E+01
.65E+01
.12E+01
.10E+01
.49E+02
.38E+02
.85E+02
.20E+02
.06E+01
.34E+02
.60E+01
.58E+01
.60E+01
.52E+01

OO UINEAEUIOLAAOITUTN

source
g

.12E+01
.59E+01
.84E+01
.12E402
.74E+02
.84E+02
.40E+02
.13E+02
.02E+02
.20E+01
.10E+03
.08E+03
.69E+02
.04E+03
.01E+02
.67E+02
.92E+02
.32E+02
.T2E+02
.30E+02

bt ot ot et P\ b et (O bt b OO bt et ed st ped et (J) )

source
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1.904707438591993E-005 tot:

4597.68263769149 00 tot:
38841.047137975690000 tot:
43483.99¢ 31833500000

te
te

's out riser
gra lost out riser
grams settled on floor
grams made airborne
grams bypassed
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1.11: 18
2717.5
53165.3

47E-0
3176701
.577001

17.9979782104500(

100(

J0000000E+0(
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's out riser
grr s st out ri:
grams settled 1 floor
grams ade airbori
grams bypassed
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1.829333767140332E- 5 g/s out riser
6318.001965999603000 grams lost out riser
52654.860282659530000 grams settled on floor
59013.997650146480000 grams made airborne

0.000' )000000000E+000 total grams bypassed
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TRANSIENT SETTLING OF NaNO3 PARTICLES IN WASTE TANKS
1808

ADDITIONAL PARAMETERS:
2.400000000000000

particle density, g/cc
tank temperature, degK 294.300000000000000
tank pressure, abs atm 1.000000000000000
tank floor area,m**2 = 410.433000000000000
tank volume, 3 = 1 11.310000000000000
bypass fracti = 5.940000000 0000E-002

Qutput divisions in Period 1.000000000000000
QOutput divisions in Period 2.000000000000000
Qutput divisions in Period 3.000000000000000
Qutput divisions in Period 4.000000000000000
Qutput divisions in Period 5 000000000000
Qutput divisions in Period 6.000000000000000
Output divisions in Period 7.000000000000000
Qutput divisions in Period 8.000000000000000
Qutput divisions in Period 9 00000000000000
Qutput divisions in Period 10.000000000000000
Qutput divisions in Period 11.C )0000000000
Output divisions in Period 12.000000000000000
Output divisions in Period 13.000000000000000
Qutput divisions in Period 14 000000000000
Qutput divisions in Period 15 000000000000
Output divisions in Period 16.000000000000000
Qutput divisions in Period 17.00000C 0000000
Output divisions in Period 18.000000000000000
Qutput divisions in Period 19.000000000000000
OQutput divisions in Period 20.000000000000000
Qutput divisions in Period 21.000000000000000
Output divisions in Period 22.000000000000000
Qutput divisions in Period 23.000000000000000
Output divisions in Period 24.000000000000000
QOutput divisions in Period 25.000000000000000
OQutput divisions in Period 26.000000000000000
Qutput divisions in Period 27.000000000000000
Qutput divisions in Period 28.000000000000000
Output divisions in Period 29.000000000000000
OQutput divisions in Period 30.000000000000000
Output divisions in Period 31.000000000000000
Output divisions in Period 32.000000000000000
Qutput divisions in Period 33.000000000000000
Output divisions in Period 34.000000000000000
Output divisions in Period 35.000000000000000
Output divisions in Period 36.000000000000000
Output divisions in Period 37.000000000000000
Qutput divisions in Period 38.000000000000000
Flow out @ 0.000000E+00 min = 2480.000000 cfm
Flow out @ 20.000000 min = 1.000000 cfm
Flow out @ 80.000000 min = 2480.000000 c¢fm
Flow out @ 100.000000 min = 1.000000 cfm
Flow out @ 160.000000 min = 2480.000000 cfm
Flow out @ 180.000000 min = 1.000000 cfm
Flow out @ 240.000000 min = K- ﬁ§80.000000 cfm

[N S T Y R A A AN RO U I T O NN TN T AU N TN NN A N RN RN R A ]

R RO RO QO o Qo Qo

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.00 00
.000000
.00 00
.000000
.000 00
.00r 00
.000000
.000000
.000000
.001 00
.000 00
.00 00
.000000
.000000
.00t 00
.000000
.000 00
.000000
.000000
.000 )0
.00 )0
.00t )0
.00 )0
.000 )0
.00 )0
.00 )0

b et ot b b b b Pk pd b b b fmd pd o b Pd b fd fd e b b fd fd P P ot ot b P P o fd b fd b b

155.300000g/m
0.000000E+00g/m
155.300000g/m
0.000000E+00g/m
155.300000g/m
0.000000E+00g/m -
155.300000g/m
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1.7206712499677( -005 total g/s out riser
9448.143585205078000 1 :al gr as lost out riser
49527.159307241440000 { .¢ grams settled on floor
55508.564758300780000 total grams made airborne
3505.431577205658000 tot grams bypassed
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.158455689106910 total

788.924022316932700 tota

*kkk QU UT @
diam irborne
mcrn g

.50 3.25E+00
1.50 1.47E+401
2.50 1.34E+01
3.50 2.26E+01
4.50 3.09E+01
5.50 2.88E+01
6.50 1.91E+01
7.50 1.34E+01
8.50 1.05E+01
9.50 7.29E+00

15.00 4 _83E+01
25.00 1.89E+01
35.00 8.98E+00
45.00 5.97E+00
55.00 4.19E-01
65.00 . 8.42E-01
75.00 4.79E-01
85.00 2.67E-01
95.00 2.92E-01
125.00 1.49E-01

340.

00000

outflow

W LU 00 L U D = R R 4 W R &

a/s

.58E-03
.08E-02
.92E-02
.28E-02
.53E-02
.29E-02
.89E-02

E-02

.66E-02
.18E-02
.27E-02
.34E-02
.75E-02
.54E-02
.23E-0

.18E-03
.71E-03
.84E-03
.94E-03
.65E-03

248.711190983653100 tot:
4.920583583880216€E-001 tot:
2578.418882369995000 tot:
12702.870484769340000 tot:
14543.845409393310000 total

986.155029416084300 total

*xxx QUTPUT @

N =t

di:
mcrn

OO WN -
(3]
o

airborne

B == YN B O e W

9

.11E+00
.09E+01
.02E+00
.86E+00
.50E+00
.92E-01
.08E-01
.38E-02
.58E-03
.25E-04
.67E-11
.55E-32

rams airborne in tank

1.496019367810180E-005 total g/s out riser
2058.322841644287000 total grams lost out riser
10337.519146203990000 total grams settled on floor
11635 76231002810000 tots

grams made airborne

grams bypasse

d

100000000 minutes ****

totalout
g

.40E+01
.04E+02
.00E+01
.46E+02
.00E+02
.92E+02
.34E+02
.87E+01
.19E+01
.00E+01
.20E+02
.15E+02
.23E+02
.12E+02
.94E+01
.90E+01
.42E+401
.30E+01
.96E+01
.19E+01

NN WERER=NNDWOITOY00 W RN WY =N

grams airborn
g/s out riser
grams lost ou

totalflr

WHRBRWERBONNMNININ = =N N =5 O

t

g

.78E-01
.07E+01
.25E401
.12E+02
.04E+02
.40E+02
.98E+02
.71E+02
.64E+02
.38E+02
.18E+03
.36E+03
.19E+03
.38E+03
.33E+02
.18E+02
.45E+02
.06E+02
.00E+02
.04E+02

in tank

riser

grams settled on floor
grams made airborne

grams bypasse

d

400.000000000000000 minutes ****

outflow

N 2O 00 U W= PN WU =

a/s

.65E-06
.77E-06
.20E-06
.58E-06
.33E-06
.68E-07
.71E-08
.36E-09
.38E-10
.64E-11
.07E-17
.42E-38

totalout
g

.40E+01
.04E+02
.00E+01
.46E+02
.00E+02
.92E+02
.34E+02
.87E+01
.19E+01
.00E+01
.20E+02
. 15E+02
K-176

WOITOO WK =N =O—N

totalf -~

NP = = N NN = N 0O

9

.08E-01
.45E+01
996+
.30E+02
.33E+02
.68E+02
.17E+02
.84E+02
.T4E+02
.45E+02
.22E+03
.37E+403

source

WEaWRLOMNMNPMNPDNNE=NNWE BN - ~PN

NN = PN W BN =N
VOO WORWWR
o
~N

.62E+01
.31E+02
.37E+02
.63E+02
.07E+02
.32E+02
.29E+02
.65E+02
.40E+02
.92E+02
.57E+03
.52E+403
.27E+03
.44E+03
.37E402
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.49E+02
.08E+02
.03E+02
.05E+02
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2.577838 B211254F-004
19199n 157226562! )0

out riser
1s lost out riser

.2 3437501 )7 1s settled « floor
1.2 31 )O0OEe+007 1s ade airborne
0.0 JO00000E+ )0 total grams bypassed
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2.414145423233803E-004 totz g/s out riser
1002757.937500000000000 tot: grams lost out riser
1.195668660156250E+007 total grams s« :led on floor
1.213702815625000E+ ' total grams made airborne
822959.18: 13750000000 total grams by 1ssed
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3.5 349. [785758E- 4 total g/s out riser
75327.239501953120 0 total grams lost out riser
1.288385! 5250000E+ 7 total grams settled on floor
1.295998678125000E+007 total grams made airborne
0.01 )00000000000E+000 total grams bypassed
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3.3345480955374. total g/s out riser
893503.14843750( toti grams lost out ri: -
1.2 357 2812! total grams settled on fioor

1.21370: 525000E+007 total grams made airborne
¢ 2959.1835937500000( t¢ 1 grams bypassed

K-245





