COVER SHEE]

M

PURPOSE/DESCRIPTION

/2 TENERA




3 ) Attachment £, ECP-2.2, Rev. I

PAGE REVISION RECORD
T - ’
CONT. 1.0.NO. XL :2.2:60/ _ PREPARED BY Ll lusiae oate Alalis
REV. L. DATE ALlis  cHECKED BY "ff///J DATE #2200
SUBJECT .&_ﬂt_}gﬁﬂ.‘_i/f:\& £ aal Tovpar letcs \-1:3 *f%ﬁ&)&ﬂ.l'z
ZLAENT slosrdel )‘-mi.:g- R RY o 7 ST A
PAGE aele PAGE | REV| PAGE RELL pAcEszv pact |Rev| pace | mev
/ 2 29 2 by N
LA - 4 g~ - ot ¢
Z 2 1/ L e &l
3 L1 2l L £ g
4 | 24 £:1 é
$ g o l L3 ¢
L.t { 14 2 1 .4 Ve
1 e 1 2 L Ll Q.
é Jud X P Ll 0
! g : % L3 1 ¢
10 a * O (% ¢
/! 0 A¢ ¢ ¢ 1
12 0 Y 7
13 47 o
14 Q0 43 0
u..._’g & dd £
- g A% g
{7 ad A o)
A g 43 0
19 1 ¢ ix | ¢
| 2¢ 2 14 %
2 0 5S¢ Ve
22 (] pé,
i3 I . o
| 24 | ¢ a 101
2 >, / ;J s —T
2 0 $¢ s,
2t g O
2% 0 <3 10 |

/2 TENERA




sussect Verification of TOXPUFF and TOXEVAP PREPARED BY (L~ DATE J/893
LOTUS 1.2.3 Spreadshests CHECKED BY .44 pare S M/
rrovEcT Monticello Toxic Chemical Study PREL. ShEET oF

CONTROL (0 ~0. _1961-2.2-001 sWeer 2 OF 69 SHEETS

PRPOSE

the purpose of this caleulation is to describe the moos|s, present exampies, srved verify the
cortectness of two seperste spreadsheets developed using Lotus (Version 3.1) to support the

o termination of inside control room toxicity leveis subsegquent to & postuleted chemical spill, The
technicel spprosch s identicel to that implemented in response to NUREG-OT3T, Requirement
111.0.3.4, for de"ermining toxic material release effects on Control Room (CR) Habitability, Major
sssumpt fons used in this model ing process, consistent with NUREG-0570, are noted throughout this

calovlption where appropriate.

Section 6.1 of t.'% Laloulation verifies the 10XPUIF spresdsheet, which evalustes toxic chemicel
spill effects on . mtrol Room operators where the spilied material is either & compr=sied gas of @
{iguid with & boiling point temperature at stmospher i¢c pressure Less than ambient temperature, [ 13
an exanple, 8 chiorine spill from the Burlington Northern Line is modeled andd evalusted, Section
6.2 of this caleuistion verifies a spreadiheet that is o voristion of the TOXPUFF spresdsheet, This
mod!i{ied spreadsheet, called TOXEVAP, madels the situntion in which there is no inttisl putt
relesse, which pcours when the spillied chemicsl hos & boiling point tempersture (st atmospheric
conditions) that exceeds the ambient tempersture. In this verificoation, an example 1§ constructed
using & spill from the Burlington Karthern Line of Ethyl Aleohol.

14 Rackgrord

The original CR Habitability Study (Ref, 1) used one of two models, consistent with NUREG-0S70 (Ref
2), to evaluate the rate of toxic chemical buildup in the CR subseguent to an sceidental spill
outside the CB. The rate of chemicel bulldup and subsequent CR purging were modeled, in conjunction
with the incapecitation models of NUREG/C® 1741 (Ref, 15, to determine how soon sfter the sccidental
spill & CR operator might become incapecitated, Model ) was used for compressed geas or Liguid
spills whose boiling point is below anbient temperature, M del 2 wes used for liguid spills whose
boiling point exceeds ambient temperature, Botr models are presented in separate sections bel o,
where identical technigues ere inplemented, the mode' is only described once However, as two
seporate spreadsheets were developed, exnmples are provided for both moudels for the purpose of
verification,

METHIDOLOGY

The methodology for performing this study is described in Section 6.0 (ANALYSIS) of this celoulstion
as part of the verification of the TOXPUIE and TOXEVAP spreadsheets, Intluded in the development in
thet Section i the referencing to the reguletory documents that establish the bases for the
approach used in this study.

ACCEPTANCE CRITERIA

Regulatory Guide (RG) 1.78 (Reference 9) stipulates that there be at least two minutes from the time
of detection of a toxi¢c chemical in the contrel room (CR) until incanacitation of the operators
oceurs, Section C.7.8, footnote &, states that “two minutes is coniidered gufficient time for o
traired operator to put 8 self-contained breathing appa atus into operation, 1f these are to be
used." One gosl of this effort is to evaluate, for the chemicale 2 termined to be upplicable, the
time operators have available to teke appropripte protective pcrions following an accidentsl toxic
spill oceuring in the vicinity of the plant. 1f the time from d tection to incapacitation (as
getined and determined using the methodology of this calculation) s in excess of two mindtes, then
the addition of CR “wnitors for that chemical to ensure adequate CR isolation need not be
considered.

this caleulation has two specific acceptance criteria. The first involves the ver “ication of the
TOXPUFF and TOXEVAP spresdsheets., PReasonable agreement between the results of manual celoulations
and the rescits obtained using these spreadsheets (using the methodology described in this
calculation) is necessary in order to consider these spreadsheets to be suitable tools teo facilitate
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further analysis, The second acceptance criteris invokes the R0 1.78 guidance regarding the two
minute operstor response time to the results of the exafpie chemicals used in this verification,

ANF (8

various plant and chemicel tompound informat lon are needed to perform
The following is & summary of the (nputs used,

the arnivein In Section b,

Guantity of Chlorine corried in & typicel rallresd cur 18 13,750 gultons (Refuren.e 1),

Guantity of Ethyl Alcobel carried in 8 typice rallrond oar is "9, %00 cellons (Reference

12).
ASTUMPTIONS

the following sssumed values are used in the ahnlysis:
Ambient temperpture = 20°C

Note: This value is ressonable based on & review of USAR Table 2.3:1,

Wingd Speed = Y m/s

Note: This value is reasonabile besed on o review of USAR Teble 2.3:12. Alse, It i3 fl
cons istent with the value used \n NUREG-0570, '«‘*'QA‘Q‘-!E".‘ TaiiS Veiod I8 Ring ConwV Vgt
Wit TNAT Govgw s REk bv by /3
M}Ji At gutivarniny Ted REoa 44 B
CrNsgguivedy oF 4 swd Sx RN,
The analysis presented here involves twd Cases the first tooks st the situstion in which the *
chemical compound spilled has » boiling tempersture Less that ambient; 1.e., upon release from its 1 A
container, the chemical will boil and form & toxic clowd. In this case, the methodology is
described and the TOXPUFF spresdsheet that incorporates this methodology is verified for use. The
second case looks 8t the situstion in which the spilled chemical hes 8 boiling temperature that is
higher than ambient, In this cese, the chemical forms 8 toxic cloud through evaporation. The
spreadsheet that incorporate the methodology for this scenario is called YOKEVAP. The analysis for
each cese is presented in the following two subsections,

6.1 Model 1, 1, > 1, TOXPUTE

This section describes the TOXPUFF model, presents examples, ond verifies the LOTUS 1-2-3
spreadsheet, The TOXPUFF model was developed to evaluate toxic chemical spill effects on Control
Room operstors where the spilled material is either & compressed pas or 8 Liguid whose beoiling point

temperaturs (1,) st atmespheric pressure s less than ambient temperature (7,). For liguids, the
chemical rolesse i modeled as both an instantaneous putf and vapor izetion of the remaining liquid,
Compressed gases are assumed to be released es an instantaneous putf! in their entirety provided they
are contained ot ambient temperature. A step-by-step approach has been developed to gescribe the
complete model, Separate subsections have been develuped for this purpose &s noted below:

Mass of Instantaneous Puff Release

Cancentration of Instantaneous Puff Release at CR Intake
Conversion to PPM

Growth of Spill Area
Vaporizetion Rete of Remaining
Concentration of Vaporization Release ot CR Intake
Buildup Inside Control Room

Incapacitation Mogel A

spitd

o000
0 DV .

The completion of each separate step is identical for both liauid and compressed go spills, except
as noted above. The example chemical ysed 18 chiorine The developed models are rwentical to

those presented in NUREG-0570, TOXPUFF cell locations where & particular formula, value, of output




o7
sussect _Verification of TOXPUTE and TOXEVAP PREPARED BY ~ 707"  bate 4/16/9)
L

LOTUS 1-2.3 Spreadshects CHECKED BY ,(f(.x DATE '

PREL. SHEET OF

prosEcT Monticello Toxic Chemical Studs
1961-2.2-001 / sHMEEY __ 4 69  SHEETS

CONTROL |.D. NV

| e b ot St et i e

result is located are noted 1N brackets next to eath paramete! where & value 18 shown a8 an Irgwt,
it wos entered into both the manuel celeulation shown below and to TOXPUEF as & design input, Where
o value s shown as an output, both the hand colculnted and TOXPUIF calovisted values are shown for
verification purposes. A printovt which conteins selected time steps of the TOXPUFF ruleted
outputs 18 included in Appendiz 1, A printout of the TOXPUFF formulas, with the Yir t few rows of
the time step formules, s included in Appendix 2. Only & few rows of Iindividusl "1 % step formiles
were printed as all rows (except the first) are ioentical.

6.1 Mass of Instantarwous Putf Release

At noted in Settion 2 of Ref, 2, 1t is conservatively sssumed that the entire container of

toxic material ruptures and is available for immediate relesse 11 stored in & conthine:
a6 & Liguid st ambient temperature, or stered as & compressed gas ot lower storage }/\I’]
temperature, & percentage will instantaneousiy relense as & puff, The remsinder will

veporize as described in later sections 1 the entire shipment 18 in 8 geseous state, It

is ssgumed that the entire mass is released in the form of 8 puff as described in Sections
6.1.1 through 6.1.3, To celculate the mass of the instantancous puff, the following

equetion is solved

mo* W (T TN,

mass of instantanecus release (grams, g)
totel initinl mass of spill (g)

T

hept capecity of quid (cal/g"C)
anbient temperature ("(
normal boilin oif {f Liguid (*C) at 1 stmosphere
heot of vaporization of liguid (cal/g)
Applicstion of this formu! . s demonktrated in the following exampie,
Exanple &1
Using date from Reference 1 (for » 13,750 gallen (90 ton) Chlorine Spill):
V. ® 13,750 (gellons):3.785:10" (em’/gallon)
0" (en’, container volume)
(F10, Srgnit]
Note Conversion coefficient te em’ obtained from Table A} of Reference &,
m, = V_DENS
'

e 81710 ¢

From TOXPUFF,

(FLS, output)
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0.036447 [1og,(3218))°

0.0086351 [10g,,(3218))°

o, * 16.766 m

From TOXPUFF,
o, * 16.766 m

(E111, output]

Note: As an additional confirmation of the o, arvd 0, velues, & compar i 50N was made with the
graphs presented in RG 1.78 as Figures 1 and 2. These graphs ploet the family of curves for
the horizontsl and vertical standard devistion of material In the plume for various Pasquill
Types. Corresponding to Pasguill G, end using the 5218 meter distance, the above velues of
o, andd @, compare very well with those calculated above,

DENS, = (70.9-1)7(8.205-10% 293,061 10*  ~

) 3
R

From TOXPUTF,
L3

(E91, output)

o8- 10N '

From TOXPUFF,

(E9S, output)

from YOXPUF

(£114, output)
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(F120, output) -

O ® Oy ® 70.056 m v
From TOXPUFF,
» 70,056 m ¥

(E117, output)

DENL, ¢ 1.29:107 g/en’
(Ref. 13, Table 3-4B)

Note: This velue of air density is at 0*C. Correcting it for 1,%20°C only further

demonstrates that DENS, » DENS,.

As DENS, » DENS,, #%he0. In TOXPUFF DENS,*1.2 10" gren’ 1736, frgat). DENS, s compared to
DENS,, at cell locetion D191 either 0 or FE2 (CR intake height) is displeyed. Verified run
indicates 0 ¢t DIPY which is correct (see Apperddix 1),

Conbining all data points glves:
X oo (1.652:1077¢27 (9)*" 70.056- 70,056 18.821))
expl-% (3218-1)' /(T0.056)") (exp (D) +expl0))
s 19.96 exp(+(3218-1)* /9,816 10") g/m’

Note: Results for various time steps using this cale will be compared to the TOXPUFF equation
in the next section subseguent to conversion to ppm Units.

6.1.3 Cornversion to PP

the following equstion, based on the ldesl Gas Law, is used to convert X from g/m’ to parts
per million (ppm)!

X(pom) = K(g/m')R-T,10%/mMu-p, -
(Ref. 1, App. A, egq. 5-1)
Exanple 63
for chlorine using values from above:
X(ppm) » X(g/a")-8,205 10%:295.1610°/(70.9-1)
s X(g/m') 339.26
(value of 339.26 caleulated by TOXPUFF, E136, output)
e 6,772 107 expl- (3218121 /9,816-10"] ppm
in TOXPUFF, the above constant is calculated once and then used with the exponentisl term at
cach time step. The constant s calouleted at cell location K188 and in this examplie has »
value of 6.772-10°, which agrees well as shown above, i
Caleulating X(ppm) values at selected time steps of 3000 erdd 3200 seconds gives:

X(3000) & 6.772-107 exp(-(3218-3000)" /9.81¢ 101
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* 1.6 cal/n" pec *C

(for Us! m/sec and T.020°C from ket, 2, Sec. 2.1.2.2)

T, * grousd (esrth) tempersture (*%)
(typlcally sssumed eguel to 1)

A O S W
Vaporization effects do not resch the CR intake instantaneous!y but over time as wind
transports the spill, therefore:

dnat, = 0 for tsx VU

Also, dwdt =0 once the spill is completely relensed and hes pessed by the CR intake, This
time (1,0 is determined by solving the following equation for t . .:

] ‘.-. J’ (ﬂ. -

m o odevdt dt, w ] OACR) IV, # Ve /(t,) 7] et
0 0

ACt,) is replaced by A, Tor times when t, > C... This modifies the above sauation as

follows:

‘"‘o

(A, ¢ Ao 8,07 IV, ® Vo (t)") dt, ¢

IV, * Veu/ (20" dt,

then the A, term (secord integral) as shown below will not exist af vhe
Such & situation is

l' "'-l v "-
entire spill would have vaporized prior to reaching 1ts maximam ares.

not typicelly anticipated and would require marnusl celeulation and entry inte 1OXPUFF,
$olving the above integrals gives:

M ® CAV b, ® WA Vo tt o DAVt e (R78) Ay Ve

}

)
t

(A Vo' ty * 2 A Vo' t,

s

The above eguation is stored as @ macro (\m) at cell locstion 1180. it obtains 8 value of

t entered ot cell location E180 and computes and outputs & value o my, at cell location

e
GI79. Values of t_, sre entered st E180 manually on an iterative basis until my I8

reached,
Example 6-5:

Inputs:
[F&D, frguat)
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1, & 20°C » 203,16k 7

(pssumed) [F&6, irgut)

q * 212 cal/m' pee

(&Y, irgwt]

(P17, imgmat)

1, ® +36.1°C « 239.06%

(F28, irgmit) ~

688 val/p

x
-

(F3Y, frgut) ™

Lo ¥ 58,69 sec

Eates V, ® (212 ¢ 1.6 (293.16-239.06)) /68.8

e 4.5 g/ sec
Fraom TUXPUFF,

# 4.34:10" g/on’ cee W

{EAS, outpant)
Vo, ® 197:(20 - ~34.1)/768.8

« 154.9 g/m" sec®
From TOXPUFF,

s 1.549:-107 grom’ sec™

(EB6, output)
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Cale: solving for t . !

6.715 10" & [(17,92-6.36 £, 000(1/2)T2.6:4.34 1, 1)¢

(2:°7.92:1546,9:¢,' ")
((2/8) 72.6-156.9:¢,""))

(6279 10" 4. 34-t,)

-
(2:4.27910%156.9:¢.'"))
58.69
. 3,061-10° ¢ (1,057 10% ¢, ¢ 1.326-10% 1"
Solving (teratively gives t,, = 1369 seconds.
The value of the first integral above (evalusted from 0 to SB.69 secordis) is caleulated by
TOXPUFF 8t cell location Y63, In TOXPUFF this vaiue eauals 3.961 10* which egrees with
the marwally celeulated value of 3.96% 10°, A value of 1369 seconds for t .., 18 indicated

in 10XPUFF cell location EYBO andd calculetes the value shown)\in ce I GI79 which equals m,
minus 3,96110°%. - \ )

“IMG G - 0K, s Sapy
In conclusion, dn/dt, is celeuiated as follows over the various time intervels:

avedt, + 0, fr

an/dt, = A(L)

Corcentration of Vaporizetion Release at CR Inteke

themical spill concentration at the Cit intake for a vaporizetion release is calculated as
follows:

KCx,y, 2.h) = (am/dt, ) (V1 (2 9 U 8,y 0) err’ %o (y'/o.1))

(expl-n-(2-M)'/e,') # expl-% (2eh)?/0y,'1)

2 = caleulated as described in Section 6.1 bd

described in Section 6.1.2
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y + calevioted as described in Section 6.1

dn/dt, = caleuisted as described in Section 6.

0. * a0,

v
0, * o,'ve,' (Ref, 2, Section 2.2.2)

o,! » colevintod as described in Section 6,

o,' = calculated as described In Section 6.1.2

PR ST L (Ref. 2, oq. 2.210)
0, =0 (Ref, 2, Section 2.2.2)

The ¢,, term above was sssumed to be rerc as sugpested by Reference ¢ since

velue,

(hef, 2, Section 2.2.2)

? it 1s » small

The o,, torrection term 1§ to account for spill srea which resides perpendicular to the CR
intake (in the y direction), For circular spills (spill shape sssumed in all

caleulations), r eaquals the radius of the spiil
change with time This is accounted for as follows:

o (1) = g¥ r(1)/4.3 ‘

As the effect at the CR intake is delay d by x, /U seconds,

for t. ., * XJU § ¢

Finally
the same fashion as shown in Section 6.1.3.

the conversion of final caleulated Concentrations from g/m" to ppm is performed

As ¢ may change with time, ¢, may siso

{(t) is cateulated as folluws:

in

[(F22, irguit)

Note: 7=0 is used in the concentration calculation as DENS, » DENS,,. The value of
: used in this examples comes from the location of the Monticello CR intake; 1.e,,
intake ot elevation 967/-0% (Reference 15) ardd grade elevition Is st 930/-0v

(Reference 10, Section 2.4.1), the difference being 37!, W ich corresponds to 11.28

meters
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(F18, irgast)
y 69.532 m (see Sestion 6.1.8

16.766 m (se fon &

Fram TOXPUFF,

(E123, output) '
((69.532) e0 ()"~

(17,92 « 72.6:(2-3218)) /4.3

for 3218 & <« 3277

Example values ¢ ) | now be calculated for each of the various time ntervals:

(C1P8 to C3007, t=0 io 3218, output)
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X ® 1,85710% (1769.60) 6,441
2 1.71910° ppm -

Fron TOXPUFF,

t = 3500 sec (XU * t,, €t €Ut 00 L)
dn/dt, « A, V(t-3218)
. 4.279-10° [4.34 * 154.9/(3500 - 3218)'")
® 5.804-10" g/sec
s 7T\.\8m o
® 5,804:10% (1/71,18)6.440
s $.252°0° ppm o
From TOXPUFF,

e 5.255.10" ppm

[C3148, output)

t » &64L6 sec (T > X U+t *
an/dt, = 0 g/sec
X =0 ppm

From TOXPUFF,

[C3209 to C3450, t=4700 to 28,800, output]

As noted above, the values compare very well with TOXPUFF results., Ffor each time step
(A198 to ABLS0) TOXPUFF calculstes the outside contrel room concentration due to the
vaporization release and displays the results in cell locations C198 to C3450, Cell
locations C198 through C3450 select one of these values to print depending on the
corresponding time values in colums A198 through AB450, respectively. Ift > a/u+t, *
towa: ® value of zero is disployed. 1f t » x,/u < t.,, the value in the corresporiing |
colum location is displayed, else the corresponding value in the J colum. The | colum
first checks if t § x /U and displays zero if it is. Otherwise, the value of X is computed
and displayed by using A(t-x,/u), Vit-x /U), and a,,(t"x/U) in the computation., Column |
obtains the value of o, (t) from the correspording row of colum N, 1f J colum is selected
it inplies that t. + xJ/U S ¢t 8 t ¢t ¢ x/U. For this case, X is calculated by

using A(t) = A, VIt-x/U), and 0,.(1) = 0,,(%).
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8.1.7 Buildup Inside Control Room

Dnce the concentration outside the CR is known, the concentration ingside coan be celcuinted
a8 follows:

Conlti) ® Cealt ) ¢ IXCL) = Coplty 300 (1 = expL-1: (8 1,,) W/60 Vi)
(Ref. 2, eq. 2.4-2)
where: C.(t) * control room concentration at time tet, (ppm)
Cealty;) = contrel room goncentration at time tet (pom)
K(t) = outside CR intake concentration at time t=t, \ e )

Ves * control room volume (ft)

¥ & intake air flow rate (ft'/min, cfm)
60 = minutes to secornds conversion

The above equation is used when no isolation is employed and the exhaust flow rete exiting
the control room equals the air inteke flow rate (W), This sguation can be developed from
Egquation 4-5 of Reference 1| for small time intervals (t-t,) with the assumption that X(t)

is constant with respect to time over the interval. An example of this spprosch is

provided below which utilizes results from Appendix 1. The buildup and depletion between

vorious time steps were verified to snsure the above equation was correctly incorporated

inte TOXPUFF, Three time intervals which cover different areas of X (1) were selected. |

Example 6-7:
Inputs: Wox 7440 cfm (Ref. 5, 16) [F24, input]

Note: It is conservatively assumed that the entire design flow rate of 7440 cfm

enters the control room even though, by design, some flow is diverted to other L,;
sreas of the EFT Building.

Note: As noted in Reference 16, t*- use of the sbove is reasonable based on
physical measurement of the controi room volume.

Cenl(t,1) = obtained from Apperdix
¥(t) = obtained from Apperdix 1
At t = 3200 seconds:
X, (3200) = O ppm

[C2998, output]
Cones(31¥B) = 0 ppm

[F2997, output]
Comeee(3200) =20+ (0 - 0)- (1 - expl -1+ (3200 - 3198)- 7440/(60+ 27000)))

Vea ® 27,000 f¢? (Ref, 11,16) [F23, input]
= 0 ppm 1
|
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sussEcT Verification of TOXNPUFF gnd TOXEVAD _ prisrn Tt Che _ DATE J/HSO3
LOTUS 1-2-3 Spreadshests o cneckeD vy _{CIC  bATE J/fi}

prosecT Monticello Toxic Chemical Studs o PREL. SHo% - OF '
CONTROL 1D NO. __1961-2.2-00] _RE\ 0 sHEEY _ 2o 69 SHEETS

From TOXPUFF,

(F2998, output]
X, (3200) » 6.552:10" ppm

(82998, output] '
Conear(3198) » 1,736 10° pom,
EM97, output) ¥
Conp(3200) * 1.736:10° + (6.552:10° - 1.736 ")
(8 exp( -1+ (3200 3198) 7640/ (60 2T000)))
« 1,780:10° ppm
From TOXPUSE,
s 1.78010°
([E2VB, outout)
At t + 3500 seconas:
X, (3500) = 5,253 107" pom 7
[C3V6R, outwmit)
(3:98) & 4.567-10° ppm
(F3147, output]
Cona(350U) & &.56710" ¢ (5,253-10"4.567-107 - [
expl -1 (3500 « 340B) T440/(60-27000)))
6,578 00" ppn o
Fram TOXPUF/,
. 4. 57510" ppm ¥
[F148, output)
X, (3500) = 2.052 ppm

R348, atpunt]

c n,.,‘()"'F « 1.982:-10" ppen .
[E3147, output] '
Conen (35001 # 1,582:107 « (2,052 - 1.582:107) 1
exp(<1- (3500 ~ 3498) 7440/ (60 270003))
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siwugetr Verification of TOXPUFF and TOXEVAP PREPARED BY C A7 DATE LA/
__LOTUS 1:2-) Spreadsheets CHECKED BY %’{_im DATE /LMY
proJsecT Monticello Toxic Chemical Study PREL SHWEET _  OF ____

CONTROL 1D NO __1961-2.2-001 nev. 0 sMEEY 22  oF __ 69 __ SHEETS

¢ 1.568 '-:7J£m

from TOXPUFF,

« 1,568-10" ppm
[E3Y48, output’

At t = &BOD seconis:

K, (4800 ® O ppm

(3210, output]

[F3209, output]

Conee (4B00) * 2.160-10% & (0 + 2.168:10% - (1

pl -« (&B0O0 - L7700y 7440/(60 e7000,

¥« 1.3 107 pom

From TOKPUFF,

(¥3210, output)

X (4B00) = O ppm

(B3210, output)

o0y = 6.337 pem

(E3209, output]

Conas (4BO0) = 6. 737 « [0 £33N0

From TDXKPUFY,
e i 003 ppm
(E3210, cutput)

ks the above example demonstrates, the equation that models chemical buildup and subsegquent
depletion in the control room was correctly incorporated into YOXPUFF,

6 1.8 incapecitation Rodel A

Incepacite ion models are not included in TORPUFF, ait! ‘he rovults can be used 1
assess incapacitstion potentiasl. Model A ar descs bed | LR 178Y (Reference 3 s
apglicable fe chiorine releases (immediate SENsoOry frritant), o & terming 1rvNpacita ar

“m_—'_ L *
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e wsket _Verification of TOXPUFF and TOXEVAP PREPARED BY CJgs _ DATE 1/8/93

_LOTUS 1-2-3 Spreadsheets . CHECYFED BY 4‘,;. DATE _b/e45
proJECT Monticello Toxic Chemical Studs - PREL. SHEET oF
CONTROL 1O NO. __1961-2.2-00] rev. 0 sueey 213 OF 69  SHEETS

———————AT— Samane o rvame.

time, the following equation 1§ solved to determine the total number (N) of time inturvals
reguired to ma.e the equation reach » value greater than one:

.
/T2 0 o thef. 3, oq. (3))

i

13

where: 11, & 665 (RD4/C)"" (sec) (Ref. 3, eq. (2))
t. = time interval (sec)

¢ = total inside CR concentration at t=t

For chlorine:

KDy * 9.34 ppm 7 hef. 3, Table 1)
Note: The above eguations are first used when the \nside Ck concentration reaches the TLV,
For chiorine, 8 conservetive TLV of | ppm is used (hef. 3, Table 1),

Incapacitation models, in accordance with Reference 3, will be invoked *iy 8% needed in
petusl toxic chemical caleulations, Such modeling will be performed manuslly and clearly
out |l ined whenever used.

Exmmple 6-8:

In this example, the concentration values (C) from the TOXPUSF example constructed through
the previous examples will be utilized. The values n colum G (Total Inside CR Conc.

pam) are scanned to locate the time at which the concentration resches the TLV for
chlorine, waich is conservatively taken to be a value of 1 ppm. The above eguation is then
applied to determine the time at which incapecitation occurs, In the following, the time
ve concentration values are extracted from *he TOXPUFF spreadsheet ard incorporated into
the following table

Incapacitation Analysis
Cueck ® lel

490 TOXPUFF  Time e
' :;*“V“t,,?r-—:"” 2.1 Time Interval i Tl EFARE I ti/Tid — "
- J \ SEZPZUEZEEETTIRITERL !lll!tl’llclllttlrlltltt!ll!t‘lﬁ!lvll-ltl'!l‘l T, s / .’ L4 9‘,_ 7%
PP e /TL 2048 0 9576601 /A L e e L 7
 F 2. . 2 1.066E+00 &.68BE+03% &.266E-04% 4.2660 04 '
; 2972 & 1. IBTEDD  &.25BE+03 4. 69TE-O4  B.9630-04 . ) €FIN1E ¥
o etewe v 2974 6  1.3206+00 3.B70E+03  S.168E-04 1.413E-03
T —— 2976 B 1.666E+00 3.520E+03  5.6826-04 1, 981E-03
2978 10 1 628600 3.2036+03 6.2636-04 2.606E-03 U Ay o _F ., gren
2980 12 1.BOGEsDD  2.918E+03  6.BS5E-04 3.291E-03 T Y, Lasai’ -
" 2982 14 2.0026400 2.659€+03 7.521€-04  4.043E-03 e
L fogp 8 2984 16 2.218E+00  2.4256+03  B.246E-04 4. B6BE-03 : - :
e ey’ 2986 A8 2 45SE+00 2.214E+08 ©.0356-06 5.771€-03 70 Chy « (Yrei e w697 4
7.é 2988 20 2.7156+00 2.0226+03 9.8936-04  6.761E-03
2990 5 3.0016400 1.B4BE<03  1.0826-08 7.B43E-03 £ .o, &giv b 1o #E4
4 o w9 26 3.316E+00 1.600E+C3  1,183£-03  9.027€-03 5,48 1 S.453 7 6. 103 0 04K
, b X 2994 36 3.656E400 1.547Ee03  1.2036-03 V032602 ¢ 7S § avi 4 G006 4
i 29%6 28 4.0326+00 1.416E+03  1.4126-03 1. 173E-02 i Lt Rl
- 2998 30 4.4426400  1.2986+03  1.5416-03  1.3276-02 9§93 4 sp a2 )
3000 32 4. B90E+00 1,191E+08  1.680E-03 1.4956-02 PV I C 9 A
3002 3, 5.3796+00 1.093E+03* 1.B306-03 ¥ 1.678E-02 v 5 oo | "
3004 36§ 9136400 1.0036e03 1.9936-03 1.8788-02 02 Y/4IT 4 /5414
\ 3006 38 6.49SE400  9.2208+02 2.969E-03  2.094E-02
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sutsect _Verification of TOXPUFF and TOXEY AP PREPARED BY Z;C DATE 4/16/93

1S 1.2-3 : . - / frofi
LOTUS 1.2-3 Spreadshees CHECKED BY ;’5. DATE 4/2:/3
pROJECT Monticello Torie Civemical Study ) PREL. SHEET OF
CUNTROL 1.C. NO. __196]1-2.2-001 REV 1 SHEET _ 28  OF __69 _ SHEETS
s 4 T
6.2 Model 2, 1, < 1, TOXEVAP }@

For chemicals that have & boiling point temperature st atmospheric conditions that exci»’ ambient
temperature the spiil is modeled entirely as an evaporation release. The spill release (ote (dm/dt)
is calculated differently than as described in section 6.1.5 sbove. The remaining aspects of the
model, including control room buiidup, are identical to those outl ined sbove for the continuous
release and are not restated in this section. The models for puff relesse mass and atmospheric
dispersion in Sections 6.1.1 anc 6.1.2, respectively, are not apnlicable as there is no initial putt
release. Though only the dm/dt model 1§ described below, a8 complete example has been developed using
ethyl alcohol and included in this section. This example served as the model sgainst which the
program TOXEVAP was verified similar to TOXPUFF above, 1OXEVAP was developed by modifying the
verified copy of TOXPUFF above to eliminate the putf release model and replace the mass release rate
model. A printout which contains . he TOXEVAP calculated outputs is included in Appendix 3. A
printout which contains the TOXEVAP formulas is included in Appendix L.

This section has beer. subdivided as follows:

6.2.1 Concentration of Evaporation Release at Control Room Intake
6.2.2 Buildup Inside Contrel Room

As previously, TOXEVAP results are identified and compared to the appropriste input and output
values.

6.2.1 Concentration of Evaporation Release at Control Room

for liquid spills whose boiling point 15 above ambient temperature, the evaporation rate
(mass release rate) is calculated as foliows:

amiot = hy M ACT) (P PO/LR-T)

where: MW, A(t), R, and T, are as defined previously.
p. = sat. vapor pressure of lLiquid at T, {mm-Hg)
P, = 0 (mm-g)

(Ref. 2, Sec. 2.1.3.2)

h, = 0.664:0(Re)'™ (8e)'"/L (em/s, laminar flow)
(Ref. 2, eq. 2.1-19)
h, = 0.037:0(Re)"*® (5¢)'°/7L tem/s, turb, flow)

(Ref. 2, eq. 2.1-20)

p = viscosity of air (g/em's)

v

U = wind speed (cmy

r(t)
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susJEcT Verification of TOXPUFF and TOXEVAP
LOTUS 1-2-3 Spreadsheets

prOJECT Monticello Toxic Chemical Study

e
PREPARED BY S/ DATE 3/8/93

CHMECKED BY (A DATE J/wh}
v ’

PREL. SHEET OF

CONTROL 1.D. NO 1961-2.2-001

sHEET 27 Of 69 SHEETS

Note: The value for D is calculeted manually and entered 88 design 1nput into TOXEVAP,
Exmmple 6-9 (ethyl alcohol):
m

/

Inputs: V, » 29,200 gallons « 3.785:10° em’/p8l‘on ¥
* 1.105-10" o’

[F10, irgnst)

Note: Conversion ¢ fficient to em’ obtained from Table A3 of Reference &,

DENS = 0.789 g/ow’

(W

-

(Ref. &, pg. C290) [F27,inpuit])
DENS

,105-10%-0.789
718-10" g

from TOXEVAP,

[F&2, output]

8.718:10" ¢
n " )
0.789 g/cm” -~

981 cm/sec’ (see Section 6.1.4) ~

[(F37, inpuit) ‘

-
1,.20-10" g/cm® (see Section (.1.4)

[F35, irput]

From TOXEVAP,

(ESO, output)
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AL
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1.2.2-00]

(ES3, output]

(ES7, output)

[(E60, output]
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/’/"‘ 1 1
PRES..2°0 BY /LT DATE 1/8/93

LOTUS 1-2-3 Spreadsheets

CHECKED BY _4/3( DATE 3 /o3

prROJECT Monticello Toxic Chemical Study PREL. SHEET OF
CONTROL 1.D NO. __1961-2.2-001 rRev. _0 sHEET _ 29 oF __69 SHEETS
From TOXEVAP,
e X(g/m)-522.11
-/‘.

[E114, output]

on. dt:
lnputs: U= 1 m/sec (see Section 4.2)
[F18, input)
= 100 cm/sec
Lw2orCt) = 2 (MCm* T
“ gnl
L= 1.83107 g/cmsec -~ -
(Ref. &, pg. F+56, interpolated te 20°C) (F38, input]
DENS,, = 1.20-10° g/em® 7
(see Section 6.1,2) [F35, input] -~
P, = 0 mmn-Hg -~
T, = 293.16°K
My, = 2B.84 g/mole Tef, 1, pg. A n
MW, = 46.07 g/mole -"'
r
o, * 3.617 Angstroms (Ref. 1, pg. A7) ¢
€/k = O7°K (for air from Ref. 1, eq. 2.2-6)
T, = 516°C (Ref, 13)
P, = 3. atm (Ref. 13)
. " >
L'. = 40 mm-Hg w
(Ref. 6, pg D172, value at 19°C)
ale: o, ® 2.44(516/63.1)'°

=z 4,916 Angstroms

g, = (3671 + &4.916)/2 -
= 4.29% Angstroms

¢ /k = 0.77:516 = 397.3°

c./k = (97-397.3)" = 196.3%K

kT, /€, = 293.16/196.3 = 1.49

of Ref, 7!

”

>
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" ¢ | DATE ) F
CHECKED BY AL X D o i

LOTUS 1:2-3 Spreadsheets

REL. SHEL

proJECT Monticello Toxic Chemical Study A . HREL

2.2-001 ] r _ sHEET __ 30

.

CONTROL 1L.D. NO. __ 1961

P45, cutput)
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SHEETS
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output]
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exanyg

e
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output

1
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sussecT _Verification of TOXPUFF and TOXEVAP PREPARED BY C/z/ __ DATE 3893

LOTUS 1-2.3 Spreadsheets CHECKED BY )7{ & DATE 3sfd

provecT Monticello Toxic Chemical Study PREL SHELT _ OF

CONTROL 1D NO. __1961-2.2-00] sHEET __ 32 OF __ 6y __ SHEETS

X & (an/dt) 522,11 [1/(2:916.766:0,,(1) 1)) “exp(0) (exp[0] + expl0)) (ppm)
e (gwdt) [1/0,,(1)]19.912 (ppm) Lt
Exaples of values of X(ppm) will now be caleculated for each of the various time intervals:
05t < x/U~ 3218 sec:
X(t) = 0 ppm
From TOXEVAP,
z 0 ppm
(B147 to B2955, outputl )
t = 3220 sec (3218 s 218 + (1., = 94.48)):
X(3220) = 7, 0% (3.373:10% + 1.16610% (3220 -
116.6- (3220 - 3218))/4.3'17™)9.912
= 6,49 ppm

From TOXEVAP,

[B2957, output)

175.0 ppm [B3004 to R399 and £137, autput]

As shown above, excellent agreement in values of X(t) betweer TOXEVAP and manua
calculations pre obtained,

Buildgp Inside Control Room

As befure, once the concentration outside the CR is known, inside concentration can bDe
caleculated as follows:

(x{e) Coal i 3 L1 = expl=1(20,,) W/(60-Veq)
(see Section 6.1.7 ¢

The above equetion is used when no isolation is employed and the exhau.. rate ex

the control room equals the air intake flow rate (W), An example of this approach 18
provided below which utilizes results from Appendir 3 The buildup and depletion between
various time steps were verified to ensure the above equation was correctly incorporated
i TOXEVAP Three time intervals which cover different areas of X {(t) were selected

e
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LOTUS 1.2-3 Spreadsheets

PROJECT Mondicello Toxic Chemical

CONTROL 1.D. NO. __1961-2 2001

CHECKED

SHEET

BY

PREFARED BY
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.
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sussect _Verification of TOXPUFF and TOXEVAP PREPARED uvf:’{’: DATE 3/8/93
LOTUS 1-2-3 Spreadsheets CHECKED BY 4& DATE S//g/: 3

prosecT Monticello Toxic Chemical Study PREL. SMEET OF

CONTROL 1D.NO. __1961-2.2-001 rev. _0 SGMEET __ 37  oF _ 69 _ SHEETS

81

‘ll’ll!'!‘I.l‘l..lll‘l.ll!‘:‘:Ilil‘c:.Ilatl-lllUKI'III'S.I.IIII'.‘III.

Chemical Mass Calculations:

Mass of Initial Puff Relesse (MO, g) = MT*Cp*(Te-Tb)/Mv
a 1,4528+07 -~

Remaining Mass (MR, g) = MT-MD
= 6.71BE«07

I.IU"I...lll...".l..'..lﬂl.‘....!l‘.Cl'ﬂﬂl8....'....'..II.I-I..-I.I-

Spill Area Calculations:

Initial Spill Radius (RO, cm) = [MR/(DENS*P1)]**(1/3)
= 2.388E+02

Initial Spill Area (AD, cm**2) = PI®(RO**2)
= 1,7926+05

Ares Change Rate (ACH, cm**2/sec) = P1*2* [g*(MR/DENS)*
= (DENS-DAIR)/(DENS*P1)]**1/2
= 7.260E+05 -

Maximum Spill Area (Amax, cm**2) = (MR/DENS)/1 em
= & 2TOE«O7 -
Time When Amax Reached (Tmax, sec) = (Amax-AQ0)/ACH
= $8.69

AN IR ER NSRS RSN ESERINEERIRREISTRERS

Mass Vaporization Rate Calculation

Mass Vaporization Rate (V(t),
g/sec-cm**2) = VO+VON/(t**(1/2))
where:
VD (g/sec-cm**2) = (qr+hc*(Ta-Tb))/Hv
= 4 . 340E-064 7

VCH (g/cm**2%sec**(1/2)) = 197*(Te-Th)/(Hv*10,000)
s 1.549€-02 "

‘S:E::‘TCIZKXBBEEZSSE'::!‘Xglllﬂt‘::gt=Zt:!=8=£3!ﬂ=="t:l:l=‘:8=8==5l"l

Calculation of Sigmas (Dispersion Coefficients)

Spill Vapor Density (DVAP, g/m**3) = (MW*PA)/(R%Ta)
= 2.948E+03 ~

Initial Puff Std. Dev (SI1GO, m) = (MO/((2**(1/2))*(PI1**(3/2))*
DVAP)I**(1/3)
= 8.552 >

Pasq.-Giff, Y Disp Coeff Log(SIGY, m) = A+B*log(X0)+C*(log(X0))**2
+0*(log(X0))**3

where: A= «1.6212
B = 1.0648
¢ = ~0.014857
D = -0.002056
SiGY = 69.532 7

Pasqg.-Giff. 2 Disp Coeff log(SiGZ, m) = A+B*log(X0)+C*(log(X0))**2
+D*(log(X0))**3

where: A= -1.8981
8 = 1.1243
C = -0,0364.7



7D TENERA

SUBJE : i d i )\l .'\,l.‘.,,,_
Y \ i | fHion l)f ] { \\ "‘ "_ }_',’_‘ ._.‘ ‘ ——
IBJEC ,«,.L",) ,‘_'L_:\,.A. et s —

2-3 Spreadsheets
- 10y
{ .’l('f?nu:ol SLL_» ¥

2.001

v

B

PREPARED BY

LA ol
CHECKED BY _AAC

SHEL

1
SHEET __ 18

SHEETS




and

ente

M

AT




7D TENERA
e ———————————————————————————

PREPAI £
of TOXPUFF and TONEVAP T
BJECT _Verific :

i Spre; fhewts

DATE

DATE

R 91




/D TENERA

susJecT Verification of TOXPUFF and TOXEVAP

LOTUS 1.2-3 Spreadsheets

provect Monticello Toxic Chemical Study

CONTROL 1.D. NO

28469
2870
a8
287
2873
2874
287S
2876
2877
2878
2879
2880
2881
2882
2883
2884
2885
2886
2887
2888
2889
2890
rd LR
2892
2893
2894
2895
2896
2897
2898
289y
2900
290
2902
2903
2904
2905
29086
2907
2908
2909
2910
2
2912
2913
2914
2915
2916
2917
2918
2919
2920
221
2522
2923
2924
292%
2926
2927
2928

2929

1961-2.2-001
2942 2.886E+00 0.C00E+00 2.886E+00 2.200€-01
2944 3,228E+00 0,000€+00 3.228E+00 2.475E-00
2946 3.6086+00 0,000E+00 3.608E+00 2.7826-01
2948 &.030E+00 0.000E+00 &,030£+00 3.125€-01
2950 4.497E+00 0.000E+00 & 4PTE+O0 3.508E-01
2952 5.013E+00 ©.000E+00 5.013E+00 3.9346-00
2956 5.5856+00 0,000E+00 5.585€+00 4, &D9E-0N
2956 &.217E+00 0.0D0E+00 6.217€+00 4. 937E-01
2958 6.9156+00 0,000E+00 6.915E+00 5.5266-00
2960 7.684E+00 0.000E+00 7.684E+00 6.176E-01
2962 8.5338+00 0.000E+00 8.533E+00 6.900€-01
2964 9.4676+00 0.000E+00 9.46TE+0D 7.7026-01
2966 1.0506+01 0.000E+00 1,050€+01 8.5926-01
2968 1,163E+01 0.000E+00 1,163E+0) 9.576E-01
2§70 1,2B7E+01 0.000E+00 1.287E+01 1.066E+00
2972 1.4236+01 0.000E+00 1.423E+01 1.187¢+00
2974 1,572E+01 0.0008+00 1.572E+01 1.320€+00
2976 1.T36E+01 0.000E+00 1,736E+01 1.466E+00
2978 1.9156+01 0.000€+00 1.9156+01 1.628E+00
2980 2.1116+01 0.0006+00 2.111E+01 1.806E+00
2982 2.325E+01 0.000€+00 2.325E+01 2.002€+00
2984 2.559E+01 0.DD0E+00 2.559€+01 2.218E+00
2986 2.B14E+0) 0,000€+00 2.814E+01 2.455E+00
2988 3,0916+01 C.D0DE+00 3.091E+01 2,715€+00
2090 3.304E+01 0.000E«00 3.394E+01 3.001E<00
2992 3.7236+01 0,000E+00 3.723E+01 3,314E+00
2994 &.DB0E+0Y D,000E+00 &.0BOE+01 3.656E+00
2096 4. 46BE+uY 0 DO0E+0D 4.468E+01 &.032E+00
2998 &.BY0E+0Y 0,D00E+00 4.8908<01 &. 442800
3000 5.346E+01 0.000E+00 5.346k+01 &.B90E+00
3002 5.B40E+01 0.000E+00 5.840E~01 5.379E+00
3004 6,375E+01 0.000E+00 6.375E+01 5,913E+00
1006 6.9536+01 D,D0UE+00 &,953E+01 6,495E+00
3008 7.577E+01 0.000E+00 7.577E+01 7.128E+00
3010 8.2516+01 0.000E+00 B8.251€+01 7.817€+00
3012 8.977E+01 0.000E+00 B.977%+01 8.567€+00
3014 9.759E+01 0,000E+00 9,750E+01 9.381E+00
3016 1.0606+02 0.000E+00 1.060€+02 1.0256E+01
3018 1.1S1E+02 0.000€+00 1.1516+02 1.122€+01
3020 1.24BE+02 0.000E+00 1.24BE+02 1,226E+01
3022 1.3526+02 0,0006+00 1.3526+02 1.33BE+01
3024 1.464E+02 0.000E+00 1.464E+02 1.460E+01
3026 1,.584E+02 0.000E+00 1.584E+02 1,592E+01
3028 1.7126+02 0.000E+00 1.7126+02 1.733E<01
3030 1.849E+C2 0.000E+00 1.849€+02 1.887E+N
3032 1.9956+02 0.GOOE+00 1.995E+02 2.052€+01
1034 2.152E+02 0.000E+00 2.152E+402 2.230€-01
3036 2.318E+02 0.000E+00 2.3186+02 2.421E+01
3038 2.496E+02 0.000E+00 2.496E+02 2.627E+01
3040 2.685E+02 0.000E+00 2.685€+02 2.849E+01
3042 2.885E+02 0.000E+00 2.B856+02 3.087E+01
3044 3.0996+02 0.000£+00 3,099E+02 3.3426+01
3046 3.3256+02 0.000E+00 3.325€+02 3.6156+01
2048 3.5656+02 0.000€+00 3.565E+02 3.908E+01
3050 3.8196+02 0.000€+00 3.819€+02 4.221E+01
3052 4.0BBE+02 0.000E+00 4.0BBE+02 & .557E+01
3054 4.3726+02 0,000E+00 &.372E+02 4.915E+01
3056 4.673E+02 0.000€+00 &.67T3E+02 5.297E+01
3058 4,989E+02 O.0006+00 4.989E+02 5.705E+01
3040 5,323E+02 0.000E+00 5.323E+02 6.139E+0)
3062 5.475E+02 0.000E+00 5.675E+02 6.602E+01

. DO0E+00
.000E+00
.000E+00
.O00E+00
.000E+00
.000E+00
,D00E+00
.000E+00
.000E+00
.000E+00
.000€+00
.000E+00
.D0DE+00
.000E+00
.0D0E+00
.000€+00
.000E+00
.000E+00
.000E+00
.000€+00
.000E+00
.D00E+00
.000E+00
.D00E+00
.D00E+00
.D0CE+00
.DDOE+Q0
.000E+00
.000E+00
,000E«00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.DOOE+00
.000E+00
.000E+00
,000E+00
.000E+00
.000E+00
.D0UE+00
.000E+00
.000€+00
.000E+00
.000E+00
,000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000CE+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E~00
.000E+00

2.200E-01
2.47TSE-0Y
2.7826-01
3.125€-01
3,508€-01
3.934E-01
4, 409E-0Y
4. .937-00
3.524E-01
6.176E-01
6.900€E-01
7.7026-01
B.592E-01
9.576E-0
1.065E+00
1, 187€+00
1.320€+00
1.466E+00
1.62BE+00
1.806E+00
2..02E+00
2.218E+00
2.455E+00
2.T1SE+00
3,.001€+00
3.314E+00
3.656E+00
4.0326+00
4. L4L2E-00
4. B90E+00
5.3796+00
S.9136+00
6.4956+00
7.12BE+00
7.817€+00
B.56TE+00
9.381E+00
1.026E+01
1.,1228+01
1.2266+01
1.3386+01
1.460E+01
1.5926+01
1.733E+01
1.88TE+01
2.0526+01
2.230€+01
2.421E4 N1
2.62TE+O
2.849E+0N
3.08TE+0
3.342€+01
3. 615601
3.908€+01
4. 221E+01
4. 55TE+DN
4, F15€+01

OTE+ON
5.705€«M
6. 139E+01
6.6028+MN

—
PREPARED BY </cs __ DATE 3/8/93

eMECKED BY A4 OATE 3/e/93
o

PREL. SHEET oF
sHEET __ 4] OF 69 SHEETS
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/D TENERA

erification of TOXPUFF g e 8/93
suBJECT Verification of XPU nd TOXEVAP PREPARED BY </ pATE 3/R/9
LOTUS 1-2.3 sheets CHECKED BY _{é’s pATE 3/K/é s
p..a0ecT Monticello Toxic Chemical Study PREL. SHEET OF

CONTROL 1.D. NO. _ 1961-2.2-001 REV SHEET __ 42 OoF 69 SHEETS

s e ¥ 4 M

6.0456+02 0.0D0DE+00 6.045E+02 7.094E+01 0.000E+00 7.094E+01
6.434E+02 0.000E+00 6,434€+02 7.6186+01 0.000E+00 7.6186+01
6.B42E+02 0.DODE+00 6.B426+02 B.174E+01 0,000E+00 B.174E+01
7.271E+0:2 0.000E+00 7.2716+02 8.764E+01 0.000E+00 8.764E+01
7.720E+02 0,000E+00 7.720E+02 9.390€+01 0.000E+00 9.390€+01
8.189E+02 0.000E+00 8.189€+02 1.005€+02 0.000E+00 1.0056+02
8.681E+02 0.000E+00 8.681E+02 1.075€+02 0,000€+00 1.075€+02
9.194E+02 0.000E+00 9 94E+02 1.1506+02 0.000€+00 1.150€+02
9.730E+02 0.000E+00 9.730E+02 1.228E+02 0.000E+00 1.228BE+02
1.0296+03 0.00DE+00 1.0296+03 1.311€+02 0.000€+00 1.311E+02
1.087E+03 0.000E+00 1.087€+03 1.3986+02 0.000E+00 1.398E+02
1.148E+03 0.000E+00 1,14BE+03 1.491E+02 0.000E+00 1.491E+02
1.2118+03 0.000E+00 1.211E+03 1.588€+02 0.000E+00 1,.588E+02
1.276E+03 0.000E+00 1.276E+03 1.690E+02 0.000€+00 1.690E+02
1.344E+03 0.000E+00 1.344E+03 1.797E+02 0.000E+00 1.797E=02
1.414E+03 0.00DE+00 1,414E+03 1.910E+02 0.000€+00 1.910€+02
1.487E+03 0.000E+00 1.487€+03 2.028E+02 0.000E+CO 2.028E+02
1.562E+03 0.000E+00 1.5626+03 2.153E+02 0.000E+00 2.153E+02
1.639E¢03 0.000E+00 1.639€+03 2.283E+02 0.000E+00 2.283€+02
1.719E+03 0.000€+00 1.719E+03 2.419€+02 0.000E+00 2.419€+02
1.BO2E+03 0.000E+00 1.802E+03 2.562E+02 0.0006+00 2.562E+02
1.8876+03 0.000E+00 1.B87E+03 2.711€+02 0.000E+00 2.711E+02
1.974E+03 0.000E+00 1,974E+03 2.867E+02 0.000E+00 2.867E+02
2.064E+03 0.D00E+00 2.064E+03 3.029€+02 0.000E+00 3.029€+02
2.156E+03 0.000E+00 2 156€+03 3.198E+02 0.000E+00 3.198E+02
2.250E+03 0.000E+00 2.250E+03 3,375E+02 0.000E+00 3.375€+02
2.346E+03 0.000E+00 2.346E+03 3.559E+02 0.0006+00 3.559€+02
2.445E+03 0.0UO0E+00 2.445E+03 3,750€+02 0.000E+00 3.750€+02
2.546E+03 0.000E+00 2.544E+03 3.948E+02 0.000E+00 3.748E+02
2.648E+03 0.0006+00 2.648E+03 4.154E+02 0.000E+00 &.154E+02
2.753E+03 0.U00E+00 2.7S3E+03 4.368£+02 0.000F+00 &, 368E+02
2.859E+03 0,000E+00 2.B59E+03 &.589E+02 0.000E+00 4.589E+02
2.967E+03 0.000E+00 2.967E+03 &.B19E+02 0.000E+00 4.B19E+02
3.0776+03 0.000E+00 3.077E+03 5.056€+02 N NODE+00 5.056€+02
3,1886+03 0,000€+00 3.1886+03 5.301€+02 0.000E+00 5.301€+02
3,300E+03 0.000C+00 3.300£+03 5.554€+02 0,000E+00 5.554E+02
3.414E+03 0.0UDE+00 3,414E+03 5.816E+02 0.000E+00 5.816E+02
3.528E+03 0.000E+00 3.528E+03 6.0856+02 0.000E+00 6.085€+02
3.644E+03 0.D00E+00 3.644E+03 6.3636+02 0.000E+00 6.363E+02
3.7606+03 0.000E+00 3,7606+03 6.648E+02 0.000E+00 6.645E+02
3, 876E+03 0.000E+00 3.5676E+03 6.9426+02 0.000E+00 6.942E+02
3.903E+03 0.000E+00 3,993E+03 7.243E+02 0,000E+00 7,243E+02
4.111E+03 0.000€+00 4.111E+03 7.553E+02 0,000E+00 7.553E+02
4.228E+03 D.D00E+00 &.228E+03 7.871€+02 0.000%«00 7.871E+02
4.3456+03 0.0006+00 &,3458+03 8.1956+02 0.000E+00 8,196€+02
4.4626+03 0.000E+00 &.462E+03 B8.529E+02 0.000E+00 B,529E+02
4.57BE+03 0.000E+00 4.578BE+03 B.869E+02 G.000E+00 8.869E+02
4.593E+03 0.0006+00 4,693E+03 9.217€+02 0,000€+00 9.217€+02
4.807E+03 0.000E+00 4.807€+03 9.573E+02 0.000E+00 9.573E+02
4.9206+03 0.0006+00 4.920E+03 9.935€+02 0.000E+00 9.935€+02
5.0316+03 0.000€+00 5,0316+03 1.030€+03 0.000€+00 1.030E+03
5. 1416403 0,0006+G0 5,1416+03 1.068E+03 0.000€+00 1,068€+03
§.249E+03 0.000E+00 5,249E+03 1,106E+03 0.000E+00 1,106E+03
5. 3556+03 0,0008+00 5.355E+03 1,145E+03 0.000E+00 1.145E+03
5 .459E+03 0.000E+00 5.459E+03 1.185€+03 0.000€+00 1,185E+03
5.560E+03 0.000E+00 5.560E+03 1.225€+03 0,000€+00 1.225€+03
5.658E+03 0.000E+00 5.658E+03 1,265E+03 0.000E+00 1.265E+03
5. 753£+03 0.000E+00 5.753E+03 1.306€+03 0.000£+00 1.306€+03
§ B844E+03 0.000E+00 5.B46E+03 1.34BE+03 0.000E+00 1.348E+03
§ 934E+03 0.000E+00 5.934E+03 1.390E+03 0.000€+00 1.390€+03
6.0206+03 0.000E+00 6,020E+03 1.432E+03 0,000€+00 1.4326+03



7D TENERA

susJsecT _Verification of TOXPUFF and TOXEVAP
LOTUS 1-2-3 Spreadsheets

CONTROL LD NO

2991
2992
2993
2994
2995
2996
2997
2998
2999
3000
3001
3002
3003
1004
3005
3006
3007
3008
3009
3010
30N
302
3013
3014
301¢%
3016
3017
3018
3019
3020
021
302
3023
3024
3026
3027
3028
3029
3030
303
3032
3033
3034
3035
30346
3037
3038
3039
3040
3041
304c
3043
3044
3045
3046
3047
3048
3049
3050

1961-2.2-00]

provecY Monticello Toxic Chemical Study

3186
3188
3190
3192
3194
3196
3198
3200
3202
3204
3206
3208
3210
3212
3214
3218
5216
3220
3222
3224
3226
3228
3230
3232
3234
3236
3238
1240
3242
3244
3246

248
3250
3252
3254
3256
3258
3260
3262

]
i

3266
3268
3270
3272
3274
3276
3278
3280
3282
3284
3286
3288
3290
3292
3294
3296
3298
3300
3302

3304

o

HWIHWHH W W SN W S S S S S S S UMM ANV OO oo

ADYE-03
JATRE«0]
.252E+03
321603
.386E+03
LeLbE-D3
.S02E+03
LS52E+03
598E+03
L63BE+03
LET3E-03
.TC3E-03
JTRBE~03
LTLTE-03
LT61E+03
T69E«03
. TT2E+03
T69E+03
T61E«03
LTLTE«03
.T2BE«03
JTO3E~03
6T3E+03
L638E«03
.598E+03
S5S2E+03
.S02€+03
LhOESQ]
.386E+03
.321E+03
L252E+03
LAT9E03
.101E«03
.D20E+03
L934E+03
LBLEEDD
L753E+03
L65B8E+03
.560E+03
LLSPES0S
J3SSE03
L249E+03
LJIG1E«03
L031E+03
.S20E+03
.BOTE+03
JE93E+03
ST7BE+03
LL62E-03
L3456+403
.228E+03
L111E+03
L993E+03
LB76E+03
.T60E+03
644LE+03
.S28E+03
LAV14E-Q3
.300E+03
. 1B8E~+03

LOTTE+03

0.000€+00
0.
0.000€+00

000E+00

C.000E+LO
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
1.719€+03
2.332F+03
2.B32E+03
3.267E«03
3.660E+03
4, 021E+03
4.358E+03
4,67SE-03
4. 977E~03
5.265E+03
5.541€+03
5.807E+03
6.065E+03
6.314E+03
6.556€+03
6.
7
g
T
7
7
g
8
L]
8
L}
9
s
9
9
S
9
9
8
8
8
8
8
8
8
8
g
g
8

TH2E+03

.022E+03
.2LBE+DS
L&b65E+03
.680E+03
LBO0E+03
.097€+03
L299E+03
A9FE-03
LE94LESDT
.BBTE+C3
.O76E+03
J263E+03
AATEDT
425E+03
L299E+03
A79E+03
JO64E+D3
.955€+03
.BS0E+03
.TS0E+03
A54E+03
.562E+03
LLT3E-03
3B7E«03
.305€+03
L226E+03
L149E+03

075E+03

101E~03
LTPE+03
L252E+03
321603
LIB6E+03
LLLBE-DS
.S02E+03
,S52E+03
LSOBE+03
L638E+03
L6T3E+03
,TO3E+03
LT2BE+D3
747E-03
LT61E+03
LT69€+03
JTTRE«C3
,4BBE+03
L093E+03
LST9E+03
L995E+03
L036E+04
LDEDE+04
. 100E+04
J2TE«D4
LIS3E+04
NTTE+D4
VI99E+04
LRI9E-04
LC3PE~04
L2S5TE+D&
L2TIE+D4
L2B9E+DL
. 304E~04
.31BE+04
L331E+04
L343E+04
355E 04
.366E+04
L 376E+04
,385E+04
39404
LAO3E«04
AV11E06
L 1BE~D4
LL25E~D4
LI12E-04
.388E+04
36LE+D4
IA1E«04
.S1BE+04
L295E+04
LOTLE=DS
L253E+04
L232E+04
L212E+D4
192E+06
L TR2E+04
L153E+04
L134E+04

.115E+04

1.47SE+03 0.000E+00 1.475E+J3
1.518E+03 0.000E+00 1,.518£+03
1.5/ 16+03 0.000E+00 1.561E+03
1.604E+03 0.000E+00 1.604E+03
1,64BE+03 0,000E+00 1.648E+02

1.6926+03 §.000E+00 1.6926+03
1.736E+03“D. 0D0E«00 "1, 736E+03
1.780E+03*D. 000E+00 4 . 780€+03
1.824E+03 0.000€+00 1.824E+03
1.868E+03 0.00UE+00 1.B6BE+03
1.9126+03 0.000E+00 1.912E+03
1.956E+03 0.0006+00 1.956€+03
1.999E+03 0.000E+00 1,999E+03
2.0436+03 0.000E+00 2.043E+03
2.0B6E+03 0.000E+00 2.0%6E+03
2.1296+03 0,0006+00 2.129€+03
2.1716+03 0.000E+00 2.171E+03
2.213E+0% 1.572E+01 2.229€+03
2.255E+03 3.490E+01 2.292€+03
2.296E+03 6.266E+01 2.358E+03
2.336E+03 9. 176E+01 2.428E+03
2.376E403 1.264E+02 2.501E+03
2.416E+03 1,6006+02 2.576E+03
2.454E+03 1.9B4E+02 2.653E+03
7.4926+03 2.3936+02 2.731E+03
2.5296+03 2.8266+02 2.8126+03
2.5666+03 3.2826+02 2.B94LE+03
2.601E+03 3.758E+02 2.977€+03
2.636E+03 4.2556+02 3.061E+03
2. 6696403 4.7T1E+02 3. 146E+03
2.702E+03 5.304E+02 3.233E+03
2.734E+03 5.8556+02 3.3196+03
2.7656+03 6.423E+02 3.407E+03
2.794E+03 7.006E+02 3.495E+03
2.B23E+03 7.604E+02 3.5B4E+03
2.851E+03 8.2176+02 3.6736+03
2.B776+03 B.BASE+D2 3.762E403
2.903E+03 9,4856+02 3.851E+03
2.927E+03 1.014E+03 3.941E+03
2.9506+03 1.0806+03 &.031E+03
2.972E403 1,148E+03 &,121£403
2.993E+03 1.217E+u3 4.210E+03
3.0136+03 1.287E+03 4.3006403
3.031E+03 1.359E+03 &4.390E+03
3. 04BE+D3 1.431E+03 4. 4T9E+03
1.064E+03 1.504E+03 4.569E+03
3.079E+03 1.ST7E+03 &.656E+03
3,0936+03 1.647E+03 &.7406+03
3.106F+03 1.716E+03 4.822E+03
3.1178+03 1.7836+03 4.9006+03
3.1276+03 1.8496+03 &,976E+03
3.134E+03 1.913E+03 S . 0498+03
3.144E+03 1.975€+03 5.119E+03
3.151E+03 2.036E+03 §.187E+03
3 1566403 2,096E+03 5.2526+03
3.1616+03 2.154E+03 5.315E+03
3.164E+03 2.211E+03 5.375€+03
3. 1666403 2.267E+03 5.4338+03
3.1676+03 2.3226+03 5.489€+03
3. 168E+03 2.3756+03 5.543E+03
3. 1676403 2.427E+03 5.594€+03

{ .
PREPARED BY C A5~ DATE 3/8/93

310k
CHECKED BY ‘#&_one Jiofi

PREL. SHEET




SUBJECT
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LOTUS 1.2.3 Spreadsheets

TOXEVAP

proJECT Monticello Toxic Chemical Study
1961-2.2-00]

CONTROL L.D. NO

3308
3310
3312
3314
3316
3318
3320
3322
1324
3326
3328
3330
3332
3334
1336
3338
3340
3342
3344
3346
1348
3350
3382
31354
3356
3358
3360
3362
3364
3366
3368
3370
3372
3374
3376
3378
3380
3382
3384
3386
3388
33%0
3392
31396
3396
3398
3400
3402
3404
3406
3408
3410
3412
3414
3416
3418
3420
3622
3424
3426
3428

—

=
PREPARED BY Q;,,.’ DATE _3/8/93

3p8/6>
CHECKED BY 4{)(— DATE /

PREL. SHEET

SHEET b

OF

OF

69

SHEETS

2.96TE+Q03
2.859€+03
2.753E+03
2.64BE+03
2.546E+03
2.645E+03
2.346E+03
2.250€+03
2.156E+03
2.064E+03
1.974E+03
1.887E«03
1.802£+03
1.719€+03
1.639€+03
1.562E+03
1.48TE-03
1.614E+03
1.344E <00
1.276E+03
1.211E+03
1.1486+03
1.087E+03
1.029€+03
9.730E+02
9. 194F+02
8.681E+02
8.18%96+02
7.720E+02
T.271E+02
6.B42E+02
6.434E+02
6.045E+02
5.6T5E+02
5.3236+02
4.985E+02
4.6T3E+02
& . 372E+02
4. 0B8E+02
3.8198+02
3.565€+02
3.325€+02
3.099E-02
2.8858+02
2.6856+02
2.496E+02
2.318E+02
2.'52E+02
1.995E+02
1.8498+02
1.7T12€+02
1.584E+02
1.464LE+02
1.352€+02
1.248E+02
1.151E+02
1.060E+02
9.759E+01
B. 977601 §
8.251E+01

7.577e+01

o WS .

1
1
1
1
1
L
g
v
9
9
9

9
8
]
8
8
g
8
8
S
8
7
7
7
7
7
7
7
7
T
7
7
6
6
é
6
6
6
[
6
6
6
6
é
é
6
6
6
6
]
]
6
L]

&
5
5
5
5

.D0LE+03 1.09TE«04

,935E+03

.B68E+03

.803E+03

LTLOE+03

67903

L620E+03

J563E+03

.SOTE+03

AS53E«03

.4D0E«03

.349E+03

L299E+03
.250E+03

.203E+03

JI5TE+03

J111E+03

.D6BE+03
7.025€+03
.983E+03
LG 26+03
9L 703
(86«03
LB24E+03
L787E-03
.TS0E+03
.T15E+03
LT9E03
HL5E«03
LL11E-03
LSTBE+03
LS46E+03
S14E+03
&LB3E+03
&53E+03
LL23E+03
L394E+03
.3658+03
.336E+03
.309E+03
2B81E+03
L254LE+03
.228€+03
.202€+03
LAT7E«03
L1526+03
,127E+03
.103E+03
L079E+03
.056E+03
.032£+03
.D10€+03
L9BTE+C3
L965E+03
.96&5’03
J922E+03 :
L901E+03
.BBOE+0Q3
.B&DE-03
LBLOE+03
.820€+03

LO79E+04
LD62E+04
LDLSE~04
L029E+04
LD126+04
966E+03
JB13E+03
J663E+03
L516E+03
L3T4E+03
L235E+",
JA01E-03
D69E+03
BL2E+03
,T18E+03
SO8BE-03
ALB1E+03
.36BE+03
25CE+0S
JA52E+03
LO49E+03
.9S0E+03
(BS3E+03
. T60E+03
L6TOE+03
.S83E+03
&OBE+D3
&ITE+D3
.3386+03
263E+03
189803
. 19E+03
0S1E+03
L9B5E+03
,922E+03
B6IE-03
.BO2E+03
LTGSE+03
L91E-03
.638E+03
SBTE+03
.S38E+03
ADVEHD3
LAL5E+C3
.&D1E+03
359€+03
318E+03
L27BE+03
.240E+03
L204E+03
. 16BE+03
L134E+03
.100E+03
,068E+03
037e+03
.D07€+03
LSTBE+D3
L9S0E+03
L922E+03

B96E+C3

—— A~

3.1656+03 2.47BE+03 5.643E03

3.
3.
3.
3.
L
3.
3.
3.

3

.
B
3.
3
3.
3.
3.
2.
2.
2.
B
2.
2
2.
2.
o,
&
&s
2.
F R
&
2.
&.
2.
2.
8
t &
2.
2.
2.
-
2.
&
2.
3
8
2.
2.
2.
2.
2.
2.
2.
2.
&
2.
.213E+03
ADLESCT
N75E«03

2
2

<
2>
.

1626403
158E+03
154E+03
148E+03
142E+03
135E+03
1266+03
1175403
10RE+C3
098E+03
08TE«03
0/7SE«03
062E+05
049E+03
036E+03
022¢+03
007E+03
P92E+03
STHE+LY
Q60E+03
943E+03
P26E+03
909E+03
BP1E+03
B73E+03
855E+03
B836E+03
B1TE«C3
798E<03
T79E+03
TSOE+03
740E+03
T20E+03
TO0E«03
$BOE+03
640E+03
639E+03
619€+03
508E+03
STBE«03
557e+03
§37€+03
S16E+03
LO6E+03
4TSE«03
4556403
634E+03
L14LE-03
3I93E+03
I7T3E+03
353403
333E+03
313E+03
293E+03
273E+03
2STE+03
233E+03

2.528E+03 5.690£+03
2.5TTE+03 5.735€+03
2.624E+03 5.778E+03
2.6716+03 5.820€+03
2.717€+03 5.850€+03
2.7626+03 5,896E+03
2.BOGE+D3 5.932E+03
2.849E+03 5,.966E+03
2.B91E+03 5.999E+03
2.9326+03 6.030E+03
2.972E+03 6.059€+03
3.0126+03 6.087€+03
3.051E+03 6.113E+03
3.089E+03 &6.138E+03
3.126E+03 6.162E+03
3. 1626403 6, 1B4E+03
3.198E+03 6.2056+03
3.233E+03 6.225€+03
3.267TE+03 6.243E+03
3.301E+03 6.2616+03
3.334E+03 6.277E+03
3.366E+03 6.292E+03
3,398E+03 6.307E+03
3.429E+03 6.320€+03
3,455E+03 6.3326+03
34896403 &6.344E+03
3.5186+03 6.354E+03
3.547E+03 &.364E+03
3.5756+03 6.373E+03
3.6026+03 6.381E+03
3,629E+03 &,388E+03
3.6556+03 6.395E+03
3.6B1E+03 6.401E+03
3,.707€+03 6.406E+03
3.7316+03 6.411E+03
3.756E+03 6.415E+03
3.780E+03 6.4196+03
3.803E+03 6.422E+03
3.B26E+03 6.424E+03
3.B4BE+03 6.426E+03
3.870E+03 6.428E+03
3.B52E+03 6.429€+03
3.913E+03 6.429€+03
3.934E+03 6.429E+03
3.954E+03 6,429E+03
3.974E+03 6.429€+03
3.993E+03 6.428E+03
4.012E+03 6.426E+03
4.031E+03 6.424E+03
4.049E+03 6.422E+03
L.067E+03 6.420E+03
4.0BSE+D3 6.417E+03
4, 1026403 6.415€+03
4. 119E+03 6.411E+03
4.1356+03 6.408E+03
4. 152E+03 6, 404E+03
4, 167€+03 6.400E+03
4. 1B3E+03 6.396E+03
4, 198E+03 6.392E+03
4.213E+03 6.377F+03




/D TENERA

susJgcT Verification of TOXPUFF and TOXEVAP PREPARED BY Z/ DATE 3/8/93
LOTUS 1.2.3 Spreadsheets CHECKED BY 44& DATE D/wk3
proJECT Monticello Toxic Chemical Study PREL. SHEST oF

CONTROL I D. NO. __1961-2.2-001 rev. _0 sHEET _ 4f oF 69  SHEETS

s S v 8

3113 3430 6.953E+07 5.800E+03 §.870E+03 2.155E+03 4.227€+03 6.383E+03
3114 3432 6 3756401 5.781E+03 5.B4SE+03 2, 1366403 &,2626+03 6.378E+03
3115 3434 5. B40E+01 §.7626+03 5.B21E+03 2,117E«03 4.255E+03 6.3736+03
3116 3436 5. 3466401 S.743E403 5, 79TE+03 2.09BE+03 4.2696+03 6.367E+03
3117 3438 4 B90E0Y 5.7256+03 §.774E+03 2.080E<03 4.2826+03 o.3626+03
3118 3440 &.66BE+01 S,707E+03 5.751E+03 2.061E+03 4.295E+03 6.356E+03
3119 3442 &.0BOE+0Y 5.6BYE+D3 5.7296+03 2.043E+03 4.308£+03 6.351E+03
3120 34ké 3.7236+401 5.671E+03 5.708E+03 2.024E+03 4.321E+03 6.345€+03
3121 3446 3 39401 5.653E+03 5.687E+03 2.006E+03 4,333E+03 6.339€+03
3122 3448 3.001E+01 5.636E+03 5.667E+03 1.98BE+03 &.345€+03 6.333E+03
3123 3450 2.B14E+01 5.619E+03 5.64TE+03 1.970E+03 4.356€+03 6.326E+03
3124 3452 2. 5596401 5.6026+03 5,6286+03 1.952E+03 ¢ 36BE+03 63206403
3125 3454 2 3256401 5.5856+03 5.609E+03 1,935E+03 4. 3796403 6.313E403
3126 3456 2. 1116401 5.560E+03 55906403 1.917E+03 4.3906+03 6.307E+03
3127 3458 1. 915E+01 5.5536+03 5.572E+03 1,900E«03 4.4006+03 6.3006+03
3128 3460 1.736E+01 5.537E+03 5.5546+03 1.BA3E+03 4.411E+03 6,2936+03
3129 3462 1.5726407 5.5216+03 5.536E+03 1.B66E+03 4,421E+03 6.286E+03
3130 3k 14236401 5.505E+03 5.519E+03 1.B49E«03 4.431€+03 6.279€+03
1131 3406 1.2876+01 5.4906+03 5.503E+03 1.832E+03 4.440E+03 62726403
3132 3468 1.1636401 S.4TGE+03 5,.4BSE+03 1,B156+03 &.4506+03 ¢.265E+03
3133 3470 1.050E+01 5.459E+03 5.4706+03 1.799E+03 4.4596+03 6.258E+03
3134 3472 9.467E+00 5.644E03 5,456E+03 1,7B2E+03 4.4068E+03 6,250€+03
3138 3476 B.533E+00 5.4308+03 5.438E+03 1,766€+03 & 4TTE403 6.243E+03
3136 3476 7.684E+00 5.4156+03 5.423E+03 1.750E+03 &.4BOE+03 6.236E+03
3137 3478 6.915E+00 5.401E+03 5, 408E03 1.734E+03 &.404E+03 6.228E+03
3138 3480 6.217E+00 §.3870+03 5.3936+03 1.718E+03 &.5026+03 6.2206+03
3139 3482 5. SBSEe00 S.3726+03 5.37BE+03 1.703E+03 4.5106+03 6.2136+03
3140 3484 5.013E400 5.359E+03 5.364E+03 1.687E+03 4.518E+03 6,2056+03
3141 3486 &.49TE+00 5.345E+03 5.349C+03 1.6T2E+03 4.5256~03 6.1976+03
3142 3408 4.030E+00 5.3316+03 S.3358+03 1.656E+03 4.5336+03 6.189E+03

143 3490 3.608E+00 §.31BE+03 5.321E+03 . 641E+03 4.540E+03 o, 1816403
3144 3492 3.2286+00 5.304E+03 5.30BE+03 1.626E+03 4.547E+03 6.173€+03
3145 3496 2.BBAESD0 5.2916+03 5.296E+03 1.612E+03 4.554E+03 6, 1656403
S 3496 2.578E+00 5,278E+03 5.281E+03 1.597E+03 4.560E+03 6,157€+03
3147 3498 2.3015'03/5‘2555003 5 2686403 1.5826+037% 56764037 149E403
3148 3500 2.052E+0075.253E+03"% . 2556403 1.5686+0374.5736+0376. 1416403
3149 3502 1.8296+00 5.240E+0Y 5.2026+03 1.553E+03 4.579E+03 6. 1336403
3150 3504 1.62BE+00 5.22BE+03 5.2296+03 1.539E+03 4.5856+03 6, 1246403
3151 1506 1.64BE+00 5.2156+03 5,2176+03 1.5256+03 4.591E+03 6. 116E+03
3152 3508 1.287E+00 5.2036+03 5.204E+03 1,511E+03 4,596E+03 6.108E+03
3153 3510 1.1436+00 5.1916+403 5.1928+03 1.497E+03 4.602E+03 6.099€+03
3154 3512 1.015E+00 5.1796+03 §.1B0E+03 1.4B4E+03 4.607E+03 6.091E+03
3155 3514 8. OGBE-01 5.147E+03 5,168E+03 1.470E+03 4, 612E+03 &6.083E+03
3156 3516 7.9738-01 S.155€+03 5.156E+03 1,457E+03 &.617E+03 6.074E+03
3157 I518 7.058E-01 5.144E+03 5.145E+03 1,444E+03 4.6226+03 6.066E+03
3158 $20 6.2436-01 5.1326+03 5.133E+03 1,4306+03 4.627€+03 6.057€+03
3159 3522 5.S1BE-01 5.121E+03 5.1226+03 1.417E+03 4.631E+03 6.048E+03
3140 3524 4.873E-01 5,110E+03 5.110E+03 1,404E+03 4.636E+03 6.040€+03
3161 1526 &.300E-01 5.099E+03 5,099E+03 1.3916+03 4,6406+03 6,.031€+03

162 3528 3.791E-01 5.0B8E+03 5.0886+03 1.379E+03 4.644E+03 6.0236+03
3143 3530 3.3408-01 S.077E+ i3 S.077E+05 1.366E+03 &, 648E+03 &6,014E+03
3164 3532 2.9406-01 5,066+ 13 5.066E+03 1.354E+03 4.652E+03 6.005E+03
3165 3534 2.586E-01 5.055E+ '3 5.055E03 1,341E+03 4.6556+403 5.997€+03
3166 3536 2.2736-01 5.064E+03 5.045E+03 1,329€+03 4.6596+03 5.988E+03
3147 1538 1 99SE-01 5.034E+03 5.034E+03 1.317E+03 4,662E403 5.979E+03
3168 3540 1.751E-01 5.0236+03 5.026E+03 1.3056+03 4.666E+03 5.9706+03
3169 3542 1.5356-01 5.013E+03 5. 0136+03 1.293E+03 4.6469E+403 §.962E+03
3170 1544 1.344E-01 5.003E+03 5.003E+03 1.2816+03 4.672E+03 5.9536+03
317 1606 1. 177E-01 4.993E+03 4. 993E+03 1.269E+03 4. 675E+03 5.944E+03
3172 3548 1 029601 4.9RIE+03 4.9B3E+03 1.2588403 4.678E+03 5.9350+u3
173 3550 B.992E-02 &.GT3E+03 4.973E+03 1.266E+03 4.680€+03 5.9276+03
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/D TENERA

suseet Verification of TOXPUFF and TOXEVAP PREPARED 8Y L DATE 3/8/9)
LOTUS 1-2.3 Spreadsheets CHECKED BY 44( DATE SZ;ﬁ 3
proJECT Monticello Toxic Chemical Study PREL. SHEET oF _ _

CONTROL 1.D. NO 1961-2.2-001 . sHEET _ 47 OF 69 SHEETS

T

L13E-02 1.417E-02
.929€-03 8.955€-03
.66 1E-03 5.657€-03
.S64E-03 3.574E-03
), 251€-03 2.256E-03
L4228-03 1.426E-03
.GBSE-04 9.011E-04
GTGE-04 5.693E-04
.586E-04 3,597E-04
L266E-04 2.2T2E-D4
A31E-04 1.435E-04

.000E+00 0.000E+00 &,131E-05
.0ODE+00 0.000E+00 2,610E-05
.0D0E+00 0.D00E+00 1.649€-05
.DODE+00 0.D00E+00 1.042E-05
.O00E+00 0.000E+00 6.581E-06
.000E+00 0.0D00E+00 4.157E-06
LOD0E+00 0.0N0E+00 2.626E-06
.D0OE+00 0,000E+00 1.659€E-06
.O00E+00 0,000E+00 1.04BE-06
.D00E+00 0.000E+00 6,622E-07
_D00E+00 0.000E+00 &.1B4E-07
0.000E+00 0.000E+00 ©.000E+00 2.643E-07 9.042E-05 9.068E-05
0.000E+00 0.000E+00 0.000E+00 1.6706-07 5.712€-05 5.729€-05

0.000€+00 O 1
0 8
0 5
0 3
0 2
0 1
0 8
0 5
] 3
0 2
0 i
0 9
0 S

0.000E+00 0.000€+00 0.000E+CO 1.055E-07 3.609€-05 3.619€-05
2 2
0 1
0 9
0 5
0 3
0 2
0 1
0 v
0 5
0 3
0 2
0 1
0 9

S

0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000€+00
0.000€+00
0.000€+00
0.000E+00
0.000€+00
0.000E+00

0.000E+00 0.000E+00 0.000E+00 6.664E-08 2,7BOE-05 2.286E-05
0.000E+00 0,000€+00 0,000£+00 4.210E-08 1.440E-05 1.444E-05
0.000E+00 0.0VDE+00 0.0D0E+0D 2.6606-08 9.099E-06 9.126€-06
0.000E+00 0.000E+00 0.000E+00 1,680E-08 L74BE-06 5.765€-06
0.000€+00 0,000E+00 0.000E+00 1.062E-08 L631E-06 3.642E-06
0.000E+00 0.0D0E+00 0.000E+00 6.706E-09 ,294E-06 2.301E-06
0.000E+00 O,000E+00 0.DO0E+00 &.237€-09 LLDE-06 1.454E-06
0.000E+00 0.000€+00 0.000E+00 2.676E-09 9 156€-07 9.183E-07
0.000E+00 0.000E+00 0.000E+00 1.691E-09 .7B5€-L7 S.B01E-07
0.000E+00 0.000E+00 0.000€+00 1.068E-09 L654E-07 3.665E-07
0.0D00E+00 O.000E+00 0.000E+00 &6.748E-10 .309€-07 2.315€-07
0.000E+00 0.000E+00 0.000E+00 &.263E-10 JLSBE-07 1,463E-07
0.000E+00 0.000E«00 0.000E+00 2.693€E-10 L214E-D8 9.241E-08
0.000E+00 0.000E+00 0.000E+00 1.702E-10 .B21E-08 5.838£-08
,67TTE-08 3.688£-08
,323E-08 2.330£-08
1. 46BE-08 1.4T2E-08
L272E-09 9.299€-09
.B58E-09 5.875E£-09
JJO1E-09 3.711E-09
J338E-09 2.345E-09
ATTE-09 1.481E-09
.331€-10 9.358E-10
,B9SE-10 5.912€-10
. 724E-10 3.735€-10
.353E-10 2.360€-10
ABSE-10 1.491E-10
J390E-11 9.417E-1
J932E-11 5.949E-11

.000E+00 0,.000E+00 1.075€-10
,DOOE+00 0.000E+00 6.791E-11
,000E+00 0.000E+00 4.290E-11
).000E+00 0.000€+00 2.710E-11
,OD0E+00 0.000€+00 1 712E-11
.ODDE+D0 0,0006+00 1.0826-11
.000E+00 0.000E+00 6.834E-12
.000E+00 0,000€+00 &.317€-12
_000E+0D 0,000E+00 2.727E-12
.000E+00 2.000E+00 1,723E-12
.000E+00 0.000E+0C 1.089E-12
.000E+C0 0.000E«D0 6.877E-13
LU00E+00 0.000E+00 4 .345E-13
.000E+00 0.000E+00 2.745€-13
,0ODE+00 0,000€+00 1.734E-13

0,000E+00
0,000E+00
0.000€E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000€+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.,000€+00

. 367E-11 2.374E-1
L496E-11 1.5008-11
ALDE-12 9.6T6E-12
969E-12 5.987E-12
JTTAE-12 3.782E-12
.3826-12 2.389E-12
,505€-12 1.509€-12
,S50BE-13 9.536€-13
,007E-13 6,0258-13
795E-13 3.806E-13
J397E-13 2.404E-13
515E-13 1,519€-13
S68E-14 9.596E-14
LD45E-14 6.063E-14
.B19E-14 3.830€-14
AL13E-16 2.420E-16

|.524E-14 1.529€-14

,000E+00 0.000E+00 6.920E-14
.O00E+00 0.000E+00 &.372E-14
.000E+00 0.000E+00 2.762E-14
.O00E+00 0.000E+00 1.745E-14
.000E+00 0.000E+00 1,102E-14
.000E+00 0.000E+00 &,964E-15
.000E+00 0,.000€+00 4 .399€-15
.CODE+00 0.000E+00 2.779€-15
.CN0E+00 0.000E+00 1.756E-15
.000E+00 0.000E+00 1.10¢E-15
,000E+00 0.000€E+00 7.008E-
,000E+00 0.000E+00 &.427E- b
,000E+00 0.000E+00 2.797E-16
. DODE+00 0.000E+00 1,767E-16
.OQGEvG 0.000€+00 1.116E-16
GO0E+00 0.000E+00 7.052E-17
.ASDOE~OO 0.000E+00 &.455E-17

0.000€+00
0.000E+0C
0.000€+00
0.000€+00C
0.000€+00
0.000E+00
0.000€+00
0.000&+00
0GOE+00C
000E+00
0905°00

0

0 3
0 2
0 1
0 9
0 5
0 3
0 2
0 1
0 v
0 $
0 3
0 2
0 1
0 9
0 5

0.000E+00 0.000E+00 0.000E+00 1.0956-13 3,747E-11 3.7586-11

0 .
0 1
0 g
0 5
0 3
0 2
0 1
0 g
0 6
0 3
0 62
0 1
0 9
0 6
0 3
0 2
0 1

0.
0.
0.
0.
0.
0.
0.
0.
0.



7D TENERA
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LOTUS 1-2-3 Spreadsheets CHECKED BY jl.: DATE J/rf>
-

proJECT Mor cello Toxic Chemical Study PREL. SHEET OF

CONTROL 1.D. NC 1961-2.2-001 ) SHEET __ 48 oF __69 SHEETS

_O00E+00 0.0006+00 0.000E+00 2.B15E-17 9.629€-15 9.657E-15
O00E+00 0.000E+00 0.000E+00 1. «17 6.083E-15 6.101E-15
.0D0E+00 0.000E+00 0.000E+00 1. E-17 3.843E-15 3.B54E-15
), 000E+00 0.000E+00 0.000E+0C 7.097E-18 2.428E-15 2.435€-15
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e
sussecT Verificaton ¢f TOXPUFF and TOXEVAP
L LOTUS 1.2-3 Soreadeheets

PREPARED BY </C¥

CHECKED BY ,;h N4

PREL. SHEET

o p——
Kl

DATE 3/8/93
DATE 3/ o/

—— e

OF

provEcT Monticello Toxic Chemical Study
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APPENDIX £

TOX2UFF Fermula Listing

A:BY: 1 Toxic themical Spill Calculation

A:A2: NID] WFo. chemical boiling point less then ambiert temperature)
AiAL: [W10) Last Uprlated:

S:iCh: (1) ‘$-Mar-93

A:D&: ¢ Analyzed Chaowmicel: Chlorine

AiAD: fH‘:} fsussEtEsess :::ta:ll.tbl::zr:1:tl;tt-tsn:r==tu:tzn::t:ullt'.lltnlllxtt
AA7: IWI0) 'Design Inaute:

A:AD: (W10) ¢ Spill Deta:

A:C10: 'Containar Volume (VC, cm**3):

A:F10: (S3) 52040000

A:B11: Spill to CR Intaks Uistunce (XG, m):

AsF11:2FY) 3218

A:D12: ! Spill Type: Circuiar

A:AY5: [wW10) ' Meteorologicyl Data:

A:81&:; Pasguill’s Stubility Category:

A:Fié: G

4:817: ' Ambient Temperaty~e (Tac, degrees ():

A:FIT: 20

A:C18: Wind Speed (U, m/sec):

A-F18: 1

A:C1G: Air Fressure (PA, atm):

A:FY !

A:AZ! 101 koom Data:

A:B22: 'Control Roam WVAC intase Height (2, m):

AsF2o: 11,28

A.B23: Control Room Volume (CRY, ft*v3):

AsF23: (83) 276C0

A:AZ6r [NY10) CR HVAT Intake Rate (CFIN. fr.**3/minute
ArF24: T&40

A:AZS: (Wil Chemical Daca

A:B27: Chemical Density (DENS, g/cm®*3)

A:F27: (F3) 1.57

A:82B Bo ng Point {/b. degrees C)

A:F28: <340

A:B29 Melecular Weight (MW, g/mole):

A:F2%9¢« (F2y 70.9

A:ASC: 0] He st Capacity (Cp, cal/g-degres C):
A:F30: 0,286

R:A3Y1: TWi0) Heat nf Vaporization (Hv, cal/g):
A:F31: 68.8

AsAl (W10} * Constants:

A 0] jdeal Gas Constart (R, atm-m**3/mole-dlegree K):
A 8.275€-05

A Air Density (DAIR, g/cm**3,

A at 1 atmesphure and 20 deg 'ees ():

A 0.6012

A v

A

A: Gravitational Constan! (£, cm/sec**?
A

At . Forced Convection Heat Transfer Coefficient
L ' he, cal/cm**2«sec-degree C):
A: C 1016

£ ] ' Atinos. andd Solar Heat Flux (gr, cal/er

A 0.0212

A Caizulated Design Inputs:
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7D TENERA

sussecT Verification of TOXPUFF and TOXEVAP PREPARED nv{’;'._".' DATE 1/R/93

LOTUS 1.2.3 Spreadehests cHECKED BY £HJC  pate 2/
’

prROJECT Monticello Toxic Clemical Study PHEL. SHEET oF -

CONTROL I.D. NO 1961-2.2-001 REV 0 SHEET £8 OF 69 SMEETS

APPEND X 3
YOXEVAP Results for Ethyl Alcohol Anelysis
Range: A1 « G150

[} ’ b C 0 £ f G
1 foxic Chemical Spill Calculation
2 (for chemical boiling point grester than ambient temperature)
3
- Lest Updated: O6<Mar-93  Analyzed Chemical: Ethyl Alcohol
£
t\ l"&lt!l!'ll’llll!i!"’.l.lt'l"u!l'ltllt'lfl..ll.!l!tlllll!Ill.ll".!llll
7 Design Inputs:
L]
v Spill Data: /
10 tontainer volume (VC, cm**3): 1.1056+08 ¥/
1" spill to CR Intake Distance (X0, wm, 3218.0
12 Spill Type: Circular
13
14
\ Meteorological Data:
6 Pasguill’s Stability Cetegory: G >
17 Ambient Temperature (Tac, degrees C): 20
18 vind Speed (U, m/sec): 1
19 Air Pressure (PA, atm)! 1
20 Air Pressure (Ps, mm-Hg): 0
a1 Control Room Date:
22 Control Room HVAC Intake Height (3, m): 11.28
23 Control Room volume (CRV, ft**3): 2.700E+04
26 CR WVAC Intske Rate (CFIN, ft.**3/minute): 7440 -~
25
26 Chemical Datwn:
27 Chemical Density (DENS, g/em**3): 0,789
o8 Boiling Point (Th, degrees C): 8.5 <
29 Molecular Weight (MW, g/male): “.07 7

‘ 30 Diffusion Coefficient (D, cm**2/sec): 0.1
n vapor Presssure (Ps, minHg): &0
32 Constants:
13 Ideal Gas Comstant (K, atm-m**3/mole-cegree K): 8,205E-05 N
74 Air Density (DAIR, g/cm**3,
35 at | atmosphere and 20 degrees C): 1.206-03 ~

‘ 36 Pl: 3.1418927 °

’ 37 Gravitetional Constant (G, cm/sec**2): o8 .
38 Afr Viscosity (VISC ® Te, g/cm-sec): 1.834E-04
35
&0 Calculeted Design Inputs:
&1
&2 initial Chemical Mass (MT=VC*DENS, g): B.TIBE«O7 s
&3 Anblent Temperature (Te=Tac+273.16, degrees K)! 293,16 °
e Chemical Boiling Point (Th, regrees X): 351.66 '/,
¢S  Schmidt Number (5c**(1/3), (VISC/D*DAI®, * 1/3),t 1,1526¢00

EELESEZ NS ERIRNESERE NN 3 1 31 53132 3 -
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7D TENERA

susseet Verification of TOXPUFF and TOXEVAP PREPARED BY. 7 1L DATE 1V/8/9)

LOTUS 1.2.3 Spreadsheets ) CHECKED BY {"-f __ DATE __"___‘_

proJecT Monticello Toxic Chemical Study N R PREL. SHEET oF
conNTROL 1D NO. __1961.2.2-001 rev. 0 SHEET _ 87  oF __ 69 __ SHEETS
L e

Pd
113 Conversion to PPN (PPM, pomy/ (g/m**3)) = (R*1*1 . 0E+06)/(MW*Pe)
“w . S22 -
L ¢

"1 ‘lrllll'lalllllllll:ll'l'bmlll!l'l:ll‘llIIElllktll'll.llFrllltltlll"ll C"L‘Ad Nr’l

116 Caleuletion of Continvous Release Cone Dutside Control Room B e i il

117 p— YW g D7 *?

118 tont Conc & CR Intake (CRC(t), pom) = K®(ADeACH*1)® " il () Taem s BE A(Y,

119 (17C2°P1*UPSIGYMOSIGIMN) ) (expl . o

where 1ehsl for DVAPSDAIR, A2%(2-NIYO2/H1GIM ) venpl 7005 ENTRy 1S JeXT Qady

121 teh for DVAP<DALR CAJ2%(1oh )P 2/S1GINT 2] Y PPN v - a4 ,
: o MT LFF T 5 .

122 yel, ADsALM*tsAmax for o « N CACanATS

L I t>Tmax, and tet-X0/U WAEN sy T A Ve s

126 Note CRCItI=D for t<X0/U and for tatime when entire spill evaporates

125 plus X0/U (TmaxeTgonesx0/U) )/;(Q 3/u/ty

126

127 DVAP (g/cm**3) = MV*PA/R*Ta

128 e 1.9156-03

lllll‘nlIllll'tllllttl!lttn‘!lxt(l‘l!(t!?iltl!t'llﬂlll'ltﬂ!ltlilllllll
taleulation of Concentration Inside Control R
toncentration in the Ch s computed 'n & Tl Step by step

T
-

132 marner by adding the the inside CR concentration
133 st the previous time step to the difference
134 between the current outside concentration minus the previous
135 inside concentration times an exponentiasl bulldup foctor,
'ff B tltllkllllllll‘lc!t(!tl&lllllxktlkl‘llll%l(al’lrl‘lll:llllIllllltlllll
137 X(t) for TgonesTmax+X0/uw t>Tmaxex0/U: 1,.750E+02 &
138 X{t) Constant for TmaxexO/u» t » XO/U: T.A37E-G4
‘?,’, a :::r:1:z:x:=:;:x-;::::~.,-.‘n;:;::;.:::.,1.::1::::;.&,-:::r,,:::uixrulrx
Analysis Resulls hs 0
141 Outside Inside outside Inside Chemicol Analyled:
143 th Lonc CR Cont CR Corne CkR Cong Ethyl Alcohol
T Cont | fruousCont i nuousCont | nuous Cont 1 nuous
145 Time (sec) (ppm) i) { ppm) { ppm)
146 srzsastsen EESES srRee 2ESER geEE?
147 0 0.0006+0070.000E«00 0.0006+00 O QE~00
148 1 0.000E«00 0.0008+00 0.000E+00 O Of « O(
14§ 2 0.0006+00 0,0006+00 0.0006+00 ©,000¢+
150 3 0.0006+00 0.0006+00 0.000E+00 0,000€+0C
Range: 42950 G3400
. A [ c £ F G
2950 3206 0.0006+00 0.000E«00 0, = . 000E+0C
2951 %208 0.000E+00 0.000E+00 0. 0.000E+00
2952 210 0.000E«00 0.000E+00 0. 0.000E+00
2953 3212 0.000E+00 0.000£+00 O 0.000€+00
2954 3244 0.0006+00 0.00C 0.000E+00 0.000E+00
2955 3216 0.000€+00 0.00 ) 9.000E+ 0.000€+00
2946 3218 1.D10€<00 9 234E-0371.0108+00 9. 234E-03
2957 3220 6,.4926+007°6. 8516 -0276.4026+00 6.85'E-02
2958 3222 1.141E+01 1.7226-01 1,961601 1, 722€-00
2959 3224 1.608E+01 3.177¢-01 1.6088+01 $.177¢-01
2960 3226 2.0596+01 S5.0306-01 2.059€+01 5.0306-01
2961 3228 2.49BE+01 7.268E-01 2.498E«01 7.268E-01
2962 3230 2.927E«0) 9.8786-01 2.927E+01 9, 878E-0Y
2963 3732 3.34BE+01 1.285600 3.348E+01 1,2850+00
evh4 3234 3,7636401 1.6176+00 3.7636+01 1.617E+00
2965 3236 4. ATE<D PR4E+DD & 171E+01 1. 984LED0
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7D TENERA

susskct _Verification of TOXPUFF and TONEVAP PREPARED BY (c 7 DaTe V891

LOTUS 1:2-3 Spreadshests L CHECKED BY 4{,( oare 5/em3
rroJECT Monticello Toxic Chemical Study PREL. SHEEY oF
conTROL 1D NO. __1961.2.2-00] rev. 0 sHEeT 60 oF 69 GHEETS

3088 3482 1, TS0E02 1. 1126+02 1.7506+02 1.112E«02
3089 3484 1, 7SOE02 1.1178«02 1. 7H0L+02 1.117¢«02
3090 3486 1.7S0E«02 1.1238+02 1. 7506402 1. 1238+0¢
3091 3488 1, 7S0E+02 1.1296+02 1.TS0E+02 V. 1E9E+02
3082 2490 1.7S0E+02 1.%356+02 1. 7S0E~02 1, 138602
3003 3452 1.7506+02 1.16406402 1.750€+02 1. 140E+02
3004 3496 %, 7506402 11468402 1, 7SOEC02 1.7466E+02
309% 3496 1.750E+02 1.1516«02 1.7506+02 1.1516«02
3096 408 1. 7506402 1,157E+02 1. 7S0E02 1,15TE«02
3097 $500 1.750E+02 1.1626+02 1.7506402 1.1626+02
3098 1502 1,7508+02 1.1686+02 1.7506+02 1. 168E+02
309% 3504 1. 7S0E«02 1.1736+02 1.7S0E+02 1. 173602
3100 1506 1.7506+02 1.178E+02 1. TS0E+02 1. 1786402
310 3508 1.750E+02 1, 1A3E«02 1.7506+02 1.183£+02
3102 3610 1.7S0E«02 1.189E+02 1, 7S0E+02 1. 189802
3103 2512 1.7S0E«02 1,194E+02 1,750£+02 1.194E+02
31104 1514 1. 7SOE«02 1,1996+02 1.7500+02 1. 199F«02
310% 3516 1. 750602 1.204E+02 1.750E«02 1.204E+02
3106 3518 1.7S0E+02 1.2096402 1,750E+02 1.2096+02
3107 3520 1.750E+02 1.214E6+02 1.750E+02 V. 2V6E«02
3108 1522 1, TS0E«02 1.2196+02 1.750E+02 1, 219E+02
3109 3524 1,7506+02 1.2236+02 1.T50E«02 1. 223E+02
3110 1526 1.7S0E«02 1.2286402 1. PS0E«02 1.228E«02
311 3528 1. 7SOE+02 1.2336+02 1.750E+02 1.233€6+02
3112 3630 1, 750E«02 1.23BE+02 1.750€+02 1, 238E+02
313 3532 1, 7S0E+02 1.2420402 1. 7506402 1.2426+02
3 1534 1.7506402 1.26476+02 1.7506+02 1,247E<02
3118 3534 1.7S06+02 1.2528+02 1, 750F+02 1, 252002
3116 1538 1, TSOF402 1.256E402 1. THOE«02 1.2566+02
117 3640 1.750E+02 1.2616+02 1. 750602 1. 261602
3118 3542 1.7506+02 1.265E+02 1.7650E+92 1.2656+02
3119 3544 1. 7506«02 1.2706+02 1.7301002 1.270E+02
3120 3546 1, 7SOE«02 1.274E+02 1, T50E+0 1.2T4ED2
nan 3548 1. 7S0E+02 1.2786+02 1.’50[«02 1.278E+02
i 3650 1.7S0E+02 1.283F+02 1.7506+02 1. ZO3E«02
3123 3552 1.7500+02 1.287E+02 1.750E+02 1. 287E<02
3124 31554 1.7S0E«02 1.291E+02 1.750E«02 1. 291602
3128 3566 1, 7S0E+02 1.2956+02 1.750€+02 1, 295802
3126 3558 1.7S0E«02 1,3006+02 1.750€+02 1. J00E«02
3127 560 1.7506+02 1.304E402 1.7S0E+02 1,.304E+02
328 2662 1,7506402 1.3086+02 1.7508+02 1.308E+02
e 3564 1, 7SOE«02 1.312E+02 1.750E+02 1.3128+02
3130 1566 1.750E+02 1.316E+02 1.750E+02 1. 316€+02
nn 548 1, 7SOE«02 1.3206+02 1,7506+02 1.320£+02
% 3570 1.750E+02 1.324E+02 1.7S0E«02 1,324E+02
3133 3572 1,7506+02 1.32BE+02 1.TS0E+02 1.3286+02
3134 3574 1.7S0E+02 1.331E+02 1,.7508«02 1 31602
3138 1576 1.7506402 1.335E+02 1.7S0E«02 1.3356+02
3136 IS78 1.7S0E«02 1.339E«02 1.750E<02 1. 1396+02
5137 3580 1,7S0E«02 1.3436+02 1,750E+02 1 363802
3138 3582 1.TS0E+02 1.34TE+02 1.TSC[~f2 1.367602
3139 3584 1. 750602 1.350E+02 1.7506+02 1, 350E+02
e 3586 1.750E+02 1.354E<02 1.?SOS'J¢ 1.3546402
3 3588 1, 7S0E«02 1.357€«02 1,7S0E«02 1. ISTE«O2
3142 I590 1.7S0E+02 1.3616+02 1.7506+02 1.361E+02
3143 3592 1.7506+02 1.3656+02 1.750E+02 1.365€+02
31466 1504 1.7S0E«02 1.3686+02 1.750E+02 T T6BE0R
31145 3596 1, 7S0E«02 1.3728+02 1.7508+02 1.3726«02
3146 1568 1.7S0E+02 1.3756+02 1. TS50E+02 1.375€¢02
3147 3500 1,7506+02 1.378E+02 1.7506+02 1.378E+02
$700 1.7S0E+02 1.515€+02 1.750€402 1 515602




7D TENERA

sussecT _Verific, lon of TOXPUFF and TOXEVAP PREPARED BY <7 (s DATE 3/8/03
TUS 1228 shewts R e CHECKED BY ,{'Zoc oate S/ 00

prosect Monticello Toxic Chemical § PREL SMEET _ oF

CONTROL 1D NO. __196]-2.2-001 rev. 0 sHEET _ 61 oF _ 69  sHEETS

3149 $800 1.7S0E+02 1,.6026402 1, TSOE<02 1.6026+00
3180 3000 1.7S0E«02 1.656E402 1. 7506402 1, 6566402
3151 4000 1.7SDES02 1.691E+02 1. TS0E+02 1.691E+02
3152 4100 1. 7508402 1.7120402 1. 7S0E<02 1.T126402
3183 4200 ).7S0E<02 1.7266+02 1.7506+02 1.T26E+02
3154 &300 1.7S0E+02 1. TISE«02 1.750E<02 1, 735602
318% 400 1. 7506402 1. 7406402 1. 7506402 1.7608+02
3156 4500 1.7S0E02 1 T64E402 1.7S0E402 1.744E02
3157 G600 3, TSOE+02 1.746E+02 1. T50E+02 1, 746802
1158 4700 1. 7508402 1. 7470 02 1.750E+02 1, 74TES02
3159 G800 1.7S06+02 1.76BE+02 1.7S0E+02 1, 74BE<02
3160 4900 1,750E+02 1,749E+02 1.7S0E+02 1, 7496402
3161 5000 1.750E+02 1.749E¢02 1.7S0E+02 1,740E«02
3162 5100 1,750E+02 1. 740402 1.T50E#02 1.740E+02
3163 §200 1,750E+02 1.7496+02 1.750E+02 1. 749E+02
1164 5300 1,7S0E¢02 1.749E+02 1,7500+02 1. 7608+02
3168 S400 1,7S0E+02 1.7S0E+02 1. /50602 1.750E«02
1166 $S00 1.750E+0¢ 1.7506402 1,7508+02 1. 750E+02
3167 5600 1.7S0E<02 1. 7506402 1.7506+02 1.7S0E+02
1168 §700 1.750E+02 1.7S0E+02 1,7508+02 1.750E+02
3169 SO0 1. TSOE+02 1.7S0E«02 1, 7SO0E«02 1. 790602
3170 S000 1, 7S0E+02 1.7506+02 1,7506+02 1.7506+02
317 6000 1.7S0F+02 1.750E+02 1.750E+02 1.7508+02
17 6100 1.750E+02 1.7500+02 1,7506+02 1.7506+02
3173 6200 1.7S0E+02 1,750E+02 1,7S0E+02 1.7S0E«02
% 6300 1.750E+02 1.7S0E+02 1.7S0E«02 1.7S08+02
3175 6400 1,7S0E+02 1.7508+02 1,750E+02 1, TS0E«02
3176 6500 1.7508+02 1.7S0E«02 1. 7SOE02 1.750£+02
3177 6600 1,7706+02 1.7S0E+02 1.750E+02 1.750E+02
3178 700 1,7S0E+02 1.7S0E+02 1.750E+02 1.7508+02
3179 6800 1.7S0E+02 1.7506+02 1, 7506402 1.750€+02
3180 &900 1.750E+02 1,7508+02 1,7S0E+02 1,7S0E+02
1181 2000 1, 750602 1.750E+02 1.7S0E+02 1.T50E«02
3182 7300 1.750E+02 1.7S06+02 1.750E+02 1, 750602
1183 7200 1.7S0E+02 1.7S0E+02 1,750£+02 1.750E+02
3184 7A00 1.7S0E+02 1.7508+02 1.7S0E+02 1,750E+02
3185 400G 1.7SOE+02 1.750£+02 1, 7S0E+02 1. 7S0E+02
1186 7500 1.750E+02 1.7S0E«02 1,7S0E+02 1. 7S0E+02
3187 7600 1.7506+02 1.7S0E«02 1,TS0E+02 1,7S0E02
3188 Y700 1.7506+02 1, 7S0E402 1. 7506402 1.750E+02
3189 TR0 1. 7S0E+02 1.TSOE+02 1.7506+02 1.750E«02
3190 2900 1.750E+02 1,750E«02 1.7S0E«02 1.750E+02
3191 8000 1.750E+02 1.7508+02 1,750E+02 1.750€+02
3192 8100 1.750E+02 1.7506+02 1,750E+02 1. 7S0E+02
3193 8200 1.7506+02 1.7S0E+02 1,750E+02 1.750€+02
3194 B300 1.7S08402 1.7S0E«02 1.750E+02 1,7S0E+02
3198 8400 1.7506+02 1.7S06+02 1,7506+02 1, 7S0E«02
3196 8500 1.750E¢02 1.750E«C2 1.750E+02 1.750E+02
3197 8600 1.7SOE+02 1.7S0E+02 1.7S0E+02 1.750E+02
3198 8700 1,7508+02 1.750E+02 1.7506+02 1.750E+02
3199 8800 1.7S0E+02 1.7S0E+02 1,7S0E+02 1.750€+02
3200 8900 1.7SOE+02 1,750E+02 1,7S0E+02 1.750E+02
3201 Q000 1,750E+02 1.7S0E+02 1.750€+02 1.7S0E402
2202 9100 1.7S0E+02 1.750E«02 1.7S0E+02 1.750E+02
3203 9200 1.750E+02 1.750E402 1. 7S0E+02 1.THOE+02
3204 $300 1.7506¢02 1.750E+02 1,.7506+02 1.750€+02
3208 9400 1.7S0E+02 1.7506+02 1.750E+02 1, 7S0E+02
3206 9500 1. 7SOE+02 1.7508+02 1.750E+02 1,750€402
207 9600 1.750F+02 1.750E+02 1,750E+02 1.750€+02
3208 G700 1.7S0E+02 1.750E+C2 1.750E+02 1.TS0E+02
3209 9800 1.7S0E+02 1.750E+02 1.750E+02 1, 750E402




/) TENERA

sussect _Verification of TOXPUFF and TOXEVAFP

LOTUS 1:2-3 Spreadeheets

rroJecT Monticello Toric Chemical Study

CONTROL 1L.D. NO

3210
wn
N
3213
321
3218
3216
3217
3218
129
3220
2
3222
3223
1224
322%
3226
5227
3228
3229
3230
nn
3232
3233
3234
3235
3238
237
3238
323¢
3240
3241

“n
(4 14

3243
3244

245
3246
3247
3248
32469
3250
3251
3252
3253
3254
3255
3256
3287
3258

259
3260
3261
3262
3263
3264

265
3266
3267
3248
3249

-un
Liv

1961:2.2-001 REV
P00 1. 7N0E«02 1, TSUE«02 1.7SDE-02 1. 750602
10000 1. 7H0E+02 1.750E+02 1.750E+02 1, TS0E«02
10100 1.7H06+02 1.750E02 1, 7S06+02 1, 7S0E«02
10200 1. TH0E+02 1.750E«02 1.TSOE«02 1. 7S0E<02
10300 1, 75002 1,7506+02 1, TSOE+02 1. TS0E«02
10400 1, 750602 1.750602 1. 750E«02 1,7S0E«02
10500 1.750E«02 1,.7508+02 1.750E+02 1. T50E«02
10600 1,750E+02 1,7508+02 1,7S06+02 1.7S0E+02
10700 1.750E«02 1,7S0E«02 1,7S0E+02 1. TS0E+02
10800 1. TH0E+02 1.TSOE+02 1.750E+02 1.7T50E+02
10900 1, 7H0E«02 1,7S0E+02 1. 7S0E+02 1.TS0E+02
11000 4, 750E+02 1.750E+02 1. 750E+02 1.7506«02
19100 1.750E+02 1,750E+02 1.750£+02 1, 7S0E«02
11200 1.750E+02 1.750E+02 1.7S0E«02 1. 7TS0E«02
11300 1.750E+02 1. 7S0E+02 1.TSO0E«02 1. TS0E«02
11400 1, 750E+02 1.7S0E+02 1,7506+02 1.750E+02
11500 1.7H0E+02 1.7506+02 1.7506+02 1.750£402
11600 1,7H0E«02 1.7S0E«02 1.750€+02 1, TS0E02
11700 1.TUOE+02 1. 750802 1.7506+02 1,750E+02
11800 1.750E+02 1,7S0E«02 1. 7508402 1.750E+02
11900 1.700E+02 1.7S0E+02 1,TS0E+02 1.750E02
12000 1.7H0E<02 1.750E+02 1.750E+02 1. TSOE«02
12100 1. 7NOE«02 1.750E+02 1.7506+02 1.750€+02
12200 1. ™ OE<02 1.750E+02 1.750E+02 1,.750E+02
12300 1,740E+02 1,750E+02 1.750E«02 1.7S0E+02
126400 1,750E+02 1.7506+02 1,750€+02 1.750€+02
12500 1.750E«02 1.750E«02 1,7506+02 1.7S0E+02
12600 1,740E+02 1.7S0E+02 1.7S0E+02 1,750E+02
12700 1.750E+02 1.750E+02 1.7506+02 1.750€+02
12800 1.750E402 1. 750602 1.7506+02 1,750E«02
12900 1.7H0E+02 1,750E+02 1,.7508+02 1.750E+02
13000 1,7506+02 1.750E«02 1.7S0E«02 1.750E«02
13100 1. 750E«02 1.7506+02 1.750€+02 1.750€+02
13200 1.750E+02 1.750E02 1,.750E+02 1.750E«02
13300 1.7%06+02 1.750E«02 1.7506+02 1.7506+02
13400 1. 740E+02 1.750E+02 1.7506+02 1.750E+02
13500 1.750E+02 1.7S0E«02 1.750€+02 1, TSOE«02
13600 1.750E+02 1.7506+02 1.7S0E«02 1, PSOE«02
13700 1.750E+02 1.7S0E«02 1.750E+02 1. 7S0E+02
13800 1.750E+02 1.7506+02 1.7506+02 1.7508+02
13500 1.750E+02 1.7S0E+02 1.750E«02 1. 7S0E+02
14000 1.750E+02 1.7506+02 1.750E+02 1, 7506+02
14100 1.7S06+02 1, 7508402 1.750E+02 1.7508+02
14200 1.750E+02 1,7506+02 1.7S0E«02 1,750E+02
14300 1.750E+02 1.750E+02 1.7S0E«02 1.7S08+02
14400 1.7S0E+02 1.750€+02 1.750E«02 1.750€+02
14500 1.750E+02 1.7S0E+02 1.750E+02 1,.7S0E«02
16600 1.750E+02 1,750E«02 1,750E+02 1,TS0E<02
164700 1.7S06+02 1,7506+02 1,750E+02 1, 7° e
14800 1. 750E+02 1.750E+02 1.750€+.° ", 750E%ue
16900 1.750E«02 1.750E+02 1.7S0€+02 1.7TS0F«02
15000 1.750E+02 1.750€+02 1.7S0E+02 *.750E«02
15100 1, 7S0E+02 1.7S0E+02 1.750E+02 1.750E+02
15200 1.7508+02 1.750E+02 1.750€+02 1,750€+02
15300 1.750E+02 1.750E+02 1.750€+02 1.750E+02
15400 1.750E+02 1.750E«02 1.7S0E«02 1.750€+02
15500 1,750E+02 1.750E«02 1.750E+02 1.750€+02
16600 1.750E+02 1.7506+02 1.7508+02 1.7508+02
AS700 1.750E+02 1.750E402 1, 7S0E+02 1.7S0E+02
1SH00 1.7SOE+02 1.7506+02 1.750€+02 1.750E+02
15900 1.750E+02 1.7506+02 1.750E+02 1.750€+02

PREPARED BY CJ (L DATE 1/8/93

CHECKED BY :ﬂ . oare J/ek3

PREL. SHEET OF

SMEET _ 62 ofF 69 SHEETS




/D TENERA

sussect _Verification of TOXPUFF and TOXEVAP PREPARED BY <. DATE 3893
e QT 5 1-2-3 Spreadsheets ek CHECKED BY _{'pc DATE 3/2/9)
prOJECT Maonticello Toxic Chemical Study PREL SHEET OF
CONTROL 1D NO __1961-2.2-001 rev. 0 SHEET __ 63 oF __69 SMEETS
el
327 16000 1.7508+02 1.72.9% <02 1.750E+02 1.7508«02
sz 16100 1.750E+02 1.750-02 1.7506+02 1.750€+02
nn 16200 1,7SOE+02 1. 7S0E«uU2 .. /S50E«0L 1.750E«02
327 16300 1.7508+02 1. 7S0E«02 1.750E+02 1. 750602
327 16400 1,.750E+02 1, 750E«02 1,750E+02 1.750E+02
3276 16500 1,.750E+02 1.7506+02 1.750E+02 1.750E+02
27 16600 1. 7S0E«02 1.7S0E+02 1.750E+02 1.750E«02
278 16700 1.750E<02 1.7508+02 1. TSOE«02 1.700E+02
2w 16800 1,7506+02 1, 7S0E+02 1.750602 1.750£+02
3280 16900 1. 750E+02 1.750E+02 1,750E«02 1.7508+02
b4 3] 17000 9. 7S0E+02 1, 7S0E«02 1.7500«02 1.750E+02
3282 17100 1, 7S0E«02 1.7SOE«02 1.7SOE«02 1.7508+02
3283 17200 1.750E02 1, 7S0E«02 1.7S0E<02 1.7S50E«02
3284 17300 1.750€+02 1. 7S0E+02 1.7506+02 1.7S0E+02
3288 7400 1. TS0E02 1. 7TSOE«U2 1. 7TS0E<02 1, 750E+02
3286 17500 1, 7S0E+02 1.750E«02 1, 7506«02 1.750£+02
3287 17600 1.7506+02 1.750E+02 1.750E+02 1.7S0E«02
3288 17700 1.750E+02 1,750E«02 1. 750E+02 1.7S0E«02
1289 17800 1,7S0E+02 1.750E+02 1.750E+02 1.750E+02
3290 17900 1.750E«02 1. 7S0E+02 1, 750E+02 1.7S06«02
291 18000 1,7S0E+02 1.7S0E+02 1.750E+02 1.790E+02
3292 18100 1.750E+02 1.7506+02 1. 7S0E«02 1.7506+02
3293 18200 1.750E+02 1.750E+02 1, 7TS0E+02 1.750E+02
3204 18300 1.7506+02 1. 750602 1. 7506402 1.750802
1298 18400 1,750E402 1. 7506402 1,750€+02 1.7S0E+02
1296 1BS00 1.750E+02 1.750E+02 1.7S506+02 1. 7S0E+02
3297 18600 1. 7S0E+02 1.7S0E«02 1. 750€+02 1. 7S0E+02
1298 18700 1,7S0E+02 1. TSOE+02 1.750E+02 1,750E+02
329% 18800 1,750602 1,7S0E+02 1.750E+02 1.7S0E«02
3300 18900 1.7508+02 1.750E+02 1.7506+02 1.7506+02
3301 19000 1.780E+02 1.7508«02 1.750E+02 1.750E+02
3302 19100 1. 7506402 1.7506+02 1.750E+02 1, TSOE«C2
3303 19200 1.7S0E+02 1.750E402 1.7506+02 1. 7506402
3304 19300 1,7S06+02 1.750E+02 1, 7SOE«02 1.750E+02
3308 19400 1.7506+02 1,7506+D2 1,750E+02 1.750E«02
3306 19500 1.7S0E+02 1.750E+02 1,7500+02 1.750€+02
1307 19600 1.7508+02 1.7S0E«02 1,750E+02 1.750F«02
3308 19700 1.750E+02 1.7508+02 1.750E+02 1. 750E«02
3309 19800 1.750E+02 1.750E+02 1.750E+02 1. 7S0E+02
3310 19900 1.7506+02 1. 750E+02 1.7506+02 1,750E+02
331 20000 1,750E+02 1.750E+02 1.7S0E+02 1,750E+02
3312 20100 1.7S0E+02 1.7S06+02 1,7S0E+02 1, 7S0E+02
3313 20200 1.7506+02 1.7506+02 1.7TS0E+02 1.7S0E+02
1314 20300 1.750E«02 1.750E+02 1.750E«02 *,7S0E+02
3315 20400 1.7506+02 1, 7S0E«02 1.7506+02 1. 781 g
3316 20500 1.750E«02 1, 7508402 1.7S0E+02 1.750F+02
1317 20600 1.750E+02 1,750802 1.7S0E+02 1.7506+02
1318 20700 1,7S0E02 1.750E«02 1.750E«02 1.750€+02
139 20800 1,750F«02 1,750E+02 1.750€+02 1,7S0E«02
3320 20900 1.7S0E+02 1.7S0E+02 1.7S0E+02 1.7508+02
33 21000 1,7S0E«02 1.750E«02 1.7S06+02 1.750€+02
3322 21100 1,750E+02 17508402 1.7506+02 1.750E+02
3323 21200 1.7SOE+02 1.750E+02 1.750€+02 1,7S0E+02
1324 21300 1.7506+02 1.7506+02 1.7508+ 32 1.7S0E+02
3328 21400 1.750E«02 1,750E«02 1.7S0E+02 1.7S0€+02
31324 1,7506+02 1.750E+02 1.7506+02 1.750E+02
3327 1. 750602 1.750E+02 1,750E+02 1,7506+02
3328 1,750E+02 1.750E+02 1.750E+02 1,750E+02
3329 1.7S0E+02 1. 750602 1,750E+02 1.750€+02
3330 00 1.7S0E+02 1,750E«D2 1.7508+02 1.TS0E«02
133 22000 1.7S06+02 1,750E+02 1.750E+02 1.750€+02



/N TENERA




/D TENERA

sussect _Verification of TOXPUFF and TOXEVAFP . PREPARED BY ¢ (¥ DATE J/8'9)
e LOTUS 123 Spreadsheets . CHECKED BY {6l  DATE Z[c /03
prOJECT Monticello Toxic Chemical Study o P PREL GMEEY __ _OF
CONTROL 1.0. NO. __1961-2.2-001 - rev. 0 SHEET __6f _OF __ 69 _ SHEETS

3393 28200 1.7508402 1,7S0E+02 1.750E+02 1.750E«02

1394 28300 1,7S0E+02 1.7500402 1,7S0E+02 1.750E+02

3395 28400 1,750E+02 1.750E«02 1.750E+02 1.750E+02

3396 28500 1.750F«02 1.7S0E+02 1.7S0E+02 1.750802

3397 28600 1.750E+02 1.7508+02 1, 7506+02 1.750€+02

1398 28700 1.750E«02 1. 7S0E+02 1,750E+02 1.TS0E+02

3399 28800 1,7506+02 1.7506¢02 1, 750E«02 1.750€+02

340



/D TENERA

sussect Verification of TOXPUFF and TOXEVAP PREPARED lv:_j___ pate 3893
LOTUS 1:2:3 Spreadsheets — emeckeD oY L

proJECT Monticello Toxic Chemical Study PREL. SHEET

CONTROL 1D NO. __1961:2.2-00] REV 0 . SHEET _ 66

e s Y B T P A T T £ S

APPENDIX &

TOXEVAP Formule Listing

s ! Toxic Chemical Spill Caleulation

tAZ: WA0) ("or chemical boiling point grester than ambient tenperature)
tAe: 10) ¢ Last Updeted:

(Chr (DY) QINT(ONDV)

ibh: ' Anslyzed Chemical: Ethyl Alcohol

tAb: [W10) 'llnlc:l:l-:-t---nn-:l;-llnl::ln-lll..;---sta:t:nettcr.tt.cutt:lsml:rln
(AT [WI0) ‘Design Inputs!

tA9: [W10) ¢ Spill Detae:

+C10: ‘Container Volume (VC, cm**3):

1F10: (83) 110500000

B11: ! spill to CR Intake Distance (X0, m):

1F11: (F1) 3218

D121 Spill Type: Cireuler

(A15: [WI10) ¢ Meteorologicel Data:

18161 ! Pasauill’s Stability Category:
1Fi6: ! ¢

(B17: ¢ Ambient Temperature (Taec, degrees C):
F17: 20

1C18: ¢ Wind Speed (U, m/sec):

13 1

c19: ! Air Pressure (PA, atm):

P19 1

120 1 Air Pressure (Pa, nm-Hg):

1F20: 0

+A2Y: W10) ' Control Room Date:

1822: ‘Control Room NVAC Intake Height (2, m):
1F22: 11.28

182 Control Room Volume (CRV, ft**3):

+F23: (83) 2700

tAR4: [w10) ¢ CR WVAC Intake Rate (CFIN, fr.**3/minute):
17241 T4a0

tA26: [W10) ' Chemical Data:

827; ! Chemical Density (DENS, g/cm**3):

1F27: (FX) 0.78°

:828: Boiling Peint (Tb, degrees C):

F28: 78.5

1829 Molecular Weight (MW, g/mole):

1F29: (F2) 48.07

tA30: [Wi0) Diffusion Coefficient (D, cm**2/sec):
1#30: 0.1

£31: ' Vapor Presssure (Ps, mm-Hg):

F31: &0

1A32: WI0) ' Constants:

A33: [W10) ' ldeal Gas constant (R, atm-m**3/mole-degree K):
(F33: (§3) 8.205¢-05

1C34: ' Air Density (DAIR, g/cm**3,

935 ¢ at 1 atmosphere and 20 degrees C):

1F35: ($2) 0.0012

1636 1 P13

(K36 vl

sAS7: W10) ¢ Gravitational Constant (G, em/sec**Z):
1F37: 981

(B38: ¢ Afr viscosity (VISC @ Ta, g/cm-sec):

1F38: (§3) 0.0001834

tA4D: (W10) 'Calculated Design Inputs:

:B42: ' Initial Chemical Mass (MY=VC*DENS, g§)!

)”’))D‘D’-,)P)‘P’)D”’)D’)’D,’.)"‘)’)’b)””h"’.’.”’






/D TENERA

susseeT _Verification of TOXPUYF and TOXEVAP PREPARED BY J-/ pAaTE M89%
LOTUS 1-2.3 Spreadshests e e CHECKED BY _.4;74/( pate J/ /50

proJecT Monticello Toxic Chemical Study PREL. SHEEY oF
CONTROL 1D NO. _ 1961.2.2-00] REV 0 SHEET 68 OF

»

D90 ! D=

1E90: ~0.0020555

10®1: ¢ $ICY »

1E91: (F3) 10‘(06870!58'8L06('11)0E09'(3s05('11)‘2)‘!90‘(8LO&(!1\)‘3))
(APS: (W10) ‘Pesg,-Giff, 2 Disp Coeff log(SiGZ, m) »

1E93: ‘l‘l‘loi(lO)'C'(log(lO))"?‘

ADG: (WD)

(€041 'D*(log(X0))**3

4 T where:

10985: A=

tE95: <1898

1096: b=

1E96: 1.1243

> >

»r»

L
<0.036447
! D v
«0.0086351
' $I02 =
(rn (0" (SEDSEDE RLOG(F11)+EPT* (BLOG(F11)*2)+E08* (BLOG(F11)"3))
t (W10} tont Release Disp Coeff (SIGIM, m) *
"(8162)
' .
1 (F3) (E9%)
(W10) ¢ Cont Release Disp Coeff (SICYM, m) =
TLSIGY* e (Ref I PI**(1/2)/4.3)
e yee(/2)
l T
1 (F3) (E91°2«E60/184900) (/D)
(F3) "Cot Amax)
"Note:
! for Circular Spill, Reff = (A()/P1)**(1/2)
(.10) 'Sllllall!llt’t’ll‘l.‘Xl!ltl‘\lS'll..Il’-.!'lSl‘H‘lﬂltll.lll'l"l'lllktill
(W10} 'Conversion of g/m**3 to ppm
[(W10) ‘Conversion to PPM (PPM, ppm/(g/m**3)) =
fCR*Ta* 1. 0E+06)/ (MW*Fs)
' .
(F2) (F33*Fa3*1000000)/(F19*F29)
(v’o) ’!lll?ﬂlllll'l'.l..l.l’lKllIISKIS&lllll.'ll‘lll‘!ll:lt‘lll.l‘l.lill’ﬂl:ul
(W10) ‘Calculation of Continuous Rulease Conc Qutside Control Room
(Wi0) ¢ Cont Conc & CR Intake (CRC(t), ppm) =

K (AD+ACH*" )" & -
vh Sde A€ on jReE 57 f‘

CNA IS AN &
—"——.—-—ﬂ—‘"._.

F1/(2PPIPUCSIGYNSICIN)Y )* (exp

(wi0) ' where 2¢he0 for DVAP>DAIR,

1o 1/2%(2-N)P2/S1GIN ) cexp|

[wid) 12h for DVAP<DAIR,

L2 (2R )T ER/SIGIMTR2] )PP

fy=0, AD+ACH*t=Amax for

‘t>Tmax, and t=t-X0/

(Wwi0] ‘Note: CRC(t)=0 for t<X0/U and for t>time when entire spill evaporates

(vip) plus X0/U (Tmax+Tgone+X0/U)

' DVAP (g/cm**3) =

'MJ*PA/R* T
; ¢ &
t (83) (F29*F19)/(F33*FL3*1000000)

AL '!B=I=t=2lltr:!rtt:lct:ttittt:!:tllz:tlt!tl!!lt:x:xﬁ::tlist:ttt:l:ttr::

(w10] ‘Calculation of Concentration Inside Control Room

(W10} ' Concentration in the CR s computed in & time step-by-step

(W10) ' manner by adding the the inside (R concentration

(Wi10) ' @8t the previous time step to the difference

(V10) ' between the current outside concentration minus the previous

(W10} ' inside concentration times an exponent ial buildup factor,

A
A
A
A
A
A
A
A
At
‘.
.
A
A
A
A
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A
A
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A
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A
A
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TOXPUFF and TOXEVAP PREPARED BY

CHECKEL
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