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1.O PROBLEM STATEMENT

3 The purpose of this calculation is tio evaluate control room -
,

habitability for the Browns Ferry Nuclear Plant (BFNP) following |

' a potential accident due to the barge shipment of hazardous-
chemicals on the Tennessee River. l

6
.

7

s
2.0 INPUT DATA

9

o List of chemicals barged past the site and the frequency of

shipment is obtained from a TVA letter to NRC,-dated June

27, 1989 (see Attachment A).

''
o The shortest distance between the river (center-line) and

' '

the' control room air intake = 1816' (Drawing 10E200-01, see
15

Fig. 1).
16

17
o Height of the control room air intake above the river =

18

635'- 556' = 79'(where 556' is the elevation of the
19

Tennessee River, see Drawing 10N200)
20

21
o Control room air flow rate = 4000 CFM (FSAR, Vol. 5, ,

Fig.10.12-2)
23

23 3
o Control room volume = 156,709 ft (TVA Cal. No. ND-Q0999-

25
880158 R2, 1988)

26

21
Joint frequency tables of wind speed, wind direction and

.

o
,

atmospheric stability (see Table 1).,

30

o Chlorine barge dimensions (Telephone conversation with
Chlorine Institute in Washington, D.C.):

Each 1200-ton chlorine barge consists of 4 compartments.
33

|
34,

35

: 36
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'2 3.O AbSUMPTIONS

Wind blows'directly toward the control room air intake-3 o-

(Regulatory. Guide 1.78).
'

d

s

e o For chlorine releases, only one'of the'four. compartments is
7 . involved in the accident. This assumption saticfies the--

a requirement of-Regulatory Guide'l.78.
.o -

10 o For other chemicals, the entire shipment is involved in the ;
--

.

11 accident. Since the number of compartment is unknown for j

12 these barges, this assumption is conservative.
13

1' o For low' boiling point chemicals, a higher ambient
temperature will result in larger puff size. As a result, |15

1s in this calculation the maximum river temperature-of 95 F

17 (BFN-50-715, Rev. 2) is conservatively assumed to be the ,

I

L
:te ambient temperature (T,) at the BFNP site.
le !

It is conservatively assumed that.during the accident, the. f2o o

21 toxic chemical will spill onto the river. The final. ||: ;

22 thickness'of the spill is assumed to be 1 cm (NUREG-0570). .

23

|
28 4.0 Methods Used

[ 25 Please. note that all equations are taken from NUREG-0570, unless
26 Lotherwise. indicated.

+ 27

4.1 Evaporation Rates |'2s

? 4.1.1' Normal Boiling Point Liquids
# The evaporation rate is estimated by the following formulas:

31

32 dm/dt = h M A(t) (P, - P,) / [R (T, + 273 ) )d

hd = 0. 037 (D/t) (Re)o.s (gg) w"

d)/d ]* )A(t) = r ( r,2 + 2t((gV/r) (d** -
gi

-35
'

| 36
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, where
a da/dt = evaporation rate, g/s .

h, =- mass transfer coef ficient, cm/sec4

s M =. molecular weight , g/ mole

A(t) = surface. area of a spill, em's

P, == saturation vapor pressure of the liquid at temperature7

a T,, mmHg-

P, = actual' vapor pressure of the liquid in air, mmHg 1o

:io R = universal gas constant = 1.987 cal /C mole

T, = ambient ctemperature, Cn
t

-12 D = diffusion coefficient, ca j,,e

is L'= characteristic length, em

.54 Re = Reynold number = Lud/p I

15 u' =' wind : speed, cm/s

is g = viscosity of air, g/cm sec. |
' 1

.o Sc = Schmidt' number = p/Dd
,

3
is d = density of air, g/cm

3
is d ' = density .of the liquid, g/cmi

2o t = time, sec
'

a
21 g = gravity, em/sec

V , = K - r ,'22

r, = initial. radius of the spill, em22

2s

25 4 .L 2 Low Boiling Point' Liquids

2e For low boiling point liquids, the heat balance in the

27 -instantaneous puff formation is given below:
' 28 .

L- m 2e m C, (T, - T,) = m, H,
~30 where
1 31 m = total initial mass of the liquid, g

C,= heat capacity of the liquid, cal /g C+ 32

33 T = normal boiling point of the liquid, C

- 3d u = mass of the instantaneously vaporized liquid, gp

H, .= heat of vaporization of the liquid, cal /g |'as

o a |
- . . . . _ - .- _ . _ _ ___ _ _______ _ _ _ _ __ .__ _ -_
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a The vaporization rate of the remaining liquid after instantaneous ,

' 8 flashing'is given below: -

'
da/dt = A(t) ( q, + q, + q ) / H,

5 w?.:: r* .

2' q, = atmospheric and solar radiation flux, cal /m j,,e
7 =g+g ;

' q,= heat flux due to forced convection of air
* 8= h, (T, - T,) ,. cal /m /sec

t10 h '= heat transfer coefficient, cal /mj,,eje)i
= 0.0945 + 1.5577u - 0 0899u2 + 0.003u3" (Lin, 1989) '

12 q = heat flux due to water conduction

= K, (T, -- T,) / ( r X, t / d, C, ) 1/2, cal /m /sec213

1/2''
= 205.75 (T, - T ) /tb

'' where
is K,= thermal. conductivity of water, cal /cm/sec/C

3" d, = density ' of water, g/cm ,

18 C ,=. heat Capacity of water, cal /g/C
19

20 Solar radiation is estimated as:
21 - q, , 3 (c .+ 0. 0263 P[/2) (T, + 273)
*# .where

223 q, = solar. radiation flux, cal /m /sec
S = Ctefan-Boltzmann constant = 1.355E-08 cal /m2 ,,e g -4''

#
C = 0.735

26 P = vapor pressure of water at T,, aby

27

''
4.2 Diffusion Equations

4.2.1 Normal. Boiling. Point Liquids '

30
X = [ Q/(r u a a,) ) Exp( (-1/2) (H/o,)2)y

'' where
'' 3X = concentration, g/m
33

Q = emission rate, g/s

a , o, = horizontal and vertical dispersion coefficients, my
33

H =' air intake height above the release elevation, m
3s

.
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. Low Boiling Pcint LiquidsL 2 4.2.2

3 4.2.2.1: Puff Concentration
The chlorine puff concentration outside the air intake ared

computed using the lower value from the following equations. -5

6

2 ,2)14)4 Exp( (-1/2) (x-ut)2j(gy +g 2) )2
7 X = Q (7.87 (O 4g,2) (g2 4

3 y g

e (Reg. Guide 1.78)
e where

3' X, = puf f concentration, g/mto

g = initial standard deviation of the puff, m11 o

= (Q /7. 87X,) M where Q, is the puff release quantity, g,
'

.12

and X, is the density of the gas at standard|
13

3
18 conditions, g/m .

;

'5 x, z = distance from the puff center in the horizontal

alongwind and vertical crosswind directions,is

17 respectively, m

'8 - x = D - ut

18 D = source-receptor distance

'20

(0/[6.28 (c 2 + o ) H)) Exp((-1/2) (x-ut)2j(g 2+g 2) 3t
21 Xp2 " 1

1 y i y

22 (NUREG/CR-3786)
23 where
24 H = air intake height,-:m

25

|

2 For other low boiling point chemicals only the first equation I

(X,3 ) is used. The second equation (X,,) (applicable to chlorine~ 27

28y, .only) assumes that the chlorine release will experience an
" uniform mixing between the air intake height and the grade due to
' the mechanical turbulence.
31

32 4.2.2.2 Plume Concentration
" Similarly, for the continuous chlorine release, plume
8' concentrations at air intake height are computed using the lower

value from the following equations (Vogle, 1984): I35

- 36
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i

X = Q/((2r)" p H u)._ _ 2 : y

3 X =- Q/ (r u a a,)y ,

~4 ,I

For.other low boiling point chemicals, the dispersion equation5

a used is:
7 X'= Q/(r u a a,) Exp ((-1/2) (H/a,)2)y

e
1

# 4.3 Control Room-Build-Up Concentrations
The dilution factor (F) due to the control room air exenange is [to

11 estimated by:
1.

12 F = ~ l - Exp (-Wr/V,) j

!
is where

W = air flow rate in control room, m /sec ] |
3

~

' 15 ? r = time duration, sec j .,

3V, = control room free volume, m.is

'17 '
i

The concentration build-up inside control room- (C,) at time tiis
1

-te -is: t

1

C,(t ) = C,(t ,3) + (C,(t ) - C,(t ,3) ) F20 i - i i i
s

21 where

C,= concentration at the outside air intake at: time t22 i
'

23 -F = dilution factor as defined above
t ,3 = previons time, used when defining r for the dilution ]24

i
2s factor determination above ,

1

L
2s

27 4.4 Meandering Factor
12e Regulatory Guide 1.145 (1982) provides procedures for assessing

the consequences of potential offsite accidental releases.' 2'' '
,

Based on this guide, experimental tests have confirmed the' ' '

existence of plume meander during low windspeed conditions and31

32 neutral and stable atmospheric stability conditions.- Therefore,
the concentrations estimated in this calculation are adjusted by"

the meandering factors (see Fig. 2) as long as the model-8'

dependent 5 percentile meteorology conditions determined in this3s

is'
3

;

, . . . ..- . - --. . ..
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study. satisfy the requirements (the wind speed is less than 6 m/sL 2

and.the stability class is neutral or stable) as stated in i8

* Regulatory Guide 1.145.
!

[-. s

' 5.0 CALCUIATIONS t

7 5.1' Low-Boiling-Point Chemicals
8 The control room concentrations for both liquified chlorine and

1' nitrogen are estimated by a Bechtel MAP-126 computet program.
This program: estimates concentrations outside and inLide the'O

'

control room air ' intake for low-boiling-point. chemicals. ' MAP-126"

program was developed based on NUREG-0570 ar.d Regulatory Guidos12

13 1.78 and 1.95. |

|i4

Conservatively assuming a transmission coefficient.of 0.9,;the15

direct solar ~ radiation (q,) at a latitude of '34' is estimated to =|16

2" 'be about 96 cal /m /sec (Lin,1989) .
18

The' atmospheric radiation is estimated below. Assuming a''

relative humidity of 80% and an ambient temperature of-95 F, the |
ao

21 vapor pressure of water is:
** P, = 0. 8 x 42 .18 mmHg x 1013 ab/ 7 60 mmHg = 44 . 97 mb
23

Where 42.18 mmHg'is the water vapor pressure at 100% relative
.

24

* humidity (Perry, P3-45, 1973).

q, = 1.355E-08 (0.735 + 0.0263 (44.97)V2) (273 + 35)' l26

227 , 111 13 cal /m .,,e.

2e

# Regulatory Guide 1.78 requires that wind speed be selected to
ao maximize the 2-minute concentration within the control room. i

3' Maximum 2-minute concentrations within the control room for
' * ' various wind speeds were obtained using the MAP-126 program for
** the entire spectrum of meteorological conditions presented in j

''
Table 1. These maximum concentrations were then ranked in

#' ~ descending order to determine the S% meteorology and to select'
,

as

. - - _ . ., . -. - . .
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* the associated wind speed. The' extremely stable G stability .

' class produces higher 2-minute concentrations within the control
4

room for low-boiling-point chemicals. Results from the MAP-126
' ~program for G stability are presented in Attachment B for
*

reference. The model-dependent 5% noteorology is G stability
' with a wind speed of 1.1 m/s. Using this 5% meteorology, the
' chlorine and nitrogen concentrations at the control room intake
'

and in the control room are shown in Attachments B and C,
*

respectively. It should be noted that the MAP-126 program does
" not consider the meander factor. For G stability and a wind
" speed of 1.1 m/s, the value of the meander factor is~6 (see. Fig.
" 2). Therefore, the chlorine and nitrogen concentrations reported
" in Attachments B and C, respectively need to be divided by six.
15

''
5.2 Normal-Boiling-Point Chemicals

" The atmospheric dilu' tion factor values (X/Q) for the-entire
" spectrum of noteorology (Table 1) are calculated using the

formula in Section 4.2.1 and are presented in Table 2. After
* ranking these X/Q values in the descending order, the 5%
*' meteorology is determined to be D (neutral) stability with a wind
22

speed of 1.1 m/s (see Table 3). :

23'

24 Calculations involving evaporation rate estimates are provided in
. 26

a spread sheet (see Table 4). A sample calculation is provided
"

below for benzene for verification purposes.
21

28
Assuming the entire 1500-ton barge is involved in an accident,

'

the characteristic length of the spill is estimated as:,

3
volume = 1500 ton x 2000 lb/ ton x 453.6 g/lb /0.879'g/cm

,

= 154 8.12 3 x 10' cm3u
3where 0.879 g/cm is the density of liquid benzene (Perry, P.

,
3-26, 1973).

3,

36
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Area = 154812.3 m2 = ir r32 (the spill thickness = 1 cm)
*

r = 221.99 m L'= 2 r = 44397.4 cm
I4

- ' The above area is the maximum spill area with a thickness of 1
*

cm. Before the spill area-reaches this maximum size, the time-
' dependent areas are estimated by a simple computer program
* "AREAT" - (see Attachment D) . The AREAT program uses input in
* Table 4 to estimate the time-dependent areas and then compute the

corresponding time-dependent concentrations outside the control' |
'O

"
room air intake. Another computer program "CRCON" (Bechtel y

''
'

Turkey Point-Calculation No. M-26, 1990) uses the output of AREAT
,

13 as' input and produces the buildup concentrations within the f
'' control room based on the control room air flow rate and free
'' '!volume.
16

3'' Density of the air at 0 C is 1.2928E-03 g/cm (Perry, 1973), J

'' therefore at 95 F, tb2 air density is about:
is ;

320 d = 1.29285-03 x 273 / (273 + 35) = 1.1459E-03 g/cm
l

21

R, = Lud/g = 44397.4 - x 110 x 1.1459E-03 / 170.8E-06 -

l

'' I32764918-=

2. D = 0.077 cm /sec (NUREG-0570)
| 25

|- S, = g/Dd = 170.8E-06/ (0.077 x 1.1459E-03) = 1.936-

|. hd= 0.037 (D/L) R,''' S,'#3'"

0.037 (0.077/44397.4) (32764918)'*8 (1.936)I#3 = 0.082 cm/sec-=

2e

2e,

L The vapor pressure of benzene at 35 C is about 155.3 mmHg (Perry,
p. 3-49, 1973). When the spill area reaches its maximum size,

-31
the evaporation rate is:

32

33

da/dt = 0.082 x 78.1 x 1548123000 x 155.3/[(273+35) (62350.4))
34

= 80177.4 g/s

se |
1
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Multiplying.this evaporation rate by the 5% X/Q value provided in-3

Table 3, the benzene concentration at the control room air intake i*

5 is estimated as: |
s

3? X = 80177.4 x 1.72-04 = 13.79 g/m
s

' Under D stability with a wind speed of'1.1 m/s, the meander
,

'O factor is 2 (see Fig. 2). Thus, the benzene concentration at the
3 '" air intake-is half of tiLa above value,:that is 6.9 g/m .

.

12

For comparison purposes, this value is further converted into ppm'13

(use a conversion factor of 24500 and the molecular weight of''

'' benzene l's 78.1 g/g-mole): j

16

" 6.9 x 24500 /78.1 = 2163 ppm
'

.is
.

19 ;

20 -|

21

22

23

24

25 |

I26

j27
'

n
,

29

30

31

32

33

~ 34

35

36
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5 7.0 CONCLUSIONS

s

7 Chlorine - )

The toxicity of chlorine is 15 ppm for 2 minutes (Regulatory i
e

8 Guide 1.78). Results from Attachment B indicates that the |

chlorine concentrations exceed 19 ppm within the first 15 secondto

11 inside the control room. The chlorine concentration inside the -

control room-reaches 859 ppm at'2 minutes after the arrival of12

is the puff. A chlorine barge accident (1200 ton) on the Tennessee
River will have adverse effects on the control room operators. i14

15

As input to a probability study, the MAP-126 program is used tois

determine a distanca at which no adverse effects would occur to17

the control room operators during a potential chlorine barge18

19 accident. At a distance of 5.5 lan from the control room (see- '

Attachment E), a 1200-ton chlorine barge accident will= produce a |
.20

buildup concentration of 14.5 ppm within the control room at two21

22 minutes after the arrival of the puff. q

23

24 Nitrogen -

The additional nitrogen concentration inside the control room-2s

following a barge accident never exceeds 4829 ppa. Nitrogen is
26

not toxic by itself, the main concern for nitrogen is its27o

asphyxiation effects due to its replacement of oxygen, oxygen |2a

may be diminished to 2/3 of its normal percentage in air before .'r

|- ; 2e

apprec'iable symptoms develop, and this in turn requires the3
;i -

. presence of a simple asphyxiant in a concentration of 33% in-thesi

32 mixture of air and gas (Sax, 1979). Since the maximum nitrogen

concentration never exceed 0.5% (< 33%) by volume inside the33

control room, the nitrogen barge (2400 ton) accident will not3d

cause any adverse effects on the control room operators.85

as

i
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' Xylene -
2 The toxicity limit for xylene is 400 ppa (Reg. Guide 1.78); j

3
however, the maximum xylene concentration at the control room air i

,

intake is about 195 ppa (see Table 4) after a xylene barge
$

accident. This maximum concentration is estimated assuming the
s

spill area instantaneously reaches its maximum; thus, no time-
".

. . 7

dependent spill area is computed. As a result of this small"

,

concentration, no adverse effects are expected on the control !
,

room operators.- Thus, the time-dependent buildup concentrations-
10

inside the control room are not examined.
11

|

12

Benzene -
13

The maximum benzene concentration at the control room air intake
'

is about 2169 ppm-(see Table 4). This concentration exceeds the
benzene toxicity limit of 50 ppm (Reg. Guide 1.78). NRC requires

16
that a toxic chemical's buildup concentration int tde a control ,

-room should not be greater than the toxicity lir.it within 2

minutes after the detection of the chemical so that the control
I room operators have enough time to don breathing apparatus (Reg. j

Guide 1.78). Thus, the buildup' concentrations within the control
,,

ro s are estimated using the AREAT and CRCON computer programs.
22

As stated in Section 5.2, the AREAT program is used to estimate
23

3-
concentrations outside the control room intake, and the CRCON

program =is used to estimated buildup concentrations within the
3

L control room (see Fig. 3).

1
27 j

The benzene oder threshold value is 4.68 ppm (CHRIS, 1978). The )3
control room operators should be able to smell this pollutant

|3
about 77 seconds after the arrival of the plume (see Fig. 3). i

3o

The buildup concentration will not reach the toxicity limit
3,

before t = 818 seconds, which is more than 12 minutes after the j32
1

detection of the smell. As a result, the operators will have
33

sufficient time to don the breathing apparatuses. Therefore, a
3

benzene barge accident (1500 ton) will have insignificant effects
as

a on the control room operators.
1

- -. -- - . . -
1
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1 .

2 Ethyl benzene-
E

NRC does not provide a toxicity limit for this chemical.- The3

maximum ethyl benzene concentration at the control room air-*

intake is estimated to be 252 ppa (see Table 4). This value is
S'

higher than a threshold limit value (TLV) of 100 ppa for a 8-hour. .
e

weighted average'(CHRIS, 1978). The TLV is defined as'the7

concentration of the substance in air that can be breathed for 5a

consecutive 8-hour workdays by most people without adverse effecte

10 (CHRIS, 1978).
11

The odor threshold value for ethyl benzene is 140 ppm (CHRIS,-''

1978), therefore, the control room operator will be able to13

detect this chemical about 103 minutes after the arrival of the"

plume (see Fig. 4). At 2 minutes after the detection, the"

buildup Concentration is about 141 ppm. Although no data are
16

available regarding the effect of chronic exposure, it has been! "

found that a concentration of 1000 ppm causes irritation to humana

eyes, and a concentration of 2000 ppm 1.4 extremely irritant at"

first, then causes dizziness (Sax,1979) . These toxic20

concentrations are extremely high comparing to the 2-minute ;21

(after detection) buildup concentration (141 ppm) that:may-occur"

as within the control room. The control room operators are expected ,

!
to have sufficient time to don the breathing apparatuses. Thus,-

''

an ethyl benzene barge (1500 ton) accident is not- expected to |"

have significant adverse effects on the control room operators.2e

27g

'' Toluene -
The NRC does not provide a toxicity limit for this chemical. The"

maximum toluene concentration is estimated to be 759 ppm at the'

control room air intake (see Table 4). The TLV of this chemical''

is 200 ppa (OSKA,1983), and the odor threshold value is 0.17 ppm''

(CHRIS, 1978). Because of this low odor threshold value, Figure" ,

5 shows that the control room operators are able to detect this f"
Withinchemical almost instantly upon the arrival of the plume."

36
,

l. - - - _ - .- _ _ . .. , _ _ .
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Vi

2 two minutes, the buildup concentration is only about 4.4 ppm (see
3 Fig. 5). Therefore, the operators have sufficient time to take

i

the proper actions.- Thus, a toluene barge (1500 ton) accident ,d

s will not have adverse effects on the control room operators.
*

>.

7 Vinyl Acetate -
'

|

1

The NRC does not provide a toxicity limit for this chemical. The '8

maximum vinyl acetate concentration is estimated to be 3125 ppm |s

to at the control room air intake (see Table 4). This concentration
11 exceeds a TLV of 10 ppm (CHRTS, 1978). J

12

13 The odor threshold value for vinyl acetate is 0.12 ppm (CHRIS, -

14 1978). Because of this low odor threshold value, the operators .

15 are able to small this chemical almost instantly upon the arrival
16 .of the plume (see Fig. 6) . Fig. 6 also shows that at time t =
17 104 seconds the buildup concentration within the control room )

is reaches the TLV value (10 ppm). Although no other limits for

health effect have been found for this chemical, camparing theis

concentration during an accident to a TLV is very conservative.20

Since within two minutes of detection txa buildup concentration21 ,

is about 13 ppm (see Fig. 6), slightly above the conservative22,

long-term TLV value of 10 ppm, it is believe that the operators.23

have sufficient time to react and den protective equipment24'

25 without adverse effects.
2s

27 Styrene.-

The NRC does not provide a toxicity limit for this chemical. The2e

maximum styrene concentration is estimated to be about 74 ppm at2e

the control room air intake (see Table 4). This value is less*
=

31 than a long-term TLV of 100 ppa (CHRIS, 1978) ; thus, no adverse
effects are expected on the control room operators during a 2000-|

32

ton barge accident. Because of this low control room outside'#

concentration, the estimate of the concentration within the' 3d
;

'' control room is not necessary.
as

. - - -. . . . . _ . . _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ . - _
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'
Acrylonitrile -

* The maximum acrylonitrile concentration at the control room hir
' 1 This value !intake is estimated to be 7584 ppa (see Table 4).

exceeds the toxicity limit of 40 ppa (Reg. Guide 1.78). !
4

-5 (
s

The. odor threshold value of acrylonitrile is 21.4 ppa (CHRIS,
''

1978). Fig. 7 shows'that the operators are able to smell the |
' buildup of this chemical at t = 207 seconds after the arrival of
9

the plume. It takes about three more minutes (at t = 380
'

seconds) for the buildup concentration to reach the toxicity
"

limit (40 ppm). Therefore, the control room operators have time
12 to don protective. equipment. '

13

"
Other Chemicals -

'

Chemicals that are transported on the Tennessee River (see
I'' attachment A) and are not censidered in-this study are:

"
nitrogenous ferti.lizers, ethanol, residual fuel oil, caustic

18
soda, urea, potash, and sulphate. potash. The rational for not i

19
including these chemical in this calculation is provided as

.

*
follows:

21

22

Nitrogenous fertilizers -

23 The case of the 2400aton nitrogen barge envelopes this case.

.25
Ethanol -

as Although' ethanol possesses narcotic properties, concentrations
27

sufficient to produce this effect are not reached in industrial

feedstocks (Sax, 1979). The same reference states that exposure
,

to concentration of 5,000-100,000 ppm results in irritation of
3,

the eyes.and mucous membranes of the upper respiratory tract.
Judging by the chemical properties (i.e., vapor pressure and

3,

diffusion coefficient) of ethanol, a 1500-ton ethanol barge
33

accident is not expected to produce a concentration above 5,000
ppm outside the control room air intake; thus, ethanol was not

3,

considered in this study,3,

|w
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) 3
' ' Residual fuel oil - !

.{4
No TLV is available for fuel oil (CHRIS, 1978). It is toxic only - i

s .through oral routes (CHRIS, 1978); thus, poses no threat to the
a n

control room operators during a barge accident. ;

-7

!e
Caustic soda -

'9
-',- Usually transported as 50% solution or in solid form. No TLV is

10
available for this chemical (CHRIS, 1978). Additionally, tnis !

11
chemical is toxic only through oral routes (CHRIS, 1978). Thus, i

12
caustic soda barge is not a concern for the control room'

13
operators.

14 ;

15
Urea -

'' No TLV is availaMe and no hazard label required by Code of ;

17 Federal Regulatic..s during transportation (CHRIS, 1978), j

10 |

19
. Potash and Sulphate potash -

2o
Same reason as uraa.

.

22

23 ;

24 ;

25

26
'

27

28

29

30

31

32

33

34

35

36
*
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supplementary information -
,

By the project's request, the maximum buildup concentrations'

3
within the control room for toluene and vinyl acetate are to be

,

determined and presented. For this purpose, the entire histories
6 of the time-dependent concentrations are presented in curves
,

until the spill is completely evaporated.
1

s
Toluene -

,

The buildup concentration of toluene reaches the TLV (200 ppm) at
29 minut2s after the arrival of the plume. As stated in Sheet

it 17, it is very conservative to compare a short-term concentration
to a long-term (5 consecutive 8-hour workdays) based TLV.

I' Toluene has a short-term inhalation limit of 600 ppm for 30

minutes (CHRIS, 1978). Addition.11y, at 200-500 ppm, headache- i

and impairment of coordination and reaction time are reported, ,

'' but are not usually accompanied by any laboratory or physical !
'

17
ifindings of significance (Sax, 1979).

.

The buildup cucentrations within the control room stabilizes at
20 a maximum of 411 ppm between 4.5 hours and 11.4 hours after the

arrival of the plume (see Fig. c). The entire spill will be
3,

vaporized within about 11 hours and 23 minutes. Therefore, the
23

concentration within the control room starts to decrease after
that time. Thus, the maximum concentration within the control
room never exceeds the maximums stated by CHRIS (600 ppm) and Sax |

2e
(500 ppm). In addition, the river flow will carry the spill out

of the zones that will have pc.ential impact on the Browns Feery
3

plant site. The river velocity at Browns Ferry (where the
3

reservoir is wide and the slope of the water surface is small) is
3,

only about 0.3 ft/sec during summer months (BFNP FSAR 2.4-3).
3,

During other months and at other sec'.lon of the river, the river '

3,

velocity is higher. Using this lowest river velocity of 0.3
_ 33

ft/sec, it takes only about 32.9 minutes for the toluene plume
3,

with a width of 177.6 m to be carried beyond the control room air
3,

intake. A plume width of 177.6 m is estimated by the standard3.
-
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t

# deviation of the plume (41.3 m, see Table 4) under D stability
3

class. This plume width is obtained by multiplying the standard
,

deviation by a factor of 4.3. Therefore, in theory, the plume
' will not impact the control room air intake 32.9 minutes after
s

the occurrence of the accidence. It sould be noted that the
'

estimate is very conservative. The calculation assumes that the
s

control room air intake is receiving the plume centerline
,

concentration during the entire episode. In reality, as a result x
'

of the river velocity, the plume centerline will be moving at the
"

same speed parallel to the control room air intake. Thus, the j
12

plume centerline concentration will not impact the air intake
'' continuously.
14

il

vinyl Acetate -
''

As stated in Sheet 16, the concentration of vinyl acetate within
,,

the control room reaches the TLV (10 ppm) at 104 seconds after

the arrival of the plume. The comparison of the short-term

concentration to a TLV is conservative. The concentraion within
'

the control room stabilizes at abo"+ 57 ppm at 160 minutes after
at

the arrival of the plume (see h.: . Since the entire spill

vaporizes 3.9 hours after the act ,, the buildup concentration-
1

**
starts to decrease after that. Similarly, the plume will be

24
carried away by the river flow within 32.9 minutes after the

accident (see discussion for toluene). Therefore, the maximum

concentration within the control room (57 ppm) could not be
27 .

expected to be maintained'more than 32.9 minutes.

2e

) 30

at

$2

33

34

36

36
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Table 2

BFNP CONTROL ROOM X/Q (NOEURAL BOILING POINT CNENICAIS)
d ^

____________- -
- __"l*'_8m_ '' * L__ -- - - ---

Etsb. Sigma y Sigma z 0.45 1.1 2 2 . .: 44 6.9 9.6
-

.72 -06 .77 - -

1 .7 166. -0 - -g g -06 Og
'h hk

*
* *

~

h5 .08
*

-

- - g }|>.92 * * *

h .44 -05 6.51E-05C -0 ~
* * *

0. -O.g ,. ,

h89 N6 2
~

$5 AII9 6 08 3 8 2. 8
a 5 FE

G
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Table 3 go Q
kh Z'

5% NETEOROIDGY

FOR NORMAL BOILING POINT CHEMICALS y y
X/Q STAB. u (m/s) F (%) CF (%) 1- g

t%___ __
_

__
_ ,

<

4.19E-04 D O.45 C.05 0.00

3.84E-04 E 0.45 0.68 0.73

2.63E-04 C 0.45 0.00 0.73

1.72E-04 D 1.10 5.77 6.50

__- -- -
- __ -- -_________- --
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b *

I
- T Mn

i r* o .

- . . . . . _ _ . . . . . . . . . _ . . . . _ . . . _ . . . . . . . . . . _ . . . . , . . _ . . . . . . . . . . .
.

. . . _ . _.
_.

..

-

- . . _ . . _ __



- - .,_ _.

. . . . .
:-

,

.

N NY UU M $3 30 3 3-T U U U U $ nO E G Z O O O ne a w e , = w w .

-
. N

* M

t f
Table 4 4

SFWP COWTWOL 20005 CDOICEfff5tATIcess AT INTARE DUE 70 POTEltTIAL TONIC BflHGE ACCIDENTS 3 m
(N

Sc (em e) ( ) m3) _ ) fCheelcel (tb)_ Mt_ (m2) _ ,jce) De_ (ceS/s)
Xylene 1500 106.2 159233 44995 33124956 0.0660 2.26 0.074 15.2 9046.7 S.47E-91 195.4 490

bSensene 1500 78.1 154812 44397 32764918 0.0770 1.94 0.082 155.3 90396.9 6.91E*90 2168.9 Se

1500 106.2 156955 44704 32999915 0.0e10 1.e4 0.005 17.2 12679.5 1.098+00 251.6 lee I
j g

Tolisene 1500 92.1 157136 44729 33009932 0.0924 1.61 0.093 47.5 33187.6 2.85E+90 759.2 296 N O'

2000 36.1 194678 49787 36742205 0.0000 1.96 0.092 177.5 127714.6 1.19E*01 3125.4 10g
Styrene 2006 104.1 200930 50500 37327523 0.0142 10.50 0.024 13.0 3675.0 3.16E- 91 74.4 100 )'

53.1 447448 75479 55702933 0.0990 1.51 0.007 176.7 191139.3 1.64E+e1 7584.4 40
| g g 4000

O
-($

o
Z<

motes:
.

*
A meendering factor of 2_is considered in estinating the concentrations. g
The 54 meteorology is D (neutral) stability with a wind speed of 1.1 m/s. ] Z_

,

Nt - molecular weight A - spill eroe L - chorectoristic length 1 |Tj }

! De - Reynold number Sc - Schmidt esemberr D - diffweton coefficient IV I

|
vp - vapor pressere de/dt - evaporation rete

he - sees trenefer coefficient,

! X - maximme concentration outside the control room air intake

!
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I pRC$ TNT HAZAR0008 RIVER TRAFFIC CQ m 0DITIES
'

THAT PASS BROWNS FERRY WUCLEAR PLANT
1989

.

*'
1. Dock 4 - Decatur. Alabama

Commodities hanelled. Nitrogenous Chemica1' Fertilizers (Potash, Urea)
Ethanol, Crude Coal Tar, and Residual Fuel 011, Creosote
Fertilizers - t barges annually .(4 in Spring, 4 in Fall of year).
Residual Fuel 011 - 1 barte every !k-4 months at 1600 tons per barge
Ethanol - 1 barge every month at 1500 tons per barge
crude coal Tar - 1 berges every two months, creosote,1 barge every
3 months.

2. Dock 9 - Decatur. Alabama

Cassedities handled - xylene. Flammable liauid. Heavy Aromatics,
(combustible Liquid) e.g., othylbenzene, sylene
Light Aromatics,(flammabic liquid) e.g. Senrene, Ethylbenzene.
Toluene, Xylone
Fuel oil 40.6.

Xylene - total 216,000 tons
Fuel Oil No.6 total 12,000 tons
Heavy Aromatics 30,000 tons
Light Aromatics 90,000 tons

Estimation of auantities and frecuenev*

Xyleno, 4 barges a tow at 1500 tons a bargo 36 tows per year
| Heavy Aromatics, 2 bargos a tow at 1500 tons a barge *10 tows per

year
Light Aromatics, 3 barge tow at 1500 tons a barge 20 tows per year
Fuel 011 No 6, 2 bargo tow at 1500 tons a 'aarge 4 tows per year

:
1

3. Dock C - Decatur, Alabama

| Commodities handled Chemical Fertilizers (Potash) and Nitrogen solution
;

-Total - 7,500 tons
'

Witrogen solution - ! barge every 5 months at 2,400 tons per barge
{ Fertilizer - I barge every 5 months at 1500 tons per bargo.

'

4. Dock D - Decatur. Alabama*

Commodities handled - Acrylonitrile. Vinyl Acetate and Styrene
Total - 130,000 tons
Acrylonitrile - 3 bargos every 24 days at 4,000 tons per barge
Vinyl Acetate'and Styrone - 1 barge overy month at 4,000 tons per bargo

,(2,000 tens of each chemical).

5. Dock t - Stevenson, Alabama '

Commodities handled - Residual Fuel 011
Total - 45.000 tons-
Residual Fuel 011 - 4 barges every seven weeks at 1500 tons per barge
(aanimum)

. - . _ _ . _ - . - _ _ _ _ _ _ . .. _ _ _ . - . - - . _ . - . . . . - - . . . _ - . . - -
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4. Dock F - Chattanooen. Tennessee '

\ i
'Commodities handled - Residual Fuel 011

. , , Total - 234.000 tons ,

.,, tesidual Fuel Oil - 4 bargos every two weeks at 2,000 tons per barge -
maximum delivery has been 8 barges

7. h ,- chattanopea, Tennessee
-

. .
,

commodities handled - vegetable 011
Vegetable 011 - 4 barges every month at 1.600 tons por bame maximum

7total barges a year - 57 t

8. Dock H - Chattanoona Tennessee '

Commodities handled - Residual Fuel 011 '
-

Total - 7.600 tons
,

-
,

Residual Fuel 011 - A barge every 3 months at 1,500 tons per barge t

9. Dock I - Charleston, TennesseoM i

Commodities handled - Chlorino, caustic soda
Total chlorine barges annually - 30
1 barge at 1,200 tons por barge overy 2 weeks
Caustic soda - 18 bargos annually

( ! barge every 3-4 wooks at 1,500 ton per baric
*"10. Dock 3 - tenoiE'Cily, Tenness'so' ,'

.

Comunodities handled - Urca. Phosphate. Potash, Sulphato Potash
,

Total - 31.500 tons :

.

Urea - 6 bargos a year (3 in Spring, 3 in Fall of year) at 1.500 tons
barge

potash - 1 barge overy two months at 1,500 tons por barge *

Phosphate - 1 barge every two months at 1,500 tons per barge

sulphato Potash - 1 bargo every four months at 1,500 tons per barge,
.

11. Dock k - Knoxville, Tennesseo

bNmoditicshandled-ResidualFuel011
Residual Fuel 011 - 2 barges ovory 3 months at 1,500 tons por barge

"Chlorino shipments from Char 1caton Tonnossee are not reflected in Corps of
Engincors' WCCC data table.
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PROGRAM 'toXGAS - MAP 126(REV.1)

...............................................
* Copyright 1988, Bechtel Power Corporation. *
* All rights reserved. *
...............................................

TOTAL QUANTITY (KG)= 272160.0 T(C)= 35.0 TB(C)= ~34.10
NV(CAL /G)= 68.8 CP(CAL /G*C)= .226
LIQ DENSITY (0/CM**3)= 1.570 GAS DENSITY (G/M**3)= 3220.40
AIR DENSITY (G/CM**3)=.0011459

INITIAL SIGMA (M)= 13.5 SOLAR RAD.(CAL /M**2-8)= 96.0
ATMOSPMERIC RAD.=111.1 V0 WNE OF THE SPILL (CM**3)=134002300.0
CONTROL ROOM AIR INTAKE HEIGHT ABOVE THE GRADE (M)= 24.08

PUFF Q(EG)= 61776.36 PLUME Q(KG)= 210383.60
MAX. AREA (M**2)= 13400.23 MOLECULAR WT. (G/ MOLE) = 70.9 j

No. OF DIST= 1 DIST(M)= 554.
STABILITY =7 NO. OF WIND SPEED = 4
SPEEDS (M/S)= .45 1.10 2.00 2.90

,

DISTANCE (M)= 554. SIGMAY(M)= 14.0 SIGMAZ(M)= 5.4

PUFF CENTER ARRIVAL TIME (SEC)= 1231 PUFF FRONT LEADS PLUME 92.7 SEC
WIND SPEED (M/S)= .45 .

*** CONCENTRATIONS OUTSIDE CONTROL ROOM AIR INTAKE ***
r

TIME (SEC) PUFF PLUME TOTAL (PPM)

DIMENSION ARRAY EXCEEDS LIMIT
i

1139 .128026E+05 .000000E+00 .128026E+05 ,

1144 .162880E+05 .000000E+00 .162880E+05
1149 .204457E+05 .000000E+00 .204457E+05
1154 .253221E+05 .000000E+00 .253221E+05
1159 .309432E+05 .000000E+00 .309432E+05
1164 .373074E+05 .000000E+00 .373074E+05
1169 .443803E+05 .000000E+00 .443803E+05
1174 .520896E+05 .000000E+00 .520896E+05
1179 .603222E+05 .000000E+00 .603222E+05
1184 .689238E+05 .000000E+00 .689238E+05
1189 .777009E+05 .000000E+00 .777009E+05
1194 .864269E+05 .000000E+00 .864269E+05
1199 .948499E+05 .000000E+00 .948499E+05
1204 .102705E+06 .000000E+00 .102705E+06
1209 .109726E+06 .000000E+00 .109726E+06
1214 .115663E+06 .000000E+00 .115663E+06
1219 .120294E+06 .000000E+00 .120294E+06
1224 .123441E+06 .000000E+00 .123441E+06
1229' .124980E+06 .000000E+00 .124980E+06
1234 .124849E+06 .474962E+05 .172346E+06
1239 .123055E+06 .745994E+05 .197654E+06

_ _ . . . _ _ ~ _ . _ _ . . _ _ _ _ _ _ ._ . _ . _ _ _ _ _ . _ _ _ _ . . _ _ . . _ . _ . _ _ . _ _ _



- - - - - . - . _ . -- __ - - -_ -... - . - _ -

hh e 2 oh $9,,

1244 .119667E+06 .950500E+05 .214717E+06 |

1249 .114820E+06 .112365E+06 .227185E+06 -

1254 .108699E+06 .127756E+06 .236455E+06 ,

|

1259 .101531E+06 .141812E+06 .243343E+06
1264 .935703E+05 .154871E+06 .248441E+06 ,

1269 .850829E+05 .167149E+06 .252232E+06 |

1274 .763330E+05 .178795E+06 .255128E+06 ,

i 1279 .675690E+05 .189913E+06 .257482E+06 i

1284 .590131E+05 .200584E+06 .259597E+06 ,

1289 .508527E+05 .210869E+06 .261722E+06
1294 .432361E+05 .220817E+06 .264053E+06
1299 .362696E+05 .230466E+06 .266736E+06 ,

1304 .300196E+05 .239849E+06 .269869E+06
1309 .245151E+05 .248992E+06 .273507E+06
1314 .197527E+05 .257919E+06 .277671E+06
1319 .157031E+05 .266647E+06 .282350E+06
1344 .000000E+00 .283376E+06 .283376E+06
1369 .000000E+00 .260820E+06 .260820E+06 :

1394 .000000E+00 .243676E+06 .243676E+06 ;

1419 .000000E+00 .230078E+06 '230078E+06.

1444 .000000E+00 .218950E+06 .218950E+06
'

1469 .000000E+00 .209625E+06 .209625E+06
1494 .000000E+00 .201664E+06 .201664E+06
1519 .000000E+00 .194763E+06 .194763E+06'

1544 .000000E+00 .188706E+06 .188706E+06
1569 .000000E+00 .183335E+06 .183335E+06
1594 .000000E+00 .178528E+06 .178528E+06 ,

1619 .000000E+00 .174194E+06 .174194E+06 -

1644 .000000E+00 .170260E+06 .170260E+06
1669 .000000E+00 .166667E+06 .166667E+06
1694 .000000E+00 .163370E+06 .163370E+06
1719 .000000E+00 .160329E+06 .160329E+06
1744 .000000E+00 .157513E+06 .157513E+06
1769 .000000E+00 .154896E+06 .154896E+06
1794 .000000E+00 .152455E+06 .152455E+06
1819 .000000E+00 .150172E+06 .150172E+06
1844 .000000E+00 .148030E+06 .148030E+06
1869 .000000E+00 .146014E+06 .146014E+06

CR FLOW RATE (M**3/SEC)= 1.887 TREE VOL(M**3)= 4437.5
r

|

*** CR CONCENTRATIONS (PPM) ***

TIME INTAKE CONTROL ROOM

(SEC) (PPM) (PPM)
-

|

1139 .128026E+05 .000000E+00
1144 .162880E+05 .300513E+02
1149 .204457E+05 .680052E+02
1154 .253221E+05 .115316E+03
1159 .309432E+05 .173516E+03
1164 .373074E+05 .244168E+03
1169 .443803E+05 .328802E+03
1174 .520896E+05 .428839E+03
1179 .603222E+05 .545508E+03
1184 .689238E+05 .679762E+03
1189- .777009E+05 .832189E+03

_ ._ __ _ _ _ _ _ _ _ _ _ _ _ _ ._. _ _ _ _ _ _ _ - _ _ - _.
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!

1194 .864269E+05 .100294E+04
1199 .948499E+05 .119164E+04
1204 .102705E+06 .139741E+04 4

I
1209 .109726E+06 .161876E+04

|
1214 .115663E+06 .1853671+04
1219 .120294E+06 .209962E+04
1224 .123441E+06 .23536fE+04
1229 .124980E+06 .261248E+04
1234 .172346E+06 .290333E+04'

1239 .197654E+06 .328686E+04
1244 .214717E+06 .371524E+04
1249 .227185E+06 .417472E+04
1254 .236455E+06 .465683E+04

F
1259 .243343E+06 .515546E+04
1264 .248441E+06 .566606E+04
1269 .252232E+06 .618522E+04

!
1274 .255128E+06 .671050E+04

|1279 .257482E+06 .724030E+04
'

1284 .259597E+06 .777373E+04
1289 .261722E+06 .831048E+04

|
1294 .264053E+06 .885076E+04
1299 .266736E+06 .939512E+04
1304 .269869E+06 .994439E+04 ,

'

1309 .273507E+06 .104996E+05
1314 .277671E+06 .110618E+05
1319 .282350E+06 .116320E+05 .

1324 .275194E+06 .122115E+05
1329 .283574E+06 .127773E+05
1334 .291799E+06 .133596E+05

.

1339' .288804E+06 .139509E+05'

1344 .283376E+06 .145301E+05
|_ 1349 .278296E+06 .150969E+05

1354 .273530E+06 .156519E+05 ,

1359 .269046E+06 .161959E+05 '

1364 .264817E+06 .167294E+05
1369' .260820E+06 .172530E+05
1374 .257034E+06 .177672E+05

,

1379 .253442E+06 .182724E+05
1384 .250028E+06 .187690E+05
1389 .246777E+06 .192575E+05
1394 .243676E+06 .197382E+05 -

1399 .240715E+06 .202114E+05

| 1404 .237884E+06 . 206774E+ 05 '

i 1409 .235172E+06 ' 211365E+05.
!

1414 .232573E+06 .215890E+05
1419 .230078E+06 .220350E+05-
1424 .227680E+06 .224749E+05

| 1429 .225374E+06 .229089E+0.5
1434 .223154E+06 .233371E+05
1439 .221014E+06 .237598E+05
1444 .218950E+06 .241771E+05
1449 .216957E+06 .245891E+05
1454 .215032E+06 .249961E+05
1459 .213171E+06 .253983E+05
1464 .211369E+06 .257956E+05-
1469 .209625E+06 .261884E+05
1474 .207935E+06 .265766E+05
1479 .206296E+06 .269605E+05
1484 .204707E+06 .273401E+05 ,

1489 .203163E+06 .277156E+05 .

_ . . . _ _ . . ~ .- - _ . _ __..._ ~ _. _ _ - _ -
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1494 .201664E+06 .280870E+05 ,

1499 .200207E+06 .284545E+05
1504 .198790E+06 .288182E+05
1509 .197411E+06 .291781E+05
1514 .196070E+06 .295343E+05
1519 .194763E+06 .298870E+05
1524 .193490E+06 .302362E+05 l

1529 .192249E+06 .305819E+05 |

1534 .191039E+06 .309243E+05
1539 .189859E+06 .312635E+05
1544 .188706E+06 .315994E+05
1549 .187582E+06 .319322E+05
1554 .186483E+06 .322619E+05
1559 .185410E+06 .325886E+05 ;

1564 .184361E+06 .329124E+05 |

1569 .183335E+06 .332332E+05
1574 .182332E+06 .335513E+05
1579 .181350E+06 .338665E+05
1584 .180390E+06 .341790E+05
1589 .179449E+06 .344888E+05
1594 .178528E+06 .347960E+05
1599 .177626E+06 .351005E+05
1604 .176742E+06 .354026E+05
1609 .175876E+06 .357021E+05
1614 .175027E+06 .359991E+05
1619 .174194E+06 .362938E+05
1624 .173377E+06 .365860E+05
1629 .172576E+06 .368759E+05
1634 .171789E+06 .371635E+05
1639 .171018E+06 .374489E+05
1644 .170260E+06 .377320E+05
1649 .169515E+06 .380129E+05
1654 .148784E+06 .382916E+05
1659 .168066E+06 .385682E+05
1664 .167361E+06 .388427E+05 1

1669 .166667E+06 .391152E+05 ]

1674 .165985E+06 .393855E+05 |

1679 .165315E+06 .396539E+05
1684 .164656E+06 .399203E+05-
1689 .164007E+06 .401847E+05
1694 .163370E+06 .404473E+05
1699 .162742E+06 .407078E+05
1704 .162124E+06 .409666E+05
1709 .161516E+06 .412234E+05
1714 .160918E+06 .414785E+05
1719 .160329E+06 .417317E+05
1724 .159749E+06 .419832E+05
1729 .159177E+06 .422328E+05
1734 .158614E+06 .424808E+05.

1739 .158060E+06 .417270E+05
1744 .157513E+06 .429716E+05
1749 .156975E+06 .432145E+05

; 1754 .156444E+06 .434557E+05
L 1759 .155921E+06 .436953E+05
| 1764 .155405E+06 .439332E+05

1769 .154896E+06 .441696E+05
1774 .154394E+06 .444044E+05
1779 .153900E+06 .446376E+05
1784 .153412E+06 .448693E+05
1789 .152930E+06 .450995E+05

. _ _ . . _ . . . - _ _ . _ . _ _ _ _ _ _ _ _ _ ___ _ .. -.
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1794 .152455E+06 .453282E+05 ;

1799 .151986E+06 .455554E+05 ,

1804 .151524E+06 .457811E+05 !

!

1809 .151067E+06 .460053E+05
1814 .150617E+06 .462281E+05 |

1819 .150172E+06 .464495E+05
1824 .149733E+06 .466695E+05 j

1829 .149299E+06 .468881E+05
1834 .148870E+06 .471053E+05
1839 .148447E+06 .473211E+05
1844 .148030E+06 .475356E+05 ,

1849 .147617E+06 .477487E+05 j

1854 .147209E+06 .479605E+05 :

1859 .146806E+06 .481710E+05
1864 .146408E+06 .483802E+05
1869 .146014E+06 .485881E+05
1874 .145626E+06 .487948E+05 t

1879 .145318E+06 .490001E+05 ;
'

1884 .145318E+06 .492047E+05
1889 .145318E+06 .494089E+05
1894 .143318E+06 .496126E+05
1899 .145318E+06 .498160E+05 ;

1904 .145318E+06 .500188E+05
1909 .145318E+06 .502213E+05 )
1914 .145318E+06 .504233E+05
1919 .145318E+06 .506249E+05 1

'
1924 .145318E+06 .508261E+05
1929 .145318E+06 .510268E+05 |
1934 .145318E+06 .512271E+05 ,

DISTANCE (M)= 554. SIGMAY(M)= 14.0 SIGMAZ(M)= 5.4
'

PUFF CENTER ARRIVAL TIME (SEC)= 503 PUFF TRONT LEADS PLUME 37.9 SEC*

WIND SPEED (M/S)= 1.10 ),

*** CONCENTRATIONS OUTSIDE CONTROL ROOM AIR INTAKE ***

TIME (SEC) PUFF PLUME TOTAL (PPM)
J

. DIMENSION ARRAY EXCEEDS LIMIT

466 .128732E+05 .000000E+00 .128732E+05
471 .226298E+05 .000000E+00 .226298E+05 1

476 .367123E+05 .000000E+00 .367123E+05
481 .549640E+05 .000000E+00 .549640E+05 |

'

486 .759420E+05 .000000E+00 .759420E+05
491 .968328E+05 .000000E+00 .968328E+05 )
496 .113946E+06 .000000E+00 .113946E+06 ,

501 .123741E+06 .000000E+00 .123741E+06 j

506 .124012E+06 .195768E+05 .143589E+06 ,

I511 .114697E+06 .308867E+05 .145584E+06
516 .978986E+05 .394750E+05 .137374E+06
521 .771147E+05 .467806E+05 .123895E+06
526 .560577E+05 .532991E+05 .109357E+06 )
531 .376071E+05 .592714E+05 .968784E+05 l

| 536 .232831E+05 .648359E+05 .881190E+05
541 .133030E+05 .700811E+05 .833841E+05 ;

; 566 .000000E+00 .931470E+05 .931470E+05 1

-591 .000000E+00 .113006E+06 .113006E+06
616 .000000E+00 .120561E+06 .120561E+06
641 .000000E+00 .111334E+06 .111334E+06

. . . - . ._ - - . - __ - . _ __ - - . . _ _ - - _ - - - - - - - _ -
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666 .000000E+00 .104320E+06 .104320E+06
691 .000000E+00 .987573E+05 .987573E+05
716 .000000E+00 .942050E+05 .942050E+05 ;

741 .000000E+00 .903904E+05 .903904E+05
'

i

766 .000000E+00 .871334E+05 .871334E+05
2

791 .000000E+00 .843104E+05 .843104E+05
816 .000000E+00 .818327E+05 .818327E+05
841 .000000E+00 .796353E+05 .796353E+05
866 .000000E+00 .776689E+05 .776689E+05 '

891 .000000E+00 .758958E+05 .758958E+05 '

916 .000000E+00 .742863E+05 .742863E+05
941 .000000E+00 .728166E+05 .728166E+05
966 .000000E+00 .714676E+05 .714676E+05
991 .000000E+00 .702236E+05 .702236E+05 (

1016 .000000E+00 .690718E+05 .690718E+05
1041 .000000E+00 .680011E+05 .680011E+05 t

1066 .000000E+00 .670026E+05 .670026E+05
1091 .000000E+00 .660685E+05 .660685E+05
1116 .000000E+00 .651921E+05 .651921E+05
1141 .000000E+00 .643678E+05 .643678E+05
1166 .000000E+00 .635905E+05 .635905E+05
1191 .000000E+00 .628560E+05 .628560E+05

CR TLOW RATE (M*t3/SEC)= 1.887 FREE VOL(M**3)= 4437.5 J

*** CR CONCENTRATIONS (PPM) ***
'

TIME INTAKE CONTROL ROOM

(SEC) (PPM) (PPM)

466 .128732E+05 .000000E+00 ;

471 .226298E+05 .349470E+02
476 .367123E+05 .941624E+02
481 .549640E+05 .186839E+03
486 .759420E+05 .320777E+03
491 .968328E+05 .499500E+03 ;

496 .113946E+06 .719665E+03
501 .123741E+06 .970019E+03
506 .143589E+06 .124540E+04
511- .145584E+06 .155172E+04
516 .137374E+06 .185201E+04
521 .123895E+06 .212897E+04
526 .109357E+06 .237516E+04
531 .968784E+05 .259128E+04 J

1

536 .881190E+05 .278344E+04
541 .833841E+05 .296005E+04 1

546 .750673E+05 .311257E+04
551 .798379E+05 .326952E+04
556 .844256E+05 .343611E+04
561 .888553E+05 .361195E+04
566 .931470E+05 .379671E+04
571 .973165E+05 .399009E+04

| 576 .101377E+06 .419182E+04
! 581 .105340E+06 .440167E+04

586 .109214E+06 .461941E+04'

, j

591 .113006E+06 .484484E+04
596 .116725E+06 .507779E+04

_ _ _. .- - - - _ _. _ _ . . _ - .. _ . . _ _ _ _ . _ _ _ . . _ , _ . , _ _,
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601 .120375E+06 .531809E+04 :

606 .123963E+06 .556558E+04
611 .122782E+06 .581708E+04 y

616 .120561E+06 .606365E+04 |

621 .118483E+06 .630510E+04 ,

626 .116533E+06 .654173E+04 ;

431 .114699E+06 .677382E+04 ;

636 .112969E+06 .700160E+04 ;

641 .111334E+06 .722531E+04
646 .109785E+06 .744515E+04 i

)

651 .108315E+06 .766130E+04
656 .106919E+06 .787393E+04 -

661- .105589E+06 .408319E+04 ,

666 .104320E+06 .828925E+04
671 .103109E+06 .449221E+04 ',

676 .101951E+06 .869222E+04
681 .100841E+06 .888939E+04
686 .997780E+05- .908382E+04 ,

691 .987573E+05 .927561E+04
696 .977765E+05 .946487E+04
701 .968331E+05 .965167E+04
706 .959248E+05 .983610E+04
711 .950494E+05 .100182E+05'

716 942050E+05 .101981E+05 3

721 .933899E+05 .103759E+05
726 .926023E+05 .105516E+05
731 .918408E+05 .107253E+05
736 .911039E+b6 .108969E+05
741 .903904E+05 .110667E+05
746 .896990E+05 .112346E+05
751 .890286E+05 .114008E+05
756 .883782E+05 .115651E+05
761 .877468E+05 .117278E+05
766 .871334E+05 .118887E+05 4

771 .865374E+05 .120481E+05
776 .859577E+05 .122058E+05

-781 .853938E+05 .123620E+05 |

786 .848449E+05 .125167E+05
,

791 .843104E+05 .126699E+05'

796 .837896E+05 .128216E+05 ,

801 .832819E+05 .129720E+05
806 .827869E+03 .131209E+05
811 .823040E+05 .132685E+05
816 .818327E+05 .134147Et05
821 .813725E+05 .135597E+05
826 .809231E+05 .137034E+05
831 .804840E+05 .138458E+05 )
836 .800549E+05 .139870E+05

1|841 .796353E+05 .141270E+05
846 .792249E+05 .142658E+05 i

851 .788233E+05 .144035E ti I

856 .784304E+05 .145400Ev a;

861 .780456E+05 .146754E+05 l

866 .776689E+05 .148097E+05 (
871 .772999E+05 .149429E+05 |

876 .769383E+05 .150751E+05
881 .765839E+05 .152062E+05
886 .762365E+05 .153363E+05 |

891 .758958E+05 .154654E+05
896 .755617E+05 .155935E+05

I
_ _ - - -_ . . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ . . _ . _ _ . _ _ . , _ _ _ . . _ . . - . . _ _ _ _ _ _ . -
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7523385+05 - 157206E+05901 . .

906 749121E+05 158467E+05. .

|

! 911 745963E+05 159719E+05
l

. .

916 742863E+05 160962E+05. .
I

921 739818E+05 162196E+05. .

926- 736828E+05 163420E+05. .

931 733890E+05 1646365+05. .

936 731003E+05 165843E+05. .

941 728166E+05 167041E+05. .

946 725377E+05 168231E+05. .

951 722635E+05 169412E+05. .

956 719938E+05 170585E+05. .

961' 717285E+05 171750E+05. .

966 714676E+05 172906E+05. .

971 712109E+05 174055E+05. .

976- 709582E+05 175196E+05. .

981 707095E+05 176329E+05. .

936 704647E+05 177455E+05. .

991 702236E+05 178573E+05. .

996 699863E+05 179683E+05 ). .

1001 697525E+05 180786E+05 |. .

| 1006 695222E+05 1%L882E+05 4

. .

1011 692953E+05 162971E+05. .

1016 690718E+05 184052E+05. .

1021 688515E+05 185126E+05 - |. .

1026 686343E+05 186194E+05 l. .

1031 684203E+05 167255E+05 l
. .

1036 682092E+05 1883C9E+05 j
. .

1041 680011E+05 189356E+05 |. .

5)
1046 677959E+C5 190396E+05. .

1051 675935E+05 191430E+05. .
'

| 1056 673939E+05 192458E+05 .
. .

1061 671970E+05 193479E+05. .
,

| 1066 670026E+05 194491E+05 1. .

1071 668109E+05 195503E+05. .

1076 666217E+05- 196505E+05. . ,

1081 664349E+05 197501E+05. .

1086 662505E+05 198491E+05. .
'

| 1091 660685E+05 199476E+05. .

'

1096 658888E+05 200454E+05 :
. .

1101 657114E+05 201426E+05. .

1106 655361E+05 202393E+05. .

1111 653631E+05 203354E+05. .
,

1116 651921E+05 204309E+05. .

1121. 650233E+05 205258E+05. .

1126 648565E+05 206202E+05. .

1131 646916E+05 207140E+05. .

645288E+05 208073E+051136- - . .

1141 643678E+05 209001E+05. .
,

1146 .642087E+05 209923E+05'

.

t 1151 .640515E+05 210840E+05.

1156 .638961E+05 211751E+05.

| 1161 .637424E+05 212657E+05.

| 1166 .635905E+05 213558E+05.
'

1171 .634403E+05 214454E+05.

1176 .632918E+05 215345E+05 '
.

1181 .631449E+05 .216231E+05
1186 .629997E+05 .217112E+05

| 1191 .628560E+05 .217988E+05
1196 .627139E+05 .218859E+05

* . - g.-+mi.y.- r- *-Mt-g''r**' -- r - - - - . --wt-- m- w--w n - --we?w- P ----- ---- ---- - --*
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1201 .625733E+05 219725E+05
L 1206- .624619E+05 .220544E+05

1211 .624619E+05 .221444E+05
1216 .6246195+05 .222301E+05
1221 .624619E+05 .2231568+05
1226 .624619E+05 .224008E+05
1231 .624419E+05 .224860E+05
1236 .624619E+05 .225709E+05
1241 .624619F+05 .226556E+05
1246 .624619E+05 227402E+05
1251 .624619E+05 228246E+05
1256 .624619E+05 .229088E+05
1261 .624619E+05 .229928E+05

DISTANCE (M) = 554. SIGMAY(M)= 14.0 SIGMAE(M)= 5.4

PUFF CENTER ARRIVAL TIME (SEC)= 277 PUFF FRONT LEADS PLUME 20.9 SEC
WIND SPEED (M/S)= 2.00

*** CONCENTRATIONS OUTSIDE CONTROL ROOM AIR INTAKE ***

-TIME (SEC) PUFF. PLUME TOTAL (PPM)

DIMENSION ARRAY EXCEEDS LIMIT

257 .149746E+05 .000000E+00 .149746E+05
262 .379082E+05 .000000E+00 .379082E+05
267 .735969E+05 .000000E+00 .735969E+05
272 .109581E+06 .000000E+00 .109581E+06
277 .125130E+06 .000000E+00 .125130E+06
282 .109581E+06 .137094E+05 .123290E+06
287 .735969E+05 .193095E+05 .929064E+05
292 .379082E+05 .238560E+05 .617642E+05 .

'

297 .149746E+05 .278337E+05 .428084E+05
322 .000000E+00 .437503E+05 .437503E+05
347 .000000E+00 .565980E+05 .565980E+05
372 .000000E+00 .679530E+05 .679530E+05
397 .000000E+00 .679537E+05 .679537E+05
422- .000000E+00 .632784E+05 .632784E+05
447 .000000E+00 .596768E+05 .596768E+05
472 .000000E+00 .567921E+05 .567921E+05
497 .000000E+00 .544144E+05 .544144E+05

'

522 .000000E+00 .524106E+05 .524106E+05
547 .000000E+00 .506920E+05 .506920E+05
572 .000000E+00 .491967E+05 .491967E+05
597 .000000E+00 .478803E+05 .478803E+05
622 .000000E+00 .467097E+05 .467097E+05
647 .000000E+00 .456599E+05 .456599E+05
672 .000000E+00 .447114E+05 .447114E+05
697 .000000E+00 .438489E+05- .438489E+05
722 .000000E+00 .430601E+05 .430601E+05
747 .000000E+00 .423351E+05 .423351E+05
772 .000000E+00 .416658E+05 .416658E+05 i

797 .000000E+00 .410453E+05 .410453E+05 i

822 .000000E+00 .404680E+05 .404630E+05 ,

847 .000000E+00 .399292E+05 .399292E+05
872 .000000E+00 .394247E+05 .394247E+05
897 .000000E+00 .389510E+05 .389510E+05'

922 .000000E+00 .385051E+05 .385051E+05
947 .000000E+00 .380844E+0E .380844E+05
972 .000000E+00 .376866E*05 .376866E+05
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CR FIAN RATE (N**3/SEC)= 1.887 FREE VOL(M**3)= 4437.5

*** CR CONCENTRATIONS (PPN) ***

TIME INTAKE CONTROL ROON

(SEC) (PPF) (PPN)

257 .149746E+05 .000000E+00
262 .379082E+05 .488499E+02
267 .735969E+05 .158061E+03
272 .109581E+06 .346358E+03
277 .125130E+06 .596640E+03
282 .123290E+06 .869852E+03
287 .929064E+05 .110604E+04
292 .617642E+05 .127315E+04
297 .428084E+05 .138316E+04
302 .314416E+05 .144883E+04
307 .347841E+05 .151543E+04
312 .379241E+05 .158880E+04 '

317 .409032E+05 .166855E+04
322 .437503E+05 .175434E+04
327 .464866E+05 .184590E+04 1

'

332 .491282E+05 .194299E+04 .

'

337 .516877E+05 .204542E+04
342 .541748E+05 .215301E+04
347 .5E5980E+05- .226559E+04
352 .589637E+05 .238304E+04 ;

357 .612776E+05 .250521E+04
362 .635445E+05 .263200E+04
367 .657685E+05 .276330E+04
372 .679530E+05 .289901E+04
377 .701010E+05 .303904E+04 |

382 .715292E+05 .318331E+04 {
387 .702564E+05 .332741E+04 i

392 .690675E+05 .346857E+04
397 .679537E+05 .360697E+04
402 .669074E+05 .374276E+04
407 .659221E+05 .387610E+04
412 .649920E+05 .400711E+04
417 .641123E+05 .413591E+04
422 .632784E+05 .426261E+04
427 .624866E+05 .438730E+04
432 .617334E+05 .451008E+04
437 .610158E+05 .463103E+04
442 .603311E+05 .475023E+04.

'447 .596768E+05 .486774E+04 |
452 .590507E+05 .498364E+04 i

457 .584509E+05 .509798E+04
462 .578756E+05 .521083E+04
467 .573232E+05 .532224E+04
472 .567921E+05 .543225E+04
477 .562811E+05 .554093E+04
482 .557889E+05 .564830E+04
487 .553144E+05 .575441E+04
492 .548566E+05 .585930E+04
497 .544144E+05 .596301E+04 ,

,
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-1 502' e539871E+05- .606557E+04-
T 507 .535737E+05 .616703E+04 '

.

512 .531737E+05 .626739E+04
517' .527862E+05 .636671E+04- j

~522- .524106E+05 .646500E+04 !

527- .520463E+05 ' 6562295+04 ;.

5321 . 516928E+05 .665862E+04 (
537~ .513496E+05 .675399E+04
542 .510161E+05 .684845E+04
547 .506920E+05 .694200E+04
552 .503767E+05 .703467E+04 1

4

557 .500699E+05 .712649E+04 !

562 -.497712E+05 .721746E+04
567 .494802E+05 .730761E+04
572 .491967E+05 .739696E+04

-577 .489203E+05 .748552E+04
582 .486508E+05 .757332E+04
587 .483877I+05 .766036E+04 i

I

592 .481310R+05 .774666E+04
$97 .478803E+05 .783224E+04
602 .476354E+05 .791710E+04 <

607 .473962E+05 .800128E+04 !

612 .471622E+05 .808477E+04
617 .469335E+05' .816759E+04
622 .467097E+05 .824975E+04
627 .464908E+05 .833127E+04 '

632 .462765E+05 .841215E+04'
.637 .460667E+05 .849241E+04
642 .458612E+05 .857206E+04

3

647L .456599E+05 .865111E+04
0652 .454626E+05 .872956E+04

657 .452693E+05= .880743E+04 .

662 .450797.E+05 .888472E+04 |

667 .448938E+05 .896146E+04- 1

672, .447114E+05 .903764E+04 !

V 677 .445324E+05 .911327E+04
682 .443568E+05 .918836E+04 !

687 .441844E+05 .926293E+04 |

692 .440151E+05 .f13697E+04 !
4

I697 .438489E+05 . !H1050E+04
702- .436856E+05 .0{d352E+04 ,

'707 .435251E+05 .955604E+04
712 .433674E+05 .962807E+04
717 .432124E+05 .969961E+04
722 .430601E+05 .977068E+04
727 .429103E+05 .984127E+04^

>

732 .427629E+05 .991139E+04
g? 737 .426180E+05 .998106E+04
bi - 742 .424754E+05 .100503E+05

747 .423351E+05 .101190E+05
752 .421970E+05 .101874E+05 h

.757' .420611E+05 .102552E+05
762 .419273E+05 .103227E+05
767 .417955E+05 .103897E+05
.772 .416658E+05 .104563E+05
777 .415380E+05 .105225E+05
782 .414121E+05 .105883E+05
787 .412880E+05 .106537E+05

=792 .411658E+05 .107187E+05
:797 .410453E+05 .107832E+05

m -
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e409266E+05 .108474E+05 1
.

802: -

807 .400095E+05 .109112E+05
.812 .406941E+05 .109746E+05
817 .405803E+05 .110377E+05 ,

!

B22 .404680E+05 .111003E+05
!

827 .403573E+05 .111626E+05
S32 .402481E+05 .112246E+05
837 .401,04E+05 .112863E+05 4

842 .400341E+05- .113473E+05 1

847' .399292E+05 .114002E+05
852 .398257E+05 -.114687E+05
857 .397235E+05 .115288E+05-
862. .396226E+05 .115887E+05
867L .395230E+05 .116481E+05
872 .394247E+05 .117073E+05'

877 .393276E+05 .117661E+05
882. .392317E+05 .118245E+05 '

.

887 .391369E+05 .118827E+05
892 .390434E+05 .119405E+05
897 .389510E+05 .119980E+05
902 .388596E+05 .120552E+05
907 .387694E+05 .121120E+05 q

912 .386803E+05 .121686E+05
917- .385922E+05 .122248E+05
922 .385051E+05 .122808E+05

''

-927' .384190E+05 .123364E+05

{932' .383339E+05 .123918E+05
937 .382498E+05 .124468E+05

I
942 . 381666E+05 .125015E+05
947 .380844E+05 .125560E+05 g

952 .380031E+05' .126102E+05
957 .379226E+05 .126640E+05- i

962 .378431E+05 .127176E+05< ,

967' .377644E+05 .127709E+05 q

972 .376866E+05 .128240E+05
977 .376096E+05 .128767E+05

L
982 .375335E+05 .129292E+05
987 .374581E+05 .129814E+05 !

992 .373835E+05 .130333E+05- i
997 .373244E+05 .130850E+05

1002- .373244E+05 .131365E+05 ;

1007: .373244E+05 .131879E+05
1012; .373244E+05 .132391E+05
-1017 .373244E+05 .132903E+05
.1022 .373244E+05 .133414E+05 |
1027 .373244E+05 .133923E+05
1032 .373244E+05 .134432E+05
1037 .373244E+05 .134939E+05 .

1042 .373244E+05 .135445E+05' j
1047 .373244E+05 .135950E+05
1052 .373244E+05 .136454E+05

DISTANCE (M)= 554. SIGMAY(M)= 14.0 GIGMAZ(M)= 5.4 4

PUFF CENTER ARRIVAL TIME (SEC)= 191 PUFF FRONT LEADS PLUME 14.4 SEC
. WIND SPEED (M/S)=-2.90

*** CONCENTRATIONS OUTSIDE CONTROL ROOM AIR INTAi3 ***

TIME (SEC)' PUFF PLUME TMAL(PPM)

,
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;

,,

.(DIMENSION ARRAY' EXCEEDS LIMIT !

i

177 .138933E+05 .000000E+00 .138933E+05
-182 .503267E+05 .000000E+00 .503267E+05'

187 . 104346E+06 .000000E+00 .104346E+06 ;
~v

192 .123835E+06 .503439E+04 .128869E+06
197- .44130SE+05 .104396E+05 .945584E+05
202 -.327062E+05 .142033E+05 .469095E+05
227 .000000E+00 .272707E+05 .272707E+05

1
252' .000000E+00 .371707E+05 .371707E+05
277. .000000E+00 .457901E+05 .457901E+05~ t

302 .000000E+00- .502872E+05 .502872E+05 .j
327 .000000E+00 .467010E+05 .467010E+05
352' .000000E+00- .439866E+05 .439866E+05- ,

377 .000000E+00 .418397E+05 .418397E+05
402 .000000E+00- .400868E+05 .400868E+05 }

4274 .000000E+00 .386203E+05 .386203E+05
452 .000000E+00 .373699E+05 .373699E+05
477 .000000E+00 .362873E+05 .362873E+05
502- .000000E+00- ' .353380E+05 .353380E+05
527 .000000E+00 .344968E+05 .344968E+05
552 .000000E+00 .337445E+05 .337445E+05
577 .000000E+00 .330665E+05 .330665E+05
602 .000000E+00 .324514E+05 .324514E+05
627 .000000E+00 .318900E+05: .318900E+05
652 .000000E+00 .313748E+05 .313748E+05
677 .000000E+00 .309000E+05 .309000E+05
702 .000000E+00 .304605E+05 .304605E+05
727- .000000E+00 .300520E+05 .300520E+05
752- .000000E+00 .296712E+05 .296712E+05
-777 .000000E+00 .293150E+05 .293150E+05
802 .000000E+00 ' 289809E+05 .289809E+05.

827- .000000E+00 .286668E+05 .286668E+05 ,

852 .000000E+00 .283706E+05 .283706E+05
'877 .000000E+00 .280907E+05 .280907E+05
902 .000000E+00 .278258E+05 .278258E+05

'CR FIDW RATE (M**3/SEC)= 1.887 FREE VOL(M**3)= 4437.5

|
|

*** CR CONCENTRATIONS (PPM) *** |

t TIME INTAKE CONTROL ROOM

(SEC) -(PPM) (PPM)
|-

177 .138933E+05 .000000E+00
|. 182 .503267E+05 .554087E+02

187. .104346E+06 .208648E+03
192 . 128869E+06 .456985E+03
197 .945584E+05 .708500E+03
202 .469095E+05 .864602E+03
207 .173396E+05 .934499E+03

| 212 .201198E+05 .971761E+03 |

|' 217 .226629E+05 .101463E+04
222 .250333E+05 .106266E+04 1'

227 .272707E+05 .111551E+04
l 232 .294017E+05 .117290E+04

237 .314449E+05 .123462E+04> <

3
i

L _ - . --
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242 -.334142E+05- .130048E+04 1

247 .J53200E+05 .137034E+04-
252- ^371707E+05 .144404E+04 ,

.

257 .389728E+05- .152148E+04 !

262' .407316E+05 .160254E+04
267 .424517E+05 .168714E+04
~272 .441369E+05 .177517E+04-
277- .457901E+05 .186658E+04
282' .474143E+05 .196127E+04
287- .490116E+05; .205920E+04
292 .505843E+05 .216028E+04 iy
297 .511529E+05 .226426E+04 j

1

302 .502872E+05 .236738E+04
307' .494781E+05 .246848E+04
312 .487196E+05 .256769E+04
317 .480068E+05 .266513E+04 s

322 -.473352E+05 .276087E+04 |

327 .467010E+05 .285502E+04 j

332 .461008E+05 .294765E+04
I 337 .455317E+05 .303883E+04
h 342 .449912E+05 .312864E+04
l 347 .444768E+05 .321713E+04

352 .439866E+05 .330436E+04
357 .435187E+05 .339039E+04
362 .430714E+05 .347525E+04
367 .426434E+05 .355900E+04
372 .422332E+05 .364168E+04
377 .418397E+05 .372333E+04
382 .414618E+05 .380398E+04 4

387 . 410984E+05 .388367E+04
392 .407486E+05 .396243E+04
397 .404116E+05 .404028E+04

E 402 .400868E+05 .411727E+04
: 407 .397732E+05 .419342E+04

412 .394704E+05 .426874E+04'

417 .391776E+05 .434328E+04
422 .388944E+05 .441703E+04
427 .386203E+05 .449004E+04
432 .383547E+05 .456232E+04 ,

437 .380973E+05 .463389E+04
442 .378476E+05 .470477E+04 4

447 .376053E+05 .477497E+04 i

'

i 452 .373699E+05 .484451E+04-

457' .371412E+05 .491341E+04'
462 .369189E+05 .498169E+04-
467 .367027E+05 .504935E+04

U -472 .364922E+05 .511641E+04
477 .362873E+05 .518289E+04 f

|L 482 .360877E+05 .524880E+04 |

l' 487 .358932E+05 .531415E+04 i

492- .357035E+05 .537895E+04 j"

497 .355185E+05 .544321E+04
502 .353380E+05 .550E95E+04

g 4.-
' 507 .351618E+05 .557017E+04

512 .349897E+05 .563289E+04 j

517 .348216E+05 .569511E+04 j

:522 .346574E+05 .575685E+04
527 .344968E+05 .581810E+04 ;

| 532 .343397E+05 .587890E+04 l
>

537 .341861E+05 .593923E+04
I;

.. _ .___. - _ _ . _.
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542 .340357E+05 599910E+04' iW
'

.'

547 .338886E+05 605854E+04.

552' .327445E+05 611754E+04.

557 .33tv.14E+05 61761'1E+04.

562 .334651E+05: 623426E+04.

567 .333296E+05^ 629199E+04- .|.

572' .331968E+05 634931E+04.

577' .330665E+05 640624E+04.

646277E+04;:582' .329388E+05 _ .

587 .328135E+05 651890E+04.

657466E+04592: .326905E+05 - .

597 .325699E+05 663004E+04.

602 .324514E+05- 668504E+04.

607- .323351E+05 673968E+04 -!.

612- .322208E+05 679396E+04.

617 .321086E+05- 684788E+04..

622 .319983E+05 690145E+04.

-627 .318900E+05 695467E+04.

632 .317834E+05 700755E+04 |.

637. .316787E+05 706010E+04 1.

642 .315758E+05 711231E+04 "
.

647 .314745E+05- 716419E+04.

~ 652 .313748E+05 721575E+04. ;

-657 .312768E+05 726699E+04.

662 .311804E+05 731792E+04.

667 . 310855E+05 736853E+04.

672 .309920F.+05 741883E+04.

~677 .309000E+05 746883E+04.

682 .308094E+05 751853E+04.

;687 .307202E+05 756794E+04.

692 .306323E+05 761704E+04.

697 -.305458E+05 766586E+04.

702 .304605E+05 771440E+04.

707 .303764E+05 776265E+04.

-712- .302936E+05 781062E+04.

717 .302119E+05 785831E+04.

722 .301314E+05 790573E+04 _).

727 .300520E+05 795288E+04.

732 .299738E+05 799976E+04:.

,737 .298966E+05 804637E+04.

742 .298204E+05 809273E+04<.

747-- .297453E+05~ 813882E+04.

~752 .296712E+05 818466E+04.

757 .295981E+05 823024E+04.

f'_ 762 .295259E+05 827557E+04.

| :767- .294547E+05 832066E+04.

1772 .293844E+05 - 836550E+04-.

777 .293150E+05 841009E+04.e
782 .292465E+05 845444E+04.

787 .291789E+05 849856E+04.

792 .291121E+05 854243E+04.

797 .290461E+05 858607E+04'

.

802 .289809E+05 862948E+04.

807- .289166E+05. 867266E+04 -|.

812 .288530E+05 871561E+04.

L 817L- .287902E+05 875834E+04 (.

822' .287281E+05- 880084E+04. ,

1827 .286668E+05 884312E+04 !
.

832 .28606*E-05 888518E+04..

837 .285462E+05 892703E+04.

. -

-*.____m_ m __ ._ ____.______-- __m -____m-___ _ __*_ _ _ _ _ - _ _ _ - - . _
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842= .284870E+05 . 896866E+04
t 847; .284284E+05- ' 901007E+04.

852' .283706E+05 .905127E+04 r

857 .283133E+05 .9092275+04
862 . 282568E+05 .913305E+04 1

867 .282008E+05 .917363E+04-
872 ' 281455E+05 .921400E+04.

877 .280907E+05. .925417E+04
882: .280366E+05' .929414E+04 ,

887' .279830E+05 .933392E+04 't
892 .279300E+05 .937349E+04 ;

897 .278776E+05 .941286E+04 .

?902 .278258E+05 .945204E+04
907' .277744E+05 .949103E+04

.912 .277237E+05 .952983E+04
*,

.917- .276834E+05 .956844E+04
9221 .276834E+05 .960692E+04
927 .276834E+051 .964532E+04
932 .276834E+05 .968364E+04'

937 .276834E+05 .972188E+04
942, .276834E+05- .976004E+04 i

947 -.276834E+05 .979811E+04
952 .276834E+05 .983611E+04
957 .276834E+05 .987402E+04

!962; .276834E+05 .991186E+04
-967. .276834E+05 .994961E+04
972 . 276834E+05 .998729E+04

,

.g-

!

L' .

|

-?>

'

L,
7
1

|;'

I

_. _ _. _ _ _
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PROGRAM.T0XGAS|- MAP 126(REV. 1)

...**e.....e***ee**e.************* ............e
*? ; Copyright 1988, Bechtel Power Corporation. * .

'
* J

~

All rights reserved.-~ * r

....*****e.eeen...****.e****e.eeeeeeeeee.***** >

TOTAL QUANTITY (KG)= 544320.0 T(C)= 35.0~ TB(C)=-195.80
-HV(CAL /G)= 47.5 CP(CAL /G*C)= .474
LIQ-DENSITY (G/CM**3)= .806 GAS DENSITY (G/M**3)= 1250.70 ,

-AIR-DENSITY (G/CM**3)=iOO11460 l

. INITIAL SIGMA (M)= 38.1 SOLAR RAD. (CAL /M* 02-S)= 96. O
ATMOSPHERIC RAD.=111.1 VOLUME.OF THE SPILL (CM**3)= .0

CONTROL ROOM AIR: INTAKE HEIGHT ABOVE THE GRADE (M)= 24.00 |

PUFF Q(KG)= 544320.00 .
PLUME Q(KG)= .00 ,

MAX. AREA (M**2)= .00 MOLECULAR WT.(G/ MOLE)= 28.0 ' |
.

1No. OF DIST= 1 DIST(M)= 554.
STABILITY =7 No. OF WIND SPEED = 1
SPEEDS (M/S)= 1.10

1

DISTANCE (M)=~ 554.. .SIGMAY(M)= 14.0 SIGMAZ(M)= 5.4

PUFF CENTER ARRIVAL TIME (SEC)= 503 PUFF FRONT LEADS PLUME 79.3 SEC
WIND SPEED (M/S)= 1.10

*** CONCENTRATIONS OUTSIDE CONTROL ROOM AIR INTAKE ***.

TIME (SEC)' PUFF PLUME TOTAL (PPM)

DIMENSION ARRAY EXCEEDS LIMIT ;

424 .781476E+05 .000000E+00 .781476E+05
429' .103610E+06 .000000E+00 .103 610E4 06

-434' .134870E+06 .000000E+00 .134870E+06
-439 .172364E+06 .000000E+00 .172364E+06
444- .216273E+06 .~000000E+00 .216273E+06

_

449' '.266429E+06 .000000E+00 .266429E+06
454 .322242E+06. .000000E+00 .322242E+06
459 .382654E+06 .000000E+00 .382654E+06
464 .446121E+06 .000000E+00- .446121E+06'

469 .510648E+06 .000000E+00 .510648E+06
474 .573871E+06 .000000E+00 .573871E+06
479 .633182E+06 .000000E+00 .633182E+06 ,

484: .685908E+06 .000000E+00 .685908E+06
489- .729501E+06- .000000E+00 .729501E+06
494 .761744E+06- .000000E+00 .761744E+06
499 . 780934E+06 .000000E+00 .780934E+06
504- .786037E+06 .000000E+00 .786037E+06
509 .776772E+06 .000000E+00 .776772E+06
514 .753646E+06 .000000E+00 .753646E+06
519' .717900E+06 .000000E+00 .717900E+06
524 .671402E+06 .000000E+00 .671402E+06 y

i

~ . , __ ..;.. _;.__
_ __ _ .. -_ ,,
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529 .616488E'06 .000000E+00- .616488E+06'

|534 .555763E+06' .000000E+001 .555763E+06'>

539 .491900E+06 .000000E+00- .491900E+06-2

J544? .427451E+06 .000000E+00 .427451E+06"

~549' .364686E+06 .000000E+00 .364686E+06
554- .305474E+06 .000000E+00 .305474E+06-' ,

559' .251219E+06 .000000E+00 .251219E+06
564: .202840E+06 .000000E+00 .202840E+06.

'

569- . 160797E+06 .000000E+00 .160797E+06
574- .125148E+06 .000000E+00 .125148E+06

:579 .956295E+05 .000000E+00 .956295E+05 ,

604 .000000E+00 .000000E+00 .000000E+00
629 .000000E+00 .000000E+00 .000000E+00-

)
654 .000000E+00 .000000E+00 ' 000000E+00.

679 .000000E+00 .000000E+00 .000000E+00
704 .000000E+00 .000000E+00 .000000E+00

1729 .000000E+00 .000000E+00 .000000E+00 >

>

754' .000000E+00 .000000E+00- .000000E+00''

779 .000000E+00 .000000E+00 .000000E+00'

804 .000000E+00 .000000E+00 .000000E+00'

( 829 .000000E+00 .000000E+00 .000000E+00
854 .000000E+00 .000000E+00 .000000E+00

"
879 .000000E+00- .000000E+00 .000000E+00 ,

.A 904 .000000E+00- .000000E+00- .000000E+00
"Eu 929 .000000E+00 .000000E+00 .000000E+00

954 .000000E+00 .000000E+00. .000000E+00

CR FLOW RATE (M**3/SEC)= 1.887 FREE VOL(M**3)= 4434.9''
,

o

*** CR CONCENTRATIONS (PPM) *** ,

TIME INTAKE CONTROL ROOM

(SEC) (PPM) (PPM)

L 424 .781476E+05 .000000E+00
L 429 .103610E+06 .186834E+03
' 434 .134870E+06 .432235E+03

439 .172364E+06 .748807E+03
444 .216273E+06 .114986E+04
449 .266429E+06 .164877E+04
454 .322242E+06 .225818E+04
459 .382654E+06 .298907E+04
464 .4461212+06 .384972E+04
469 .510648E+06 .484473E+04
474 .573871E+06- .597410E+04
479 .633182E+06 .723258E+04
'484 .685908E+06 .860932E+04
489 .729501E+06 .100878E+05
494' .761744E+06 .116466E+05

,

L 499 .780934E+06 .132597E+05
L 504 .786037E+06 .148982E+05

509 .776772E+06' .165319E+05
|- 514 .753646E+06 .181305E+05

519 .717900E+06 .196656E+05
524 .671402E+06 .211118E+05

, 529 -.616488E+06 .224486E+05
H 534 .555763E+06 .236604E+05

- - . . . ._____ _ __ --. _ _ . _ . _ . . _ , . . . . - .
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539- .491900E+06 .247375E+05'
544- .427451E+06 .256756E+05

:549 .364686E+06 .264758E+05 i

:554 .305474E+06 .271436E+05
559- .251219E+06 .276881E+05'

564 .202840E+06' .281210E+05 (

:569 .160797E+06' .284556E+05
574 .125148E+06 .287055E+05
579; .956295E+05 .288844E+05- ,

584 . 000000E+00 .289727E+05 l
589- .000000E+00 .289111E+05
594 .000000E+00 .288496E+05-
599- r000000E+00 .287883E+05 ,

604 .000000E+00 .287271E+05- >i

'609 .000000E+00 .286660E+05
614 .000000E+00 .286051E+05 q
619 .000000E+00 .285443E+05'

624 .000000E+00 .284836E+05 ,

*

629 .000000E+00 .284231E+05
634 .000000E+00 .283627E+05
639 .000000E+00 .283024E+05o

'644 .000000E+00- .282422E+05
t 649 .000000E+00 .281822E+05

654 '000000E+00 .281223E+05.

i 659. .000000E+00 .280625E+05 t

664. .000000E+00 .280028E+05-*

669 .000000E+00 .279433E+05-
674 .000000E+00 .278839E+05
679 .000000E+00 .278246E+05

V 684 .000000E+00 .,277655E+05

689 .000000E+00 .277065E+05 -[
, '

694 .000000E+00 .276476E+05'

699 .000000E+00 .275888E+05''

704 .000000E+00 .275302E+05-

709 .000000E+00 .274717E+05
714 .000000E+00 .274133E+05
719 .000000E+00 .273550E+05
724 .000000E+00 .272968E+05
729 .000000E+00 .272388E+05-
734 .000000E+00 .271809E+05' ).

4.

739 .000000E+00 .271231E+05
1744 .000000E+00 . 270655E+05
749. .000000E+00- .270080E+05
754 .000000E+00 .269505E+05o .

L 759 .000000E+00 .268933E+05
764 .000000E+0C .268361E+05
769 .000000E+00 .267791E+05-

i: 774 .000000E+00. .267221E+05
L 779 .000000E+00 .266653E+05
! 784 .000000E+00 .266086E+05'

"| 789 .000000E+00 .265521E+05
794 .000000E+00 .264956E+05
799 .000000E+00 .264393E+05

a' '804 .000000E+00 .263831E+05
809 .000000E+00 .263270E+05
814 .000000E+00 .262711E+05
819 .000000E+00 .262152E+05
824 .000000E+00 .261595E+05

"pK
" 829 .000000E+00 .261039E+05

is 834 .000000E+00 .260484E+05g
!% 4

- - - - - - - _ -. . - _ _ . _ , _ . . _ _ _ _ _ _ _ _ _ _ _
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839- .000000E+00 .259931E+05
z

844 .000000E+00 .259378E+05
'849: .000000E+00 .258827E+05 '

.854 .000000E+00 .258277E+05
859- - .000000E+00 . 257728E+05 .

'

864- .000000E+00 .257180E+05
869 .000000E+00 .256633E+05
874, .000000E+00 .256088E+05

I. ,

879' .000000E+00 .255543E+05: E
884 .000000E+00 .255000E+05
889- .000000E+00 .254458E+05
894 .000000E+00 .253917E+05
899 .000000E+00- .253377E+05 ,!

-904 - .000000E+00 .252839E+05
909 .000000E+00- .252301E+05

.914 . .000000E+00 .251765E+05 '{
919 .000000E+00 .251230E+05

s

924 .000000E+00 .250696E+05
929 .000000E+00 .250163E+05.y '

[ 934 .000000E+00 .249631E+05=
i

9'39 .000000E+00 .249101E+05n

L 944 .000000E+00 .248571E+05
.000000E+00 .248043E+05'

949 1

954 .000000E+00 .247515E+05' .!
o

959' .000000E+00 .246989E+05
964' . .000000E+00 .246464E+05
969 .000000E+00 .245940E+05 ,

974 . 000000E+00 .245418E+05
979 .000000E+00 .244896E+05

L
984= 1.000000E+00 .244375E+05
989 - .000000E+00 .243856E+05

h' 994 .000000E+00' .243338E+05-
'999 . .000000E+00 .242820E+051

b 1004 .000000E+00- .242304E+05-
1009~ .000000E+00 .241789E+05
1014 .000000E+00 .241275E+05 't

1019' .000000E+00 .240762E+05
1

,

a

v<

(.i[
| .:
!

t-

| N.
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' PROGRAM AREAT
a.

| 0 'i THIS PROGRAM COMPUTES CONCNENTRATIONS AT THE CONTROL ROOM-AIR-
0 sINTAKE BASED ON A TIME-DEPENDENT SPILL AREA.

GIVEN AN X/Q VALUE THE X VALUE AT THE CR INTAKE CAN.BE CALCULATED. |0-
C SEE BROWNS FERRY 'S .1-2-3 SPREAD SHEET FOR- INPUT. THE OUTPUT OF THIS

'

O PROGRAM WILL BE USED BY PROGRAM "CRCON" TO ESTIMATE THE BUILDUP
."0 CONCENTRATIONS:INSIDE A CONTROL ROOM. ,

Ci
DIMENSION AREA (14400) , DMDT(14400) , - PPM (14400)- |

CHARACTER *1 FNAME
DATA FNAME/' '/
OPEN (6, FILE =FNAME, STATUS ='NEW')
WRITE (* ,10)

.10' FORMAT (1X,' INPUT: 1) Total' Volume in em**3; 2 ) KCOUNT (< = 2 4 00) ' ,

!C/,1X,'KCOUNT = Total Time Period in sec.')
|

READ (*,*) VOL,KCOUNT
;

-WRITE (*,12)
12 FORMAT (1K,' INPUT: 1) Molecular Weight; 2) Mass Trans. Coeff.'/,1

CX,'3) Sat. Vap. Press. in mmHg; 4) Ambient Temp. in C') ,

|READ (*,*) AMT, HD, VP, TA
WRITE (*,15) |

15: FORMAT (1X,' INPUT: 1) -5% X/Q Value; 2) Meander Factor')
. READ (*,*) X0VQ, FACTOR

,

C
C R = INITIAL RADIUS OF THE SPILL

'C.
R = (VOL/3.14159)**0.33333

C
-C ~ COMPUTE '.'IME-DEPENDENT - SPILL AREA (NUREG-0570)

'

C ,

DO 20 t = 1,KCOUNT

,t,.
AREA (I) = 3.14159 * (R* *2 + 2*I* (98 0*VOL/3.14159 ) ** 0. 5)
IF (AREA (I) .GT.VOL) AREA (I) = VOL

!DMDT(I) = AREA (I) * AMT * HD * VP/ ( 623 50. 4 * ( 27 3. 2 + TA) )
PPM (I) = XOVQ * DMDT(I)/ FACTOR * 24500/AMT

20 CONTINUE
C; WRITE (6,25)

1C; . 25-FORMAT (3X,' TIME (sec)',3X,' AREA (m**2)',3X,'DMDT(g/s)',5X,' PPM'/)
)

Do 35 J = 1, KCOUNT, 2

AREA (J) - = AREA (J)/10000.
C- WRITE (6,30) J, AREA (J) ,DMDT(J) , PPM (J)

'C~ 3 0 FORMAT ( 5X , I S , 5X , F7 . 0, 4X , F9 .1, 4X , F7 .1)
|K=J+1 '

WRITE (6,28) J, PPM (J) , K, PPM (K)
28' FORMAT (2(1X,I6,F10.2))

,

35 CONTINUE
END

:

-l

!

|
.. . _ . . . . . _ .
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PROGRAM T0XGAS -MAP 126(REV. 1)
,

e***************************************e******
* Copyright 1988,cBechtel: Power Corporation. *
*.

'

-Allirights reserved.- *
,

*e**********************************eeeeeee*****

TOTAL QUANTITY (KG)= 272160.0 T(C)= 35.0- TB(C)= -34.10
HV(CAI/G)= 68.8 CP(CAL /G*C)= .226 ,

-LIQ DENSITY (G/CM**3)=' -1.570- GAS DENSITY (G/M**3)= 3220.40 .-

'

AIR DENSITY (G/CM**3)=.0011459

INITIAL SIGMA (M)= 13.5 SOLAR RAD.(CAL /M**2-S)= 96.0
ATMOSPHERIC RAD.=111.1 VOLUME OF THE SPILL (CM**3)=134002300.0 -

'' CONTROL ROOM AIR INTAKE HEIGHT ABOVE THE GRADE (M)= 24.08-- |

PUFF Q(KG)= :61776.36 . PLUME Q(KG)= .210383.60
MAX. AREA (M**2)= 13400.23 MOLECULAR WT.(G/ MOLE)= 70.9

'*No. OF:DIST= 3 ,DIST(M)= 5000. 5500. 6000.
'

STABILITY =7 No. 0F WIND SPEED = 1
SPEEDS (M/S)= 1.10

,

DISTANCE (M)='5000. SIGMAY(M)=-102.4- SIGMAZ(M)= 21.1
I

PUFF CENTER ARRIVAL' TIME (SEC)= 4545 PUFF FRONT LEADS PLUME 201.8 SEC !

WIND SPEED (M/S)= 1.10
$

L *** CONCENTRATIONS OUTSIDE CONTROL ROOM' AIR INTAKE ***

. TIME (SEC) PUFF. PLUME TOTAL (PPM)

DIMENSION ARRAY EXCEEDS LIMIT j
'

.4344- .639469E+03- .000000E+00- .639469E+03
p 4349 .715910E+03 .000000E+00 .715910E+03

, -4354 .799218E+03- .000000E+00 .799218E+03
4359 .889692E+03 .000000E+00 .889692E+03

'

L '4364 .987601E+03 .000000E+00 .987601E+03
4369 .109318E+04' .000000E+00 .109318E+04
4374 .120661E+04 .000000E+00 .120661E+04 1

4379 .132804E+04 .000000E+00 .132804E+04 l

4384 .145755E+04- .000000E+00 .145755E+04- .]
;4389 .159516E+04 .000000E+00 .159516E+04 q
4394 . 174081E+04 .000000E+00 .174081E+04

14399- .189438E+04- .000000E+00 .189438E+04
4404- .205565E+04 .000000E+00 .205565E+04
4409 .222433E+04 .000000E+00 .222433E+04
4414 .240003E+04 .000000E+00 .240003E+04
4419 .258228E+04 .000000E+00 .258228E+04
4424 .277048E+04 .000000E+00 .277048E+04
4429 .296399E+04 .000000E+00 .296399E+04
4434 .316202E+04 .000000E+00 .316202E+04m
4439- .336372E+04 .000000E+00 .336372E+04
4444 .356815E+04 .000000E+00 .356815E+04

L .- _ _-_ ._ _. _ _ _ - . _ . - _ _ _ . _ .
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4449 -.377427E+04 ' 000000E+00 377427E+04. . 7
> '

4454. .398100E+04 000000E+00 398100E+04. .

4459 .418714E+04' 000000E+00. 418714E+04. .

?4464 .439148E+04 000000E+00 4391482+04. .

4469- .459274E+04 000000E+00 459244E+04. .

-4474~ .478962E+04 000000E+00 478962E+04. .

4479 .498078E+04 000000E+00 - 498078E+04 ,

. .
'

516489E+04-4484 .516489E+04 000000E+00 - ..

4489 .534063E+04 000000E+00 534063E+04'. .

4494 .550670E+04 000000E+00 550670E+04. .

4499 .566184E+04 000000E+00. 566184E+04. . ,

4504 .580486E+04 000000E+00 580486E+04. . ,

4509- .593463E+04 000000E+00 593463E+04. .

4514 .605010E+04 000000E+00 605010E+04. .
'

.4519 .615035E+04 000000E+00 615035E+04'

. .

4524 .623453E+04 000000E+00 623453E+04 .i
. .

4529 .630196E+04 000000E+00 630196E+04 j. .

4534 .635207E+04 000000E+00 635207E+04. .

4539 .638444E+04 000000E+00 638444E+04. . ,

4544 .639878E+04 000000E+00 639878E+04. . ,

4549 .639499E+04 276146E+04 915645E+04. .

4554 .637308E+04 406931E+04 104424E+05. .

4559 .633325E+04 509660E+04 114298E+05. .

4564 .627584E+04 598136E+04 122572E+05. . ,

4569 .620133E+04 677591E+04 129772E+05. .

4574 .611033E+04 750675E+04. 136171E+05. .

4579 -.600361E+04 818951E+04 141931E+05. .

883429E+04 147163E+05-4584! .588204E+04 - . .

4589' .574660E+04 944812E+04 151947E+05 '

. .

4594 .559836E+04 100361E+05 156344E+05 1. .

4599' .543850E+04 106020E+05 160405E+05 l. .

.

4604 .526823E+04 111488E+05 164170E+05. .

f 4609 .508883E+04 116789E+05 167677E+05. .

iL 4614 -.490161E+04 121941E+05 170957E+05. .

4619 .470790E+04 126961E+05 174040E+05. .

4624 .450903E+04 131862E+05 176953E+05. .

4629 .43,0632E+04 136655E+05 179718E+05. .

4634 .410108E+04 141349E+05 182359E+05. .

4639 .389454E+04 145952E+05 184897E+05. .

- 4644 .368793E+04 150471E+05 187351E+05 I
. .

4649 .348238E+04 154913E+05 189737E+05. .
, ,,

4654' .327897E+04 151997E+05 184786E+05. .

4659 .307870E+04 149274E+05 180061E+05. .

4664 .288246E+04 146726E+05 175550E+05. .

4669 .269109E+04 144333E+05 171244E+05. .

-4674 .250530E+04 142080E+05 167133E+05. .

4679 .232573E+04 139955E+05 163212E+05. .

4684< .215291E+04 137946E+05 159475E+05. .

4689 .198728E+04 136042E+05 155915E+05. .

134234E+05 152526E+054694 .182920E+04 - . .

4699 .167893E+04 132516E+05 149305E+05. .

4704 .153663E+04 130879E+05 146245E+05. .

143342E+054709 .140241E+04- 129318E+05 . . 1.

4714 .127628E+04 127826E+05 140589E+05 |. .

4719 .115821E+04 126400E+05 137982E+05 (. .

4724- .104808E+04 125033E+05 135514E+05 '

. .

4729 .945733E+03 .123723E+05 133180E+05.

4734 .850964E+03 .122464E+05 130974E+05. ,

4739' .763521E+03 .121255E+05 128890E+05- |
.

~4744 .683123E+03 .120092E+05 126923E+05.

|

F # 7 =' -- v -y--w N ._ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ - _-
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hyJ,f/fG? -

14769- .000000E+00 - .15.4 872E+05 - .114872E+05 H

4794: '.000000E+00 .1LO460E+05 .110460E+05
4819 .000000E+00 .106666E+05- .106666E+05 i

4844 .000000E+00 .303359E+05 .103359E+05- |
'

;4869- .000000E+00 .300442E+05 .100442E+05 )
1

4894 .000000E+00- .978443E+04 .978443E+04n
'4919 .000000E+00 .955118E+04 .955118E+04 1

I

|4944 .000000E+00 -.934021E+04 .934021E+04
4969- .000000E+00 .914819E+04 .914819E+04
4994 .000000E+00 .897243E+04 .897243E+04
5019 .000000E+00 .881077E+04 .881077E+04
5044 .000000E+00 .866142E+04 .866142E+04
5069 .000000E+00 .852288E+04 .852288E+04

e

|

CR FLOW RATE (M**3/SEC)= 1.887 FREE VOL(M**3)= 4437.5

1

*** CR CONCENTRATIONS (PPM) ***'
1

TIME INTAKE' CONTROL ROOM

~(SEC) (PPM) (PPM)

4344 .639469Et03 .000000E+00
4349 .715910E+03 .142232E+01
4354 .799218E+03 .300980E+01
4359- .889692E+03 .477693E+01
4364 .987601E+03 .673878E+01
4369 .109318E+04 .891095E+01
4374 .120661E+04 .113094E+02

,

4379 .132804E+04 .139506E+02
4384 .145755E+04 .168510E+02
4389 .159516E+04 .200272E+02
4394 .174081E+04 .234958E+02
4399 .189438E+04 .272733E+02
4404 .205565E+04 .313756E+02

l 4409 .222433E+04 .358181E+02 -;

| 4414 . 240003E+04 .406156E+02
!

L 4419 .258228E+04 .'457818E+02
4424' .277048E+04 .513293E+02

'4429 .29G399E+04 .572695E+02
K 4434 .316202E+04 .636122E+02

4439 .336372E+04 .703653E+02L <

L 4444' .356815E+04 .775351E+02
4449 .377427E+04 .851255E+02
4454 .398100E+04 .931385E+02
4459 .418714E+04 .101573E+03
4464- .439148E+04' .110427E+03
4469 .459274E+04 .119693E+03
4474 .478962E+04 .129364E+03
4479 .498078E+04 .139428E+03
4484 .516489E+04 .149870E+03
4489 .514063E+04 .160675E+03
4494 .550670E+04 .171822E+03
4499 .566184E+04 .183289E+03
4504 .580486E+04 .195052E+03
4509 .593463E+04 .207082E+03

!4514 .605010E+04 .219350E+03
'4519 .615035E+04 .231825E+03

_ _ _ - = . _ _ _ _ _ _ _ . . - -. . - -- -
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9
4524 .623453E+04 .244472E+03 >

4529' . 630196E+04- .251258E+03
4534- ' 635207E+04 .270145E+03.

4539 .638444E+04 .283096E+03| ,

4544- .639878E+04 .296073E+03
4549 .915645E+04 .311641E+03
4554~ .104424E+05- .331598E+03

,

L 4559 .114298E+05 .353951E+03 1

4564 .122572E+05 .378206E+03 .

t

j|L 4569 .129772E+05 .404069E+03
.4574 .136171E+05 .431335E+03
4579 .141931E+05 .459846E+03 ;

4584, .147163E+05 ' 489474E+03.

4589 .151947E+05' .520111E+03' 1
'

: 4594 .156344E+05L .551666E+03
4599 .160405E+05 .584058E+03
4604 .164170E+05 .617218E+03
4609 .167677E+05 .651085E+03
4614 .170957E+05 .685606E+03

L
4619 . 174040E+05 .720732E+03 a

t 4624 .176953E+05- .756424E+03
L 4629 .179718E+05 .792646E+03 l

4634 .182359E+05 .829368E+03 |
4639 .184897E+05 .866564E+03

'

4644 .187351E+05 .904212E+03n

L 4649 .189737E+05 .942296E+03
" 4654 .184786E+05 .980177E+03

4659 .180061E+05 .101694E+04 L

4664 .175550E+05- .105265E+04-
4669 .171244E+05 .108734E+04
4674 .167133E+05 .112105E+04
4679- .163212E+05 .115384E+04
4684 ;159475E+05 .118574E+04
4689 .155915E+05 .121680E+04
4694 .152526E+05 .124704E+04
4699' .149305E+05 .127652E+04~"

4704 . 146245E+05 .130526E+04
4709 .143342E+05 .133331E+04 H

,

L 4714 .140589E+05 .136069E+04
4719 .137982E+05 .138744E+04
4724 .135514E+05 .141360E+04 |

4729- .133180E+05 .143918E+04 |
'

4734 .130974E+05 .146423E+04
4739 .128890E+05. .148876E+04

|
R 4744 .126923E+05 .151281E+04 )

4749 . 118972E+05 .153613E+04
4754 .117892E+05 .155805E+04
4759- .116850E+05 .157970E+04
4764 .115844E+05 .160108E+04

,

4769 .114872E+05 .162221E+04
4774 .113932E+05 .164308E+04<

4779 .113023E+05 .166372E+04
4784 .112142E+05 .168412E+04
4789 .111288E+05 .170429E+04
4794 .110460E+05 .172424E+04'

4799 .109657E+05 .174398E+04
4804 .108877E+05 .176350E+04
4809 .108119E+05 .178282E+04
4814 .107382E+05 .180194E+04
4819 .106666E+05 .182086E+04' >

L .__ _ . . - . _ _ _ _ _ _ _ _ _ . _ . . .

-
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4824 .105969E+05 .183959E+04
~

.|
', 4829 .105291E+05 .185814E+04- =

4834 .104630E+05; .187650E+04- .

4839 .103986E+05 .189469E+04-

DIETANCE(M)= 5500. SIGMAY(M)= 111.2 SIGMAZ(M)= 22.2

PUFF CENTER ARRIVAL TIME (SEC)= 4999 PUFF FRONT LEADS PLUME 218.9 SEC
- WIND , SPEED (M/S) = 1.10'

- ;

*** CONCENTRATIONS OUTSIDE CONTROL ROOM AIR-INTAKE ***

i TIME (SEC) PUFF PLUME TOTAL (PPM)

DIMENSION-ARRAY EXCEEDS LIMIT

4782 .547773E+03 .000000E+00 .547773E+03
4787 .607753E+03 .000000E+00 .607753E+03 o

4792 .672676E+03 .000000E+00 .672676E+03 =f
4797 .742742E+03 .000000E+00 .742742E+03 1

4802- .818132E+03 .000000E+00 .818132E+03 4
4807 .899003E+03 .000000E+00- .899003E+03 j
4812 .985491E+03 .000000E+00. .985491E+03 l

1.4817 .107770E+04 .000000E+00 .107770E+04
I

4822 .117569E+04 .000000E+00 .117569E+04
4827 .127951E+04 .000000E+00 .127951E+04.
4832 .138914E+04- .000000E+00 .138914E+04
4837- .150454E+04 .000000E+00 .150454E+04

-4842 .162559E+04,, _ .000000E+00 .162559E+04 U

4847 .175216E+04 .000000E+00 .175216E+04
4852 .188403E+04- .000000E+00- .188403E+04

'4857 .202096E+04 .000000E+00 .202096E+04.
4862 .216261E+04- .000000E+00- .216261E+04 i

4867 .230862E+04 .000000E+00 .230862E+04- H

4872 .245855E+04- .000000E+00 .245855E+04
4877 .261191E+04 .000000E+00 .261191E+04
4882 .276816E+04 .000000E+00 .276816E+04
4887 .292669E+04 .000000E+00 .292669E+04

.4892 .308686E+04 .000000E+00- .308686E+04
4897 .324794E+04 -.000000E+00 .324794E+04 1

4902 .340920E+04 .000000E+00 .340920E+04,

J4907 .356986E+04 -.000000E+00 .356986E+04
4912~ .372908E+04 .000000E+00 .372908E+04
4917- .388603E+04' .000000E+00 .388603E+04m
4922 .403982E+04 .000000E+00- .40398?,E+04

4927 .418960E+04 .000000E+00 .418960E+04
4932 .433446E+04 .000000E+00 .433446E+04
_4937 .447354E+04 .000000E+00- .447354E+04 j

,

4942 .460596E+04 .000000E+00 .460596E+04 |

4947 .473088E+04 .000000E+00 .473088E+04 y

4952 .484748E+04 .000000E+00 .484748E+04 |
'

4957 .495500E+04 .000000E+00 .495500E+04
4962 .505272E+04 .000000E+00 .505272E+04 i

4967 .513995E+04 .000000E+00 .513995E+04
4972 .521609E+04 .000000E+00 .521609E+04
4977 .528062E+04 .000000E+00 .528062E+04

. - . -. . ._ . . . .. .-. - ._ . . - - . . .
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4982 .533308E+04 .000000E+00 .533308E+04
4987- .537308E+04 .000000E+00 .537308E+04 i

1
4992; .540035E+04 .000000E+00 .540035E+04
4997 .541469E+04 .000000E+00 .541469E+04

:5002- .541600E+04 .213606E+04 .755206E+04 ,

5007 .540426E+04- .337010E+04- .877436E+04 |

5012 .537956E+04 .430719E+04 .968675E+04
5017 .534208E+04- .510431E+04 .104464E+05
5022 .529209E+04 .581555E+04 .111076E+05
5027 .522994E+04 .646720E+04 .116971E+05
5032 .515608E+04. .707436E+04 .122304E+05
5037 .507102E+04 .764667E+04 .127177E+05
5042 .497535E+04 .819072E+04 .131661E+05
5047 .486973E+04 .871125E+04 .135810E+05 )
5052 .475488E+04 .921182E+04 .139667E+05
5057 .463156E+04 .969516E+04 .143267E+05
5062 .450057E+04 . 101634E+05 .146640E+05 q

I

5067 .436276E+04 .106184E+05 .149811E+05
|

5072 .421898E+04 .110614E+05 .152804E+05
5077 .407012E+04 .114938E+05 .155639E+05 f
5082 .391706E+04- .119165E+05 .158335E+05
5087 .376067E+04 .123303E+05 .160910E+05 )'

5092 .360184E+04 .127361E+05 .163379E+05
5097 .344140E+04 .131344E+05 .165758E+05
5102 .328020E+04 .135258E+05 .168060E+05
5107 .311901E+04 .133969E+05 .165159E+05 ,

'

5112 .295861E+04 .131546E+05 .161132E+05
5117. .279970E+04 .129279E+05 .157276E+05
5122 .264294E+04 .127151E+05 .153581E+05
5127 .248896E+04 .125150E+05 .150039E+05- |

5132 .233830E+04 .123262E+05 .146645E+05
5137 .219147E+04 .121478E+05 .143393E+05 -

5142 .204891E+04 . 119788E+05 .140277E+05
5147 .191102E+04 .118185E+05 .137295E+05 |

5152 .177811E+04- .116661E+05 .134442E+05 H

5157 .165047E+04 .115210E+05 .131714E+05
5162 .152829E+04: .113826E+05 .129109E+05
5167 .141176E+04 .112504E+05 .126622E+05 H

5172 .130097E+04. .111240E+05 .124250E+05
5177 .119598E+04 .110030E+05 .121990E+05
5182- .109683E+04 .108870E+05 .119838E+05
5187 .100347E+04 .107756E+05 .117790E+05
5192 .915844E+03 .106686E+05 .115844E+05
5197 .833859E+03. .105656E+05 .113995E+05
5202 .757386E+03 .104665E+05 .112239E+05
5207 .686269E+03 .103710E+05 .110573E+05
T312 .620333E+03 .102789E+05 .108992E+05
5217 .559381E+03 .101899E+05 .107493E+05
5242 .000000E+00 .978721E+04 .978721E+04
5267 .000000E+00 .944224E+04 .944224E+04
5292 .000000E+00 .914242E+04 .914242E+04
5317 .000000E+00 .887870E+04 .887870E+04 |

5342 .000000E+00 .864436E+04 .864436E+04 |
5367 .000000E+00 .843433E+04 .843433E+04
5392 .000000E+00 .824467E+04 .824467E+04
5417 .000000E+00 .807228E+04 .807228E+04
5442 .000000E+00 .791471E+04 .791471E+04
5467 .000000E+00 .776994E+04 .776994E+04
5492 .000000E+00 .763632E+04 .763632E+04
5517 .000000E+00 .751250E+04 .751250E+04

- _ - - _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ . _ _ _ _ _



. . .- - - . . - .- - . ._..-. . - - - -.

j fye 2 /ff.:
1 ,

; CR-FLOW RATE (M**3/SEC)= 1.887' FREE VOL(M**3)= 4437.5 ,

,

.

-*** CR_. CONCENTRATIONS (PPM) ***.

TIME INTAKE- CONTROL ROOM- .

(SEC) (PPM) (PPM)#h '

'

4782 .547773E+03- .000000E+00
4787 .607753E+03 .121385E+01
4792 .672676E+03 .255671E+01

' 4797- .742742E+03 .403898E+01
4802 .818132E+03 .567144E+01
4807 .899003E+03 .746523E+01

:4812 .985491E+03 .943177E+01'

4817 .107770E+04 .115827E+02,

L 4822 .117569E+04 .139299E+02
L 4827 .127951E+04 .164852E+02 '

4832 .138914E+04- .192605E+02
4837 .150454E+04 .222678E+02
4842 .162559E+04 .255187E+02
4847 .175216E+04 .290246E+02
4852 .188403E+04 .327964E+02
4857 .202096E+04 .368447E+02
4862- .216261E+04 .411794E+02

-4867 .230862E+04 .458095E+02
4872 .245855E+04- .507435E+02
4877- .261191E+04 .559884E+02
4882 .276816E+04 .615506E+02
4887 .292669E+04 .674349E+02
4892: .308686E+04 .736450E+02

L. 4897. .324794E+04 .801831E+02'

4902 .340920E+04 .870498E+02
4907 .356986E+04 .942441E+02
4912 .372008E+04 .101763E+03 ly
49171 .388603E+04- .109603E+03'

4922 .403982E+04 .117757E+03
4927 .418960E+04 .126217E+03
4932- .433446E+04 .134973E+03
4937 .447354E+04 .144014E+03

L 4942- .460596E+04 .153325E+03
L" 4947 .473088E+04 .162892E+03
4 4952 .484748E+04 .172697E+03

4957 .495500E+04 .182721E+03
y 4962- .505272E+04 .192944E+03

4967 .513995E+04 .203344E+03
o 4972 .521609E+04 .213898E+03

4977 .528062E+04 .22/381E+03
-4982 .533308E+04 .235369E+03 1p
4987 .537308E+04 .246235E+03 '

4992 .540035E+04 .257151E+03
4997 .541469E+04 .268092E+03
5002 .755206E+04 .280408E+03
5007 .877436E+04 .296976E+03
5012. .968675E+04 .315794E+03

4 5017 .104464E+05 .336368E+03 |

5022 .111076E+05 .358421E+03 |

|
. - . .

. ._. .- . _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ . . _ _ . _. ...
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. 50271 > ,116971E+05. .381769E+03
* 5032- .122304E+05 .406269E+03 ,

F 5037 .127177E+05. .431809E+03
;5042 .131661E+05 .4582972+03
5047 .135810E+05 .485651E+03
5052 .1396675+05; .513803E+03

-5057- .143267E+05- .542692E+03
5062- .146640E+05 .572265E+03
5067- .149811E+05 .602475E+03

.

~5072 .152804E+05 .633278E+03-
5077 .155639E+05 .664638E+03 ;

5082 .158335E+05 .696521E+03
5087 .160910E+05- .728898E+03'
5092 .163379E+05 .761745E+03
5097 .165758E+05 .795039E+03
5102 .168060E+05 .828760E+03
5107 .165159E+05 .862563E+03
5112 .161132E+05 .895472E+03
5117 .157276E+05 .927470E+03
5122- .153581E+05 .958594E+03
5127 .150039E+05 .988880E+03
5132 .146645E+05 .101836E+04
5137 .143393E+05 .104707E+04
5142 . 140277E+05' .107504E+04
5147 .137295E+05 .110231E+04
5152 .134442E+05 ' 112889E+04.

5157' .131714E+05 .115481E+04
5162 .129109E+05 .118012E+04
5167, .126622E+05 .120483E+04

-5172 .124250E+05- .122896E+04
5177 .121990E+05- .125255E+04. '

5182 .119838E+05, .127562E+04
5187 .117790E+05 .129819E+04
5192 .115844E+05 .132029E+04

,

5197' .113995E+05 . 134194E+04'
5202 .112239E+05 .136315E+04-

'5207 .110573E+05, .138396E+04
5212 . 108992E+05' .140437E+04

,,

'5217 .107493E+05- .142442E+04
5222: .101040E+05 .144343E+04"

"5227 .100209E+05 .146176E+04
5232 .994050E+04 .147988E+04.

,5237 .986265E+04 .149778E+04
5242' .978721E+04 .151549E+04
5247' .971406E+04 .153300E+04-
5252 . 964309E+04- .155032E+04
5257 .957420E+04 .156745E+04

,

\:

DISTANCE (M)= 6000. SIGMAY(M)= 119.9 SIGMAZ(M)= 23.1

|

PUFF CENTER ARRIVAL TIME (SEC)= 5454 PUFF FRONT LEADS PIUME 235.8 SEC
. WIND SPEED (M/S) = 1.10 -

;

.O *** CONCENTRATIONS.OUTSIDE CONTROL ROOM AIR INTAKE ***
'

TIME (SEC) PUFF PLUME TOTAL (PPM)
I

:. _ .. - . . - \
'

,
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.

hj e /J k llg.y.
1

,

I'

DIMENSION ARRAY EXCEEDS LIMIT

5219 .463121E+03 -.000000E+00 .463121E+03
5224 .510214E+03 .000000E+00 .510214E+03

4 5229 .560930E+03 .000000E+00- .560930E+03
~5234 =.615407E+03 .000000E+00 .615407E+03
5239 .673773E+03 .000000E+00 .673773E+03
5244 .736144E+03 .000000E+00 .736144E+03

,

5249 .802618E+03 .000000E+00 .802618E+03-
5254 .873280E+03 .000000E+00 .873280E+03 !

t

5259 .948190E+03. .000000E+00 .948190E+03
5264 .102739E+04 .000000E+00 .102739E+04
5269 -.111089E+04 .000000E+00 .111089E+04 ,

5274- .119869E+04 -.000000E+00 .119869E+04
5279 .129074E+04: .000000E+00 .129074E+04
5284 .138698E+04 .000000E+00 .138698E+04 n

5289. .148729E+04 .000000E+00 .148729E+04 I

5294 .159156E+04 .000000E+00 .159156E+04 j
'

L 5299 .169959E+04 .000000E+00- .169959E+04,

5304- .181120E+04 .000000E+00 .181120E+04
5309 -.192612E+04 .000000E+00 .192612E+04
5314 .204409E+04 -.000000E+00 .204409E+04

L '5319- .216478E+04 .000000E+00 .216478E+04 ,

1
!~ 5324 .228783E+04 .000000E+00 .228783E+04
L 5329' .241286E+04 .000000E+00 .241286E+04
|- 5334 .253945E+04- .000000E+03 .253945E+04

L 5339' .266712E+04 .000000E+00 .266712E+04
L 5344 .279541E+04 .000000E+00 .279541E+04 <

5349 .292378E+04 .000000E+00 .292378E+04
5354 .305170E+04. .000000E+00 .'305170E+04
5359 .317860E+04 .000000E+00 .317860E+04
5364 .330391E+04 .000000E+00 .330391E+04 |

.5369 .342703E+04- .000000E+00 .342703E+04
5374- . 354736E+04 .000000E+00 .354736E+04
5379 .366429E+04 .000000E+00 .366429E+04
5384- .377723E+04 .000000E+00 .377723E+04 r

5389 .388556E+04 .000000E+00 .388556E+04
'

5394 .398870E+04 . 000000E+00 .398870E+04
5399 .408608E+04 .000000E+00 . 408608E+04 j
5404 .417715E+04 .000000E+00 .417715E+04
5409 .426139E+04 .000000E+00 .426139E+04

L 5414 .433830E+04 .000000E+00 .433830E+04

| 5419 .440743E+04 .000000E+00 .440743E+04
5424 .446837E+04 .000000E+00 .446837E+04
5429: .452076E+04 .000000E+00 .452076E+04-
5434 .456426E+04 .000000E+00 .456426E+04
5439 .459861E+04 .000000E+00 .459861E+04
5444 .462361E+04 .000000E+00 .462361E+04
5449 .463909E+04 .000000E+00 .463909E+04

: 5454 .464497E+04 .000000E+00 .464497E+04
5459 .464120E+04 .238939E+04 .703058E+04
5464- .462780E+04 .334996E+04 .797776E+04'

5469 .460487E+04 .412466E+04 .872953E+04
5474 .457254E+04 .479905E+04 .937159E+04
5479 .453101E+04 .540819E+04 .993920E+04
5484 .448054E+04 .597052E+04 .104511E+05
54b9 .442144E+04 .649714E+04 .109186E+05
-5494 .435406E+04 .699537E+04 .113494E+05
5499- .427881E+04 .747032E+04 .117491E+05

.. , , . - - .- . - . -. _ _-__ _ _ _ __ _ __
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|5504 4419613E+04 .792572E+04- .121218E+0S ,

.5509 . 410650E+04 .836442E+04- .124709E+05
< 5514" t.401045E+04 .878862E+04 .127991E+05

i. 5519 " 390852E+04 .920008E+04 .131086E+05. .

L .5524 .380127E+04 .960023E+04 .134015E+05
.5529' .368929E+04: .999027E+04 .136796E+05
5534 .357318E+04 .103712E+05 .139443E+05
5539 .345354E+04 .107438E+05- .141973E+05
5544 .333097E+04 .111088E+05 .144398E+05
5549 .320609E+04 .114669E+05 .146729E+05
5554 .307948E+04 .118185E+05: .148980E+05

,

5559 .295174E+04 .120486E+05 .150003E+05 1

15564 .282342E+04 .118241E+05 .146475E+05
5569 .269507Ef04 .116144E+05 .143094E+05

L5574 .256722E+04 .114179E+05 .139851E+05
5579 .244036E+04 .112333E+05 .116737E+05
5584 .231495E+04 .110595E+05 .133745E+05

L5589 .219143E+04 .108955E+05 .130869E+05
559/ .207019E+04 .107403E+05 .128105E+05
5599 -.195161E+04 .105932E+05 .125448E+05
5604 .183599E+04 .104535E+05 .122895E+05 i

|5609 .172364E+04 .103207E+05 .120443E+05
5614 .161481E+04' .101941E+05 .118089E+05 1

5619 .150971E+04- .100733E+05 .115830E+05
L 5624 .140852E+04 .995788E+04 .113664E+05 s

5629 .131138E+04 .984744E+04 .111588E+05
5634 .121841E+04 .974165E+04 .:09601E+05
5639 .112968E+04 .964017E+04 .107698E+05
5644 .104524E+04 .954272E+04 .105880E+05
5649 .965099E+03 .944904E+04 .104141E+05

|5654 .889236E+03 .935890E+04 .102482E+05 ,y
l - 5659 .817673E+03 .927208E+04 .100898E+05 ,

5664 . 750291E+03 .918838E+04 .993867E+04 1
'

5669 .687033E+03 .910761E+04 .979465E+04
'5674 .627803E+03 .902962E+04 .965742E+04

, 5679 .572488E+03 .895424E+04 .952672E+04 i
'

5684' .520963E+03~ .888133E+04 .940229E+04
5689 .473092E+03- '881076E+04 .928385E+04.

5714 .000000E+00 .848900E+04' .848900E+04
L 5739 .000000E+00 .821057E+04' .821057E+04 >

|' 5764 .000000E+00 .796654E+04 .796654E+04
,

5789 .000000E+00 .775036E+04 .775036E+04
5814 .000000E+00 .755712EF04 .755712E+04
5839 .000000E+00 .738301E+04 .738301E+04

,

5864 .000000E+00 .7225085t04 .722508E+04
5889 .000000E+00 .708031E+04 .708097E+04
5914' .000000E+00 .694878E+04 .694878E+04
5939- .000000E+00 .682694E+04 .682694E+04

'

h

:CR FI4W RATE (M**3/SEC)= 1.887 FREE VOL(M**3)= 4437.5

,.

*** CR CONCENTRATIONS (PPM) ***

TIME INTAKE CONTROL Room
(SEC) (PFM) (PPM)

' 5219 . 463121E+03 .000000E+00'

L
r

. _. . ., _. ._ _



_ _ _, ___ ___ _ . _ _ _ _ _ _ -.

a

/&p // J // |.<
5224' .510214E+03 .102328E+01 1

'

L 8229 . 560930E+03 .214749E+01.
15234 .615407E+03 338022E+01 .

'
-5239 :.673773E+03 .472935E+01

E 5244 .736144E+03 .620299E+01-
5249 .802618E+03 .780941E+01

.
5254- .873280E+03 .955731E+01

f '5259 .948190E+03 .114552E+02
,

'5264 .102739E+04 .135117E+02"

(p 5269 .111089E+04 .157359E+02

.f 5274; .119869E+04 .181363E+02 )
5279t .129074E+04 .207218E+03

,|.235009E+025284 .138698E+04
~

.264821E+02 i5289 .148729E+04
5294 .159156E+04 .296734E+02
5299 .169959E+04 .330827E+02 ,

b304 .181120E+04 .367173E+02
5309 .192612E+04 .405841E+02 !

!!
5314- .204409E+04 .446895E+02
5319 .216478E+04 .490392E+02 ,

'3324 .228783E+04 .536381E+02
,

| 5329 241286E+04 .584904E+02
5334- .253945E+04 .635994E+02
5339 .266712E+04 .689674E+02-
F144 . 279541E+04 .745959E+02
5349 .292378E+04 .804851E+02
5354 .305170E+04 .866343E+02
5359 .317860E+04 .930413E+02
5364 .330391E+04 .997031E+02 ,

5369 .342703E+04 .106615E+03
5374' .354736E+04 .113772E+03-
5379 .366429E+04 .121166E+03
5384 .377723E+04 .128790E+03

-5389 .388556E+04 . 136633E+03
5394 .398870E+04 .144686E+03.

~5399 .408608E+04 .152936E+03
5404 .417715E+04 .161370E+03

-5409 .426139E+04 .169974E+03'
5414 .433830E+04 .178733E+03
5419 .440743E+04 .187629E+03
5424_ .446837E+04 .196647E+03
5429 .452076E+04 .205768E+03
5434 .456426E+04 .214973E+03

L 5439 .459861E+04 -.224243E+03
5444 .462361E+04 .233559E+03
5449 .463909E+04 .242900E+03 i

| 5454 .464497E+04 .252246E+03
5459 .703053E+04 .264526E+03
5464 c797776E+04 - .279751E+03
5469 .872953E+04 .296767E+03

' 5474 .937159E+04 .315243E+03
5479 .993920E+04 .334975E+03
5484- .104511E+05 .355822E+03
5489 .109186E+05 .377672E+03
5494 .113494E+05 .400437E+03

p 5499 .117491E+05 .424042E+03
5504 .121218E+05 .448422E+03
5509 .124709E+05 .473521E+03

L .5514 .127991E+05 .499291E+03
| 5519 .131086E+05 .525686E+03 i

L
L .
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