The Dow Chemical Company
. 2301 N Brazosport Bivd
January 3, 1996 Freeport, Texas 77541-3257

Elain Haun, 3601, Plaquemine

copy: Gretchen LeBlanc, 3601, Plaquernine
CHLORINE LOSS OF CONTAINMENT ASSESSMENT CLOSURE

After reviewing the chlorine loss of containment data for Plaquemine Chlor-Alkali I,

Bill Cook and I have agreed to support your conclusion. The recommendation '

of no further actions necessary is based on your calculations and discussions of worst case
scenarios showed to be less than the release threshold limit. As future projects being
implemented at CA 11, we do ask that you will conduct chlorine loss of containment
assessmeiit as appropriate.

The Chlor-Alkali Technology Center would also like to take this opportunity to thank you
for your outstanding efforts in leading this study for CA II. The assessment results have
enabled us to thoroughly understand the chlorine loss of containment potentials at the
plant.

KK Tran Wt CootH

Rochel K. Tran William H. Cook, Jr.v
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November 20, 1995

Rachel Tran
C/A Tech Center

ropy: Monty Heins
Allan Sandow
Gretchen LeBlanc
Harold Mellieon
John Young

CHLORINE LOSS OF CONTAINMENT ASSESSMENT

The following is in response to the CATC’s request for the chlorine loss of
containment study. CA II has completed all steps outlined in the letters sent
by the Tech Center. Please review the Excel spreadsheet for details on the
calculations and results. The spreadsheet is on \\TXUSO5\PCCOMMON\Temp\Chloralk

The file is titled CA2VOL.XLS. I am also sending a hardcopy through Dow mail to
you. .

The spreadsheet shows that CA II does not have any vessels or areas of the plant
where greater than 1000 pounds of chlorine would be released when considering
realistic worst case scenarios. On the spreadsheet, there are 3 columns to

view showing total pounds of chlorine. One column shows pounds of chlorine
contained between auto valves and manual block valves. Another column shows

how much of this total amount would flash off in all these areas before reaching
equilibrium with atmospheric conditions. A third column takes mitigation
factors into account and shows a more realistic amount of chlorine that could

be released. Mitigation factors were assigned based on sniff header systems,

manual block valves, draining systems, Mod 5 control, emergency procedures and
training, etc...

T' "¢ third mitigation column shows that only 1 area in evaporation
( 5331 shell side and D-511) would release greater than 1000 pounds if only
relying on automatic valves. However, manual block valves are available

between these 2 vessels for total isolation of these vessels greatly reducing
the amount of chlorine that would be released. We believe operations could
safely and quickly be able to stop flow to evaporation, decrease pressure inside
the vessels and piping, and close all manual block valves needed to contain the
chlorine. The sniff header systems would remove chlorine gas and chlorine
liguid could be slowly transferred to the purification area through the "popping
line" (heavies removal drain line from evaporation to purification). Therefore

the amount of 2,113 pounds can be greatly reduced bringing the total to well
below 1000 pounds.

Conclusion:

Because our calculations and discussions of worst case scenarios show that a
release of greater than 1000 pounds is not realistic, CA II does not feel it
is necessary to take any further action with this study.

Side Note:
The Liquefaction and Evaporation areas at CA II may no longer exist after

the CFCR conversion project is completed at Chlorine I. This project should
to be completed by late 1996 or early 1997. CA II is not considering
implementing any projects in these areas unless they are absolutely necessary
for safety or environmental reasons due to the possible consolidation.

Elaine Haun
Chlorine Area Engineer
LA 7TA II
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From: LACSDC::U243319 "S§COTT J DAIGLE - CHLORINE I -~ (504)389-8752" 19-NO
To: U089795

CC: U243319

Subij: LOC calculation description

Flaine,

1 have typed up a description of the spill size equation that I used in the

LOC calculations. I have tried to state what I'm trying to do by corresponding
my calculation parts with brief description. I hope this give you a better idea
of how I derive the total pounds released number. If you have any further
questions please give me, my phone mail, or the control room (and have them

page me) a call. ;kb%%§\ y
T bhe "z Retessess (199) rolemn

Scott

Equation as written in Xcel
=Pl - (NlL * (1-Wl)+ (Gl -N1=*(1-WwWl) / ABl )
* AC1 ) * Jl / 100

The units on the equation work final to 1lbs as follows:
lbs = 1lbs - ( 1lbs * ( 1lbs/lbs ) + ( ( £t"3 - 1lbs * ( lbs/lbs ) / lbs/ft"3 )
* lbs/ft"3 ) * %
= lbs - ( lbs + ( £t"3 - 1lbs / lbs/ft"3 ) * 1lbs/ft"3 ) * %
- (lbs + ( f£t"3 - ft"3 ) * lbs/ft"3 ) * %
- ( lbs + 1lbs ) * %

The ceolumn descrtions of the variables are:

Total system chlorine (1lbs)

Total system liquid (1lbs)

Fraction liquid vaporized to equilibrium (lbs/lbs)
Volume of system (ft~3)

Final liquid density (lbs/ft"3)

Final vapor density

Chlorine percentage

The english translation of all this stuff is

ORIGINAL SYSTEM CL2 - EQUILIBRIUM SYSTEM CL2
ORIGINAL SYTEM CL2 - ( CL2 NOT VAPORIZED

( FINAL VAPOR VOLUME * FINAL VAPOR DENSITY ) )
CL2 PERCENTAGE

CL2 RELEASED

L S |

ORIGINAL SYSTEM CL2 = P

CL2 NOT VAPORIRIZED TOTAL SYSTEM LIQUID * ( 1 -~ FRAC OF LIQUID VAPORIZED )
N * (1 -W)

FINAL VAPOR VOLUME SYSTEM VOLUME - FINAL LIQUID VOLUME
SYSTEM VOLUME - ( TOTAL SYS LIQ * ( 1 - FRAC LIQ VAP ) )
/ FINAL LIQ DENSITY
( G-N#* (1 -W) ) / AB

FINAL VAPOR DENSITY = AC

CL2 PERCENTAGE

CONFIDENTTAL




LAD Chlor-Alkali ll Chlorine Loss of Containment Assessment Worksheet

TolesS ml#-é:lfﬁ n~

Sachors

OL oot .

A

# TUBES HEAD (FT) | — \
SuB- | TOTAL| c€I2 ciz
DIAM. | Length | OR OR VOL. | TEMP. | PRES. Ug| Q| vaP | cizLia| cizvap Liq Mit | vap MIt
# | VESSELIDORLINEID 1 't 1) | vatve | O [ vave | o) | 7 | tpsig) [©2%| « | oens. | pens | (esy | (uesy | TOTAL | CL2 | Flashed\ Released | .o o4 o0 0
PRE POST {LBS} | {LBS) [ (LBS) k-l:ffl//
Start-up System
1] Sian-up Header to 251 18] 218] N N 306 113|007 95 o©f B379] 017 0 49 49 [ ]
2|Star-up Hadr to VRD-251 12 B N N 24 113 007 95/ ol 8379 o017 0 4 4 [} o
3[Start-up Hdr io SP-2C1 12 a4 N N 66| 113] 007| 95 ©| 8379 o017 1] 1 11 [ [}
4] Stari-up har over cells 16 ] N N 113 13| _007| 95| 0| B379] 017 0 18 18 [ o
5[Celis fo Start-up hdr 61 240 ¥ N 47| 113] 007| 95 ©| 8379 017 0 8 EIIEE] ] 0 P 4
95 0 0 Z=Sidnh unde
Cell Header/Cooling/Drying & Tjak .ot
&|Cell 1o Valve (main) 18 80| N ¥ 141 13| 007 95| 0| 8373 017 0 23 23 [ o
01| Series 1 3208]  113| -007] 95 0| B379| 017 [ 515 g15| 518 0 0
102|Series 2 3208 113 -007| 95| o B379] 017 o 515 515 518 0 o -
103 |Seres 3 3208 113] -007| 95| o 8379 017 0 515 §15]| 518 o | ©
104Senes 4 3208] 113 007 95 0| 8379 017 [} 515 §15] 518 o | ©
105|Series 5 3208]  113| -007] 95] 0| 8379 07 [ 515 515 5i8 0 0
106|Seres 6 3208]  113[ -0.07] 95 0| 8379 047 [} 515 515] 518 0 0
107 |Seres 7 3208 113| -007] 95 0| B379] 017 [} 515 515] 518 0 0
108|Series 8 3208 13| 007 95 o 8373] 047 o 515 515|518 0 0
7]valve to Cell Header 8 6] v N 152 113] -007| 95| 0| 8373] 018 ()] %4 24 o &
8|Cell Header o SP-250 42| 183] WN N 1472] 113|007 95 ©o| 8379 017 0 236 236 0 0
9]|§P-250 to J-250 36 N N 212|113 _-007] 95| o] 8373 017 0 34 34 0 0
10| Cell Header to £-201 30 7B N N 38| 113 -007] o5 0| B379] 016 0 57 57 0 o
11| Cell Header to £-20% 42 70 N N 673 113] -007] 95 0| B379| 0.16 0 101 01 0 0
12[Cell Header fo VRD-201 42 25] N N 241 113[ 007 95 0| 8379] 0.16 0 36 % 0 ¢
13[E-201 10 D-208 42 16] N N 95 90]  ©050] 95 0| B603] O0.17 0 16 16 o 0
14[D-232 tc D-208 2 9] ¥ N 0 57| -050] 95 0| B9=24] 017 ] 0 0 0 0
15[D-208 o E-202 3% W N N 212 90| 060 95 o] 8603] 0.8 0 33 3 U 5
16|E-262 10 D-209 3 1] W N 71 57| -1.10] o5/ 0| 8924 017 0 12 12 0 0
17[D-209 1o D-209A 30 BN YiSB 177 57] 1.20] 95| O B924| 0.19 0 31 31 ] 0
109]5P-250 72 3 170]  113] 007| 95| 0 B3.79| 0.7 0 27 27 ] o
110}J-250 48 12 151] 13| -0.07] 95| O B3.79] 017 [ 23 24 0 o
111]SP-201 3% 8 57] 113 007 95| O] 8379 017 0 ] 9 ] 0
112[VRD-251 36 5 35] 113 -007| 95/ ©| 8379 0.17 0 [ 6 0 [{
113]3-251 22 7 18] __113] 007 95/ O B379] 0A7 0 3 3 [ &
114]VRD-201 34 7 269 113[ 007 95 0| B379] 017 o 43 a3 0 4
135{E-201 42 16 Bii[ 1 0 71| 1015] 050] o5 0| B491] 0.7 0 1 11 [ [
116]0-232 36 g 57 57| _005] 95 O] B9Z4| 0.19 0 10 18 0 o
117|0-208 78 12 398] 113] -060] 95 0| 83.79] 0.16 0 62 62 0 3
118|E-202 12 579 1 0 3B 735 -1.10] 95| 0| B763 017 0 3 6 [} 0
119|D-209 66 105 249 57| -120] 95| o] 8934 017 0 a1 41 ] [}
120|D-209A 120 15 1178 57| _-210] 95 o] 8924 0.16 [} 181 184] 1002 0 0
18| D-2094 infet 30 12| _visB N 59 57| -210] 95 0| B924| 016 0 9 E] 0 0
19[D-200A to 7-201 30 33| vi5e N 162 57| -210] 95| 0| B924] 0.16 0 24 24 0 0
20]T-201to 7-202 30 40 N N 196 108 -2.30] 95| O] B418] 0.14 i 26 26 0 0
21{7-202 10 ©-2138 30 83 N N 309 96| -250] 95| 0] B544] 014 0 42 42 0 0
23{D-21316 C-201A 30 42| N YIAQV 206] 01| -271] 95| 0] 8496 014 0 28 2 0 0
121{T-201 108 % 1654 83] -230] o5 0| 8671 015 0 237 237 [} 0
122{T7-202 108 23 1463; 1025] -280] 95| 0| 8481 o0.14 0 200 200 0 0
123]D-2138 120 15 1178] __101] -271] 95| 0] B496 0.14 0 158 158] 725 0 0 7z 1.3
5869 o o 2= USSP A
. Dﬂ&&(‘ﬁ—
&?[_ / L Cou Y —
Pags 1ol 4 . }Q& &ui/}t/'
B Pankow / E. Haun Dow Confidential

CAVOL XLS

8old type indicales sections between aulomated valves
Plain type Indicates sections Isolaled by mar

Skack valves or other means besides aulo valves,

({/0?0/9“5
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LAD Chlor-Alkali It Chlorine Loss of Containment Assessment Worksheet

] # TUBES HEAD [FT) >

sus- | ToTaL| o2 cnz
DIAM. | Length{ OR OR | VOL. | TEMP.| PRES. Lg| ua | vap | cizua]cizvap ( Ligmit | vap mit
¥ | VESSELIDORLINEID | y'i yery | vave | OO | vave | gy | (R} | (psicy [C42%| w | pens. | pens.| pBs) | (Lsy | TOTAL| CL2Z | Flashed 4 Refeased) o | iocion
{LBS] | {LBS)} | [LBS) (LBS
PRE POST
Compression
23[D-213 1o C-201A 30 25| YOV YiMOV 123 101] -271| 95 ©] 8496 o0as 0 103 103] 103 83 0 1.00
2410 C-201A {Ir bypass) 8 8 ¥ N 5| 102 60| 95| ©f 8485 088 0 5 5 4 4
25[C-261A niet 20 18] YOV N 3B _1o1| 27i] 95| ol 8495 085 0 24 24 18 17
26]C-201A to E-213 6] _100] N N 140|285 40 95| 0| 6708 049 0 54 64 45 44
27\E-213 1o C-201A 16 80| N N 84| 102 40] 55| 0] 8488 064 [ 51 53 37 36
28{C207A to E-214 2] 0] N N 73] 283 60| 95| 0] 6725 067 o 50 50 39 38
29]E-214 to C-201A 2 60 N N i7| 283 60 95| 0] 6725 067 0 3 30 23 23
30]C-201A oullet i0] 00| M YIAOV §5] 193 80| 95| 0] 7501 0096 0 50 50 4 41
124]C-201A 60] 633 12a] 193] 4165 95 0| 7601] 057 g 67 67 48 a7
125|E-213A/8 76 6001 15 0] 383] 1935 3500] 95 0| 7596] 050 ] 183 183 125 2z
126]E-214A/8 32 470] 15 o] 369 1825] 7000 ©5| 0| 7606 086 0 301 301 826 244 241
929 707 514
Purification
33]C-201A to E-500A/8 A 12 50] Y/AOV YOV 47] 193 80| 95| 4| 7601] 096 o 43 43| 43 3% 35
34]C-201A to E-5004/B B 12 60| YiAOV ¥ 47| 193 80} 95| 0| 7601 096 [ 43 43| 43 % 35
128 |E-500A 16 264 i [ 23] 354] 8000} 85| ©} v9.80] 1.02 [ 22 22| 22 19 18 _
129|E-5008 16 764 1 [ 23| 154] sooo| 95| o©| ves80] 102 [ 22 22| 22 19 18
35 |E-500A/B to T-205 12 60| ¥ Y 47115 80! 95| 0] 8360] 109 [ 49 FENT aQ 28 030
36|T-205 miet 12 12 ¥ N s 115 80] 55| 0] 8360 109 0 10 10 B 6 0.30
37[T-205 bot to T-204 3 36 N YIAOV 3 61 40| ©5] 100] 8885] 089 124 0 124 27 22 030
46 T-205 outlel 12 75 N ¥ 59 51 80 99| 0] 8685 120 0 70 70 59 41 630
130{7-205 54 45 716 61| BO00| 95| 25| BBB5| 120 ] 797 77| 1001 659 458 030
4817-205 ovhd 1o E-530 (SS)A 12 %o v Y 71 61 80| 93] 0| BBBS| 120 0 &4 84| 84 7 49 030
43[T-205 ovhd 1o E-530 (SS5)B 12 39| v YIEBY 31 61 80| 69} 0| 8885 1.20 [ 3% 36| 38 31 21 030
1258 968 596
38|T-204 ovhd to viv 3 54| _vicv ¥ 3 [ 40| 95 ©| o3l 077 0 2 2 2 i 1
131|T-204 18] 355 63 44| 4000] 95| 37| 8050] 072 0 a1 i 4 29 28
42]T-204 bol to E-205 3 3 ¥ N 0 7] 40| "85l 100] sos0] 072 13 0 13 ] 2
431E-205 to T-204 [ 3] N ¥ o] 130 40| 55l of s2.14] o061 o 0 [ 0 o
132[E-205 16 14 51} 0.75 133 4] 160] 4000] ©5{ 60| 79.22| 058 183 1 184] 1779 Bi 66 6,10
1822 14 (5
“ |E-205 to 0-227 AB 2 15] _vicv YIAOV 0 40 40] 95| 100] 9089 072 28 0 28 5 4
133)D-227A 80 525 103 40| 4000{ 95| 30| 9089 072 2670 50 2720 504 191 050 0.50
134/D-2270 60 525 03 40| 40.00] 95| 30| 9089 072 2670 50]  2720{ 5468 504 191 050 050
5468 | 1013 386
45[0-227A/8 1o T-204 2 30[_vicy Y 3 73 40| 98] o] a768| o088 0 o o] o 0 "o ~_
39|0-227 vt 1o T-201 2 a5 ¥ N 3 45 40| 95] 0| 9031 072 0 i i 0 0
40[T-204, D-227 10 7-201 3 306 N ¥ 15 45 40| 95] 0| 9631, 072 0 10 10l 11 7 7 e e o
41]T-204, D-227 1o T-201 3 18 Y N 1 45 40 95| 0| s803i| o072 [} 1 11 [ 0 IR
12 9 9 — iyl O Jfﬁl’\*- :
47{T-205 ovhd to 7-201 6] 168] Y/ADV YIAOV 3 3 BO| 98, 0| BAB5 120 0 39 36| 38 33 33 T L]
a9 n 1 T T Ay E"%Y Po .
Primary Liquefaction
50|7-205 ovhd to E-530 (SS)C 12| 350] Y/EBV Y 275 61 80| 99| 0| 8685 120 o 327 327|327 275 197 030
Pago 2 of 4 \ DO A 046517
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Plain 1ype indicales seclions Isalated by ma 'ack vatves or other means besides auto valves




LLAD Chlor-Alkali i Chlorine Loss of Containimnent Assessment Worksheet

ciz clz
3 Lig Mit | Vap Mit
VESSEL ID OR LINE iD D, F::‘B"s‘;" Reteased | o ctor) | tractor)

51| E-530 (SS) nlet
52|E-530 (SS) 1o E-531 (TS)
135|E-530 [S5)
136]E-531 {TS)
53{E-531 {TS} o E-501
54]€-501 to D-501
137{E-501
138|0-501
55{0-501 ovhd lo E-526
59|E-526 1o 0-526
61|D-526 ovhd 10 PCV
139 [E-526
140[D-528
56 |D-501 bot to T-503 A

© 0.30
24 030
35 030

11 0.20
83 0.20
17

SDDOOD

-

020 |
025
020

th
[=1k=]

GODSD

0.40
0.20

g

Light Ends Stripper

57|D-601 bol io 7-503 B
58|0-501 bol 16 1-503 C
65|7-503 bot to RE-503
66|RE-503 to T-503

142|7-503

143|RE-503 (1S) 280
60/0-526 boi To 1-503 3 Y/EBVICY]
67|1-503 bot {0 E-510 ¥
68]E-51010 E-510A N

T46]E-510 148

T47[E-510A 148
69T-503 ovhd o E-529
70[E-529 to D529
72|D-529 ovhd ta AOV

144|E-529

145]D-528
71[D-529 bol to 1-503

-]
Yy oy

oi~ioiojoiwoliciooo=dmisioolo

-

Tail Gas Removal

]
|
'
!
i
1
I
|
i

62|PCV lo ivop 4 19] Y/EBEV ] ¥ 2| 2 71] 99| ©f 9459] 123 o 7 I Y -
_ 63{Loop 1o E-530 4 123 ¥ Y 1 2 71| s8] o] sas9] 123 o 3] 3 1w [ v | w [T
_B4[E-530 Inlel 4 B ¥ N 3 2 71] 93f o] sads] 123 o Al Ta 3 3 o
74|D-529 PCV 10 E-530 2 56| YiCV N 1 -13 41 98 0] 5605 082 ¢ 1 1 1 1
75|E-530 Qutiel 4 k) N Y 3 €0 22 99 0| 8885 0.47 o 1 1 1 i
141 |E-530 (TS) 32.25 6 184 1 2.083 18 95 0| 9167 020 o 2 3 9 0 0
76 |E-530 1o T-505 4 165 ¥ Y 14 [ 22| 99| O] B8SS| 047 0 7 7 7 4 4
149|T-505 72 40 1131 60} 2200 200 19] BB9S 047 0 104 104| 104 58 58
73|D-529 AQV to PCV 2 48| Y/EBV YICV 1 -13 41 0f B605 082 0 0 1] 0 0 0
135 bil 7%
Storage/Distribution
]
F7|E-510A to 1-35 4 96| YiCV Y/EBY 8 -25 6| 100{ 100| 97.21 032 814 4] 814, B14 & 4
Page 3of 4 .
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LAD Chicr-Alkati Il Chlorine Loss of Containment Assessment Worksheet

SuB- Cl2
Cl2LIQ | Cr2 VAP
VESSEL IO OR LINE ID 0. (LBS) (LBS) TOTAL Released

(LBS) (LBS}

Lig Mt | Vap Mil
{tactor) | (faclor}

T-3510 P-510's

252 252
P-510's to ADY

202 202
i LY + \

T35 [ {[<on—manily 122164 122766

P-510's AQY to meter

Meter to CL2
EBV1o TIS LV

8205 8205
2272 2272
1262 1262

B2[1-35 1o E-531 (55) 1187 1387

l

q.

Vaporization/Distribution

y

150|E-531 (SS)
841{E-531 vapor fo D-511
85|E-531 liguid 1o D-511
85|D-511 10 E-513
87!D-511to E-511
88|D-511 to E-512
89 |E-51110 D-511
90 |E-512 1o D-511
91|E-513 to user header
151{D-511
152E-511
153|E-512
154{E-513

8

23919
25
463
579
1135
135

+ ’ookn-i«
Avea D

O

- CAZ

Z|Z|T| T | Z| <<=

EE

83|P-510's 1o T-205/204 YIAQV

92 |E-513 to user header Y [orange

Miscellaneocus

93|D-252 10 J-252
155|D-252

1567-252 L SUS %\X@Q‘/
- Al UG CLom.

v .
A3 . i 5T g
o 15olaiion. Lt asto
VelweS . ThiS bulsl.erx. Cane
e isoladed. i Smwe(—‘a\cdk
SeckionD USIN mwgﬁxeasﬁé‘
DO A 046519 AT “n\omdcﬂl less Mot
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