Polychemie Inc. – Facility Expansion Project
Appendix C:  offsite consequence analysis


[image: image1.jpg]Review of Worst Case and Alternative Release Scenarios

Polychemie Inc. ~ Los Angeles, California
GESI Project No, 02512.01

June 2004

APPENDIX A

Offsite Consequence Analysis Calculations
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Prapared By: Natasha Brash Date: __5/27/2004 _ Reviewed By: Karen Dorman Date: _5/27/2004
Section|. _General information
Project! Polychermie, Inc. - Los Angeles, CA Project No.: 0251201

2004 AME Update

Subject: RMP Alternate Case, Flammable Substarice Relsase - Dimethyiamine

Section Il. __Scenario

A 80% dimathylamine is reeased trom ruptured unloading hose on a pressurized railcar during defivery. Release ocours outside
of a containment area. Break oacurs before pump (Optian 1) or after pump (Option 2}. Compare quantity raleased from both
options and use larger amount in subsequent analysis. Responss fime is 5 minutes to stop flow.

Section Ill, _ Caiculations

A. The OCA document {Ref. A} does not directly address releases for flammable fiquids from a prassurized storage vessel,
Therefors, the equation used for the aiternate analysis for liquids in Appendix D of the OCA document will be ussd.

Option 1: Per OCA document, Equation D-13:

Discharge rate, m (kgs/sec) = AuCa  p1{2gp) (H - Hy) + 2(Pg - Pp)]) 5

An=opening area (m*) =assume hose= 3 in=  0.0762 m= 0,005
Oy = discharge coefficient (unitless) = 0.62 From ARCHIE memo (Ref. 8)
g = gravitationai constant = 9.8 m/s?
1 =liquid density (kg/m?) = 1000 kg/m® x 07789 = 778.9 ka/m®
P = storage pressur = 25 psig= 39.7 psia= 273,693 Pa (trorm the facility)
P, = ambient prassure = 14.7 psia = 101,325 Pa
H = liquid helght above bottom of container = assume top of railcar = 10 ft=  3048m
H, = height of opening = 0 m (bottom loading)
M= 49.38 kolsec = 2982 kg/min = 8529 Ibs/imin {As a conservative sstimate, this will be used
as the evaporation rate)
Assume response time, t= 5  minutes
Quantity release, QS = QR (orm)} xt= 32,645 pounds Eq3-5 of OCA Guidance

8. Option 2 Approximate quantity released as amount being pumped.

Liquid being pumped at 75 gpm.
Use 75 gpm and increase by 1.25 to account for Increase in inflow dué o foss of head,

Flow=75gpmx1.25=  93.75 gpm
QR= 9375gpmx § min= 469 gaisx6.50 lblgal = 3047 Ibs

Section IV.  Results

A Evaluate Option 1 since quantity reteased befors pump s greater.

Section V. _ References

A, Risk Management Program Guidanes for Offsite Consequence Analysis. U.S. Environmental Protection Agency, Office of Solid
Waste and Emergancy Responss, (EPA 550-8-89-009), 04/15/1999.

B "Oarrection of Program Error - - New Version of MODCON.EXE* memo. Memo issuied as an updats to the ARGHIE mode!
referenced in The Handbook of Chemical Hazard Analysis Procedurss, Department of Transportation, the Fedaral Emergancy
Management Agency, and the Environmental Prolection Agency, (nitp:/hazmat.dot. gov/risk_tools.htrm), 1989,






[image: image4.jpg]VOOT/LT/ST TS A4 payosu))
OUT/LT/SO aSN A

1-84

L-0023] (@), V 5 ddd = () p itodpua o) soumsi - ¢
UIIBIAYIBWIP 3509 10 TONEULIIRIP .1 10} SUOTIRIROTRD PIYOENE 23§ YN 2ind 10] ST Z-3 HQIYXE[ U2 POISY SIOIRA J1d -
[9-¢ DA a7 4 (5QD SO “paseator Kifjuend) = (z) v ‘00 jo vary - ¢
T Va1 (UAe8 S08%°L 4 81 05°9) + £60°0 /1 = (/41 2ome35Q0S JO AUSUID 4 £60°0 /1 =1 ‘PLobr] jo sotony Ansueq - ¢
"ON uone(no[e;) 295 - Jue a5eafal |1ids [enbo o) pownsse sy paseapay Amuend) -
6661 'CL 11y Po1ep Vs 941 £q papraoid sis|eny 20usnbesuos SNSji) 1o UEPIE) JIR VF S| G0 PASE 91E SUORTIOED -

SHION
[assaA
10 1odsy ainssd ug paiolg
ro> %09 *sqp 059 Ted/qr ‘“Aisuap
z100 99 L09%'0 SE'DZ w0 SP9'TE ] [00g %09 ‘AunwrEikyawmI
(sep) [(E=D] Add [EDR7 4a SO OLEUIOS Praby SjqEnREe ]
" Juodpig o lored £00d 30 2 40108 Pasealy AEWIAY
soueIsIqr QI [004 vary fisuag Anuendy

*IqEFRUAIRNAY Fuisn patenofes s juodpua o aeIsiq -
"9 NGHXY ‘VO() 10§ 0OUBPING JINY VT WOL 2qUING [qR, 30033y - £
D WAIGHT ‘YO0 10§ 30URPIG WY VdE WOl TIT - T
"VO() 10§ 33URPING AR VAH JO {01 UONDAE U0 Paseq OBuaDs 3583 JjRwaNy - |
6661 "1 TV Paiep VIE 24 £q papiaosd stsifeuy 2ousnbastior) S0 10j SULPING dINR VA () U0 PISTY BT SUONEALES -

SALON
198894
amssaid m paroig
170 roday uegi - %09 *sq1 aang 059 e8ag Kusuop
sopur [g> 67 ssuaq - 628 4 SPY'TE propysodeA | 409 CSuneidganig
Juiodpug oy Q[qEL I o) C1/3wy SO OLBUIG pmbry
ouRISIT ERIRVENEN 218, opy TN pesearay Uy oquueyy
DIUIYTY EEIRN Kmengy

SAINOTTHTAYIWNY T MO4 ONIVNTIOS

1021520 "ON 13ford 153D
VD 'sapeBiny s0 - “ouj awagak[og

VO HLYNAFLUTY






[image: image5.jpg]FOOTLTISO TS PN

YOOTLTSOUSN Fg

“sues oFeI018 7 U0 ISR AIFS-UO WNUIKE - &
~3[qe, 223593 Fugsn paieynafe st aodpus of 93tISIY - §
L£°E 1235] “STIAUIEE ] 51 $23RISGRS D¥0 40 SUORNGOS JOTEA 10] UONPINP WAIXEW Y], Y30 10 99EpInG JIART VJH 3 W01 ST 3572121 91 JO UOREINC WIUIXeN - [
IS € bl (urny/a)) wd) o oseaty 7 (an) S0 pasearey Anueng) =1'a5esjay yo oemq - o
[L- “Der] (591 st aomduyaty) I 10 1004 9 JO VALY 4 VLT 4 '] = O "SI ASwalay pameBuny - §
‘(g 210N 35) 0102y Kutsusp ot Ruisn paieinofed KAt 3 10 (22 Fueh $537) BAIL SNIp I JO WU ) 5T Jood Jo 2P 104~
(9-€"bal () prmbry aus Jo0moeg Asuact 4 (UDSDPISTRIFR AINGEND = (, 17 ¥ “100d pIRbI atj JO Tom UMuNT - £
V0 40} 3URPIOE) SINY VT O 19 €6l TEIMP 1 punoj am uzodpus] 91X, Waguiy 101987 pIRbY ‘prubr 16 To1mg Asuac] -7
“pimby o Buypuey jassan 153dme) 241 Jo Aroedes oy o) [enbo &1 paseatos Adenb wnameyy - |
6661 "5 1Y BOISP Va2t £q poptacid spsd]ey a0uanhasuory SISO 10§ S0USPING T VAH 'S°T) U0 POSRA B SIONKNDED - SHLON
BOOL'SAL 1488
(eameoyip asvaray BLE'SA 266'€TT
Sunsea | (pasodasd) YNVL NSO WRUNYE
aseaja1 of s
Fnunu o] -} pounsse) 194001 ‘SU 780°8S
veq) - BLE'SA $LE'IST 306 e8ar Aususp
0 wefong -l ¢ 99 2o [ 818'861 610 w000 1 0L0'69 o (7854 S8 00I'LT %Le  ‘opAgappeuLoy
(saqmury I OIAGRL | o[gel wradpti 3} (amiy (o) (amiqp) VeI T [E0) it [&5] SO PHBF] 21X0],
giuiodpugor | sousiagey | asuaragng | ooy, /ey | guodpe | aswaroy jo ] AqO pumquy | oog | pmbry o v paseajay
aoue aseapry ooy, uonemg | osearay omy sooeg | gosary | soper | swcrgo fguengy
wontceny | jovopeingy | asesjay pmbry | whunxepy | Aisuac rary wnaryxnpy

10°TIS20 ON afosd [STD
VO ‘sarany s - “ou ameokog
SANDITIIXOL, Y04 ORIVNEDS HSYD LSHOM






[image: image6.jpg]i

Politdogn e = LA €A

s
E
©
=z
3
£
B)
3
o

3
Frmetdoine e Pelsans Stanans
Ned

Project Number:

Subject:
Page:
Of:

Hatd
r2u0y

Checked:

<l ate/od Date:

R eulset !/3$$ o3y

|

| |
Sleenad;
/ﬁ‘
¥ 1

nl Lol ]

=
I
N

By:

2

marietto, s 30087

tol 770 690 9552

Er e
o
A

Date:

1
i

CS

.

i
|

ndzaled
r

N

-
- - N I
[ Vs @
RN &:wzuw HwHMM =W AT
- A N NN y o g =
pam : JEN memmsCE L
=13 Mzmllg S 4 b AN IRE Jﬂ 2
g BLmE N ST
MRRCINE N W 2 ENEAN AN 4R
!RMV . P S ” L 1\10|\
muPRC 5 s

i
T

ki
R

} .g

T
i

b\

g

i

Q“Q)@

UA S

NI
v

N
e

GOl TIOMA |

N
e
) |

|

S

ZEImEN

|
!

i &_,;-(?\usz

i
!

I
]
i
!

e
%EL:‘ J/JSP ™

i
el

Rl

!

L
e

L u
L
=

=
i =

A mr{@» A

T~
2]

N33 P

i

LIS
BTN

N le]

{

4
e

I‘ \(j\

v

]

|
D)

1
{

A0
Nebom NV

{

A

=t
o]

{
i

DBt eae | B T

Lo

WESS

[
s

!
l

Dy

fo) 4

bm’m‘

I
re i

v
<t

iR

”2[?4;#4—1

Ak
i

k!

)

i

1
|
S

|
I
[

|

]
NG N Ao

t

T
_‘ﬂ[.
L






[image: image7.jpg]W 7 T T T T T T
| oﬁ EEEREEER ]
WO B SRR REn Fl

Checked:
i
|
f
LYK

i \‘eﬁ-/‘_q

LA CA
QC\W Seovranis:

“( Date:

Tladp 11T
‘l ‘ /3 i H
e
T
[

t
\
i
!
i
|
i
]
T T
s
oSG
-
T
i

|
]
'

ARG
ENREZUSYED .Y

|
s
w

I

1

0 oam
OWS\D
Daée: 54)44 /D

2

i ;&fr UTRT4

Zesig ) 502 Jisf
!

\1
WA
[]

3

e

I}

N

|
=
|

1
I
|

|
!
i
|

NEWue 4p

e TN

Son Ume A phe
By:

Yo SIS YT |

~

I
L]
1N
i
]
]
T
1
M\l{’.a
DA
;? i
L2 1o 981 T T 14
.i(a/'SDr\
N
|
H
7
il
|
|
(.
L]
’-’ﬂ.LéQ’w/l;,ii
&
1

]
S
|
T

1
.
|
|

|

{

)

>

z.

|
AU
L

|

]
¢ hivel
Q;O

v-—;—jfir"
LS/
T

Project Name:
Project Number;
|

Subject:
of:

N

q

]

|
[
-
! v

i

|

alsdmrics
A
!

a

j (-; 3:( }v‘zﬁ “a
; T
e | £
T
i :A‘%L_J;
VR ondles
I

fax 770 699 9529

1
LD

1 |

I

b
|

N

.

o«w‘g PEAE
]
‘ %,(Q A

i

iz

7k

— [L i t
A e,
3
i

SRNCENE

!
«
1
A
T

TE
i

1
]

I}

!

< ’I}
]
!

]
N
: »C\jﬁ/; i ;

A
ey
o

T gkelnin ]






[image: image8.jpg]GESI
” GLOBAL ENVIRONMENTAL SOLUTIONS, INC.

Jjeot Name: Page: 2 of: Z
JJectNumber: By: =) pare 2 3. 94
AlE Caee DMA W/ 2MPGyidantchegee: 2SS  paw_2-4 97

R T

;:m 4&& 1031 ( e o] )_,
i ‘lg.ru-=FEl‘:x‘E—“*

Coen D 25

8. L'%Er?x Tlea oo Q.Qlu DMA._L&;G_M&_M@JQL“
1L w8 %200 Vg i i
| i gL |

S (42~uzco)+04 /Azszmw)
L E L B 74207 @ e - L
o 5T P ik i
‘ g CZ[‘ e Jrjz_g,,qzuw. NL;&_;_&ML@@'_.

H
B4
E.\
o
R Sy
BN
D
/\Z

=w:>/4K{

i ‘ v

i
=\ %, i zooer 1 e casa
}1 'V—"anurr/;& TCa‘f7:~2‘7£i); L |
L 7 1 Pt L R L
= 7/ 88,006/ Giogol 11— Saom
R W ;/5710()# //z;f/aa;_t,zg @4&415)_' ,
RN N | i
z |0, 4o a‘<=‘«*: i
T NN R
T A P
| - ] I
[! | 1o [ ; by
q - | i : : L
! T 7 : ‘






[image: image9.jpg]TRy

¥Bgechy

i

22 49222024392999092
gt b 55 pa

202902

823
5

AgBgg

G0
C Kok,
cloF,
o

=
RS

R

A

GRQ,

Numericai vauss m the follawing tble 4r¢ a the units of
olt, malripy the i viua by 4.1 84,

Nume

Cranapen bramide
Carvon tematromide
Bromotsiriuotamertans
Dibromedifiuaromsihuns
Coierosriflaoramethens
Cranogen chiorida
Dichiaradiluorammetians
Prosmens
Tretorofivaramethane
Trcharamrometnane
Carbon tetrachloride

Cymmagen fluonde
Carban texrauoride
Trbromematins
Chlarodiflaoramedrane
Drchlorofuoramathane
Chioralorm
Trftuarametane
Hyarogen cyanude
Dibromonvethuse
Dichioromethane
Formaldenyde

Formic seid
Dichioromethylarios
Bavine caroonyt
Methy| bramide
Wesnyl chiande
Thchiorometnytdiane
Mathy! aoride
Motayhiodide
Formamide
Nitrometasns
Mthaga
Dichlaramethyisiane
Methamal

Metiuethiol
Qoromedybian
Mechrlamme
Matnyisiane
ethyidislazane
Cytnopen iodide
Temamsmaethane
Carben monassde
Carbanyl mulridy
Carbonyt seseride
Carvon dioxids

Teicklorosseryl bromide

[P E ——

1o 2.2
ifluorosihylane
12-Dietloeo-12-

L2 Trientore-1.12-
ifluoroshan

Tetrachioroethysens

Tewmenlorodifiuorosthane

L2 Temetion-| 2.
Aiftsorounans

1.0 2-TdNeore-£.13:

Trichloroeiiybene

an,

828
10714

19963
52434
1363 |
82203
el
7.1097
ey
76283
Sarsy
1065
9673
suzs
s2268
73005

13388
17120
74123
st
3495
9,634
“asr
19259
53753
74300
19864
6618
L5386
23168
2128
73110
23772
23780
635
6349s
G460
it
70856
140854
Errel
Ebi1)
39131
33663
53390
0030
TS
9811

saxus

11886

1348

1184

93408

s

frasta
4361
L4602
132179
7300
48858
14817
12300
216304
T4
72431
73119
129519
92965
87285

HEATS OF Y APORIZATION OF ORGANIC COMPOUNDS

{
H

fAPBAnanon
FEEEFEEEEE
Pw2PoOovo0

nnppaa

o000
BEEE
“taa b

gaapn
EEgEE
Lhty
3358

coboos b

ETxax mx

pnponne np

FEx

EH
PR

PRELERIOE
2ok

neg

a

£ANNRNNNANPOORPPODRNND

o

&p

Name At
L2 Tetnchioronthune 99171
5 o — 5073
2, Bromoucaris it sye
£ 14 2T bromonthane ran
£ 1Crlaroethyicas. €30
CIH,CIO,  Chiorowcatic it 134343
Gua, LoTuichloroetana o121
G, L 3Trichlaroetsane 91633
CULQF,  )Chlorot.idimosthans -
CHE 1t Tnilusmetiana <
IGO0, Trichkomscrtiltenrdon 124
hydrute
OB, I-Flucrostiyiens 41981
CoH N Acviomtzie 21131
CLHNS Hathst Ooeyassta 94141
CHns Watnylwoimiocysate T30
Y Einyune joreel
CEBG  omolchiothias 51149
CHBI  |Biomolchamethuns 19954
CH,Br, 12-Dibromostuane 52294
cria, 111-Dichloroettase eI
e, 13- Dickiorsevuane 1957
CuE, 1-Diluoroathane nesa
CHO Acsnadenyde 13674
§a711
G RO Ethylene oxite 61133
CH.0, Acere 1eid 99613
34855
SH.9, Mok formate Tazra
GHIOLS  Merciprassstieacd 133997
e Edyl dromude a3t
S iyl chioeids 3004
CGHOO  1Cieroubasl 107406
CH,Q,31  Trichiometaybilame 94574
EH,C 08 Trichlorostoxrmne a3
CHE Ethr fuoride s3153
CHFS  Edyfnluorasess s34s7
il Bty idide TH518
CHNO  Aceamide 140353
CHEND  acetsidorime 3tz
CUHING,  Nitroetiase 95301
CHN,D,  Ditatrommenyimine 103267
i Eihane 17193
CHQS  Dichiamdimesrisine 9957
CHD ity aloanol 98135
G0 Dimeiyl ether sd9.
CH.D, 1 3-Ethamesiod 10324
GHS Dimethy( ulfide 2423
SRS Ethane tniol ag28]
G Dirvecnyiantimosy [erized
SN Ethrumes 845t
CHN Dimenylumae L4600
TN, [ — insies
Gy Dimtylulase sas1a
oK Dienetiyitocsss 697
[ 2Ethyldiciuzane 13403
SN, Cyemopen 83973
Sy Acyionurte A
CH, “Propadme T aaig
SR Proprme e
<, 23-Dibromesroneme 94263
S, Netay dichkrmosarace lea203
.M, I-vonenst 76288
S8, Ayl (03551
€/, Prruvic acad 18T
o, 123 Trdcomoprapasn 120471
i, |-Choroprapem 65343
Al chtaride 733462
Epichiorobmirme. i
Methyt hloromcrisin 104159
L. Tachionapropuae wns
1237 lowraremmnn 107143
Alisirichoremase 93861
Promoniuts 13690
\sarra
93747

C-654

anpon
S Y

gg ¥+

°

neponnao
mREREES
“xzxn

2%
&5

appnp

3

v cakorica par grum mote. Ta comvert (o joues per gram

Numa

Alytsicohot
Propylene axide
Fropuno 16id
Menyt scxaare
Ethy) formats
Mathyi glycnate
Methoxyscetic 1cld
neProsylaromids
Zhcomopropane
n-Propy chiaride

2Cioropropane
Trchloroisaprapysiane
nPropytsdide
Tlodemomue
Paponsmia

1 Niwosopens
2iuomapane
Ethylarbamsie
Propune

mFropnel

Doprapanal
Ethyl methy(sther
12-Popueint
13-Propenetiol






[image: image10.jpg]: : B> GESI

e ‘ : = ‘iV GLOBAL ENVIRONMENTAL SOLUTIONS, INC.

groject Name: e Page: A of: 3
‘ Ljec:Number: By: L&) Dae; 1< 9
E“‘bjm:‘ ohdd - A Seenaial Checked: €5 Date;..Z" % " 73

= Zpcab Aror DOA

T T3

Cytirma i usird  lalngon € iF o A
landioonk o Cremiind ooz | EStrmatisi . vy atvnss
Az AV Mt :

nes Bt S

S LAl it

=5 9. % /

T H s o IS, 0l

- 35 . ¢~ Tt o
T 35 T Tep _ e Gl

.
i

45 D0 Lot T

- o te Coc | Broilupte =1 75
i g P P4 L i i <477

i

SERT A Binine BAnA - Satm TR - Nemmann 4 3ANER





[image: image11.jpg]Vapor pressure calculations for 19.2% formaldehyde

Temperature

Formaldehyde
Formula:

degrees B degrees C  degrees K psia mmHg
110 43.3 316.5 Pressure 14.696 760
64.70 182 2913
60.09 156 288.8
69.32 207 293.9
77 250 298.2
112 44.4 317.6

log P*=9.942 - 0.953 (0.488) ™ . 2005/T
where P*= partial pressure of formaldehyde in mmHg

W = formaldehyde concentration in per cent by weight

T = absolute temperature
formula valid for 10 to 40 per cent formaldehyde solutions, below 60 degrees C
source: Formaldehyde, third edition, by J. Frederic Walker, page 115, Lacy equation
Pr= 3.33 mmHg

For 19.2% wit, formaldehyde:

W= 19.2 pex cent by weight
T= 316.48 degrees K
T,degF= 6470 P*= 053663 P¥= 0.01038
60,09  mmHg 0.43775 psia’ 0.00846
69.32 0.65579 0.01268
77 0.90829 0.01756
112 3.58721 0.06937

By: CSS 03/12/2002

atm

Additions: NSB 05/26/2004
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Prepared By: Natasha Brash Date:  5/27/2004 Reviewed By: Karen Dorman Date:  5/27/2004
Section |, General Information

Project: _Polychemie, [n. - Los Angeles, CA Project No.:  02512.01
2004 AMP Update

Subject: RMP Alternate Case, Toxic Substance Release - Formaldshyde

Section . _ Scenario

A 37% formaldehyde is released from a ruptured unloading hose on a tanker truck (containment area of approximately
1500 sq. ft.,} during delivery. Break oceurs before pump (Option 1) or after pump (Option 2). Compare quantity released
from both options and use larger amount in subsequent analysis. Response time is 3 minutes to shut off leak.

Section Ill. _Calculations

A. Option 1: Per OCA (Ref. A), Equation 7-4:
Liquid Release rats, QR_(Ibs/min) = HA x (LH) %3 x LLF

HA = hale area (in%) = assume 2 inhole= 3142 in®
LH = height of liquid above hole (in) = full tanker truck height = 10 ft= 120 in

LLF= 83 (from Exhibit B-3, OCA Guidance)
QR = 1824 Ibs/min

Assurme response time, t = 3 minutes.
Quantity release, QS =QR  xt= 5,472 lbs Eq 3-5 of OCA Guidance
B.  Option 2: Approximats quantity released as amount being pumped.

Liquid being pumped at 40-60 gpm.
Use 60 gpm and increase by 1.25 to account for increase in inflow due to foss of head.

Flow = 60 gpm x 1.25 = 75 gpm

QR= 75 gpmx 3 min= 225 galsx 918 Ibigal = 2066 Ibs

Section [V. _Resufts

A.  Evaluate Option 1 since quantity released before pump is greater.

Section V. _ References

A.  Risk Management Program Guidance for Offsite Consequence Analysis. U.S. Environmental Protection Agency, Office of
Solid Waste and Emergency Response, (EPA 550-B-99-009), 04/15/1999,
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