APPENDIX C: OFFSITE CONSEQUENCE ANALYSIS

Tahle 4-4 - Vapor Phase Concentrations of AAm in PPM
(100% Solid and 50% Aqueous AAm)

Figure 4-6 - Observed Vapor Pressure of 48.8%
Aqueous Acrylamide

‘g', T ! - 9 Vapor Phase Vapor Phase
g eil : o — 7 Concentration Concentration
T & ?Qg 5 Temperature AAm over AAm over
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/ 1 Table 4-5 - Vapor Phase Concentrations of AAm in PPM
-20-10 0 10 203040 60 80 100120 160 200 240 o. Different AAm Solutions
Temperature, °C
Temmperitute Weight Percent AAm in Aqueous Solutions
°C 10 18 25 35 50
- 10 0.35 0.57 074 0.94 1.3
c mm He 20 094 1.6 20 26 3.6
23 18.05 25 1.5 2.5 3.9 4.1 57
31 29.79 30 24 4.0 5.1 6.5 9:1
38 4336 37 ﬂéﬁ 7.3 9.5 12 17
7y 50 3 22 27 38 54
53 92.72 70 56 94 114 158 225
70 209.49 80 108 180 219 303 431
90 198 332 405 560 769
100 353 591 721 997 1418

Saturated Vapor Phase Concentrations of AAm in
PPM as a Function of Temperature for Different R
Aqueous Concentrations (Including Pure Crystal) gL swWH e and 95°F (.3s°C )
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Experiments have been conducted to determine the vapor Ut catzn G oWt 22,
phase concentration in ppm of pure crystal, as well as for i = 4 4 P /wc@
different conce-ntrations of crys?a.l acrylamide monomer i.n % ’ & Yy B gt érut»b
aqueous solutions as a function of temperature. It is ‘
imporrant to recognize that these values werz obtained from 110&\”'4‘? L PPt - P = «5 ; ¢

-l ;70 mmbte
= A, lo
Any departure from equilibrium, such as produced in an A . ik ia \: —- ‘)
open vessel, or from continuous air-sparging throughour the = 0.00%3% g

monomer liquid in an acrylamide monomer storage tank,

will resule in much less than the reported equilibrium vapor @ ‘%—( ;ACDH‘T\/\ ~Quax \QW, MM Bad.
phase concentration. are *5 wt 70 p 2 o t%‘ cﬁ& ‘)
Tables 4-4 and 4-5 compare the vapor phase (ot dathn @ {O WD il O

vapor-liquid equilibrium experiments in a closed conainer.
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i . MY Tz
various weight % acrylamide monomer solutions as a ﬂa“ S VWMW
function of temperarure. /{o—; ?}_{" Y 7wo MMH’S
(6%
= p,oflmmby
—————
ﬁii\ Agueons Acrylamide Monomer Handbook . enre KAV TN

37



Polychemie Inc. — Facility Expansion Project

38



APPENDIX C: OFFSITE CONSEQUENCE ANALYSIS

CAN ecoroe &\%

I PARAMETER UALUES
UAPORATION RATE E

ETER VALUES ROR:TOR
AZARD “EUALUATION

: able
B

39



Polychemie Inc. — Facility Expansion Project

40



APPENDIX C: OFFSITE CONSEQUENCE ANALYSIS

ADAM QY Reactor Celease

41



Polychemie Inc. — Facility Expansion Project

A‘DA M= Q. “oactor R elense

o —

42



OFFSITE CONSEQUENCE ANALYSIS

APPENDIX C

FOORTST/ST aSH -Pa¥aau)
VOURILZISO 45N Ad

'SIED[IRI ¢ PUR SYUE) 38RI0NS 7 U0 RS 1S-UO WINWTKEW - []
"O[qR], 2ouUNRYRY Fuisn pere(es ST Iuedpua 01 U85 -1

0 0O 5.10019408) BILIOJIED *2dunprie Koualy FuLRisunupy wivs§o.g (A VIPD) tiotuaaas
[£°¢ "wag] “sanunu g 51 s30uEISqns 2101 10 SUORIOS 1OIEA 10} UOHEIRD WUIXEW JYT, V30

"E007 ‘87 15030y (S90) se01azeg Aouadrewr
o IS0 PPy DruLofin] o  Xipuaddy wayy Juiodpug oxof, - 6
JOJ SUEPIND dINY VelH QU3 WIOI] SI IS0 207 JO DOREINC WINWIXRA - §
[c-gbal (unigr) yd ‘oey sskajoy /(A1) SO pasearay Awend) = 135899 Jo uogrIng|

ik

(€€ bAl 90 ¢ VAT 11 & SO = 40 *(uonednm aasssed ou) sy ssespy

[£-¢ "] “(5591 STI3ARYDIGA) BYICT 10 004 941 JO Bary 4 Vel %1=

(-0 bal 862450'78 73U 99170'0) d A + oz (801L) MW = $8Z°0 = (VAIT) 1081qury 1010e,1 pinbry

[9-€ 03] (4@ pimbry o o 30108 Ausuaq] « (SO Poseapy Maueapy = (13 ¥ '100d by o Jo BOTR UMK

B-Cbal (1123 S08b L0 4 108/01 89°8) & £60°0 41 = {; w/anaouEIsQRs 30 1SS 4 EE0'0 /1 =1 ‘PINbIT 30 10138, Kiisuag
“(b 210N 295) 10108] K1suap ouy Fursn PAEAI[ED W31 BY1 IO (Bas® U SS3}) BAIL 1P 941 JO WHUTINIG 24} 9$T
“Piab ag) Sunpuey (assoa 1598y 2 jo Asedea oty 01 [enba s pasesjar Knvenh HINUIEXRI - |

UO ‘arey asEapRy

ICAEN SETET BrR

=9
=<
e 4
£
-z

6661 ‘ST My paep vag ey Aq papiaoid s1s£juiry sauanbasnor) 9)IS() J0J JOWPING JIAR Ydd "§') 60 paseq are suonema®) - SAION
(ame oxIp ASVATIY
Sunsixa oy | (pasodosd) YNV
{2ourisIp ENIEH Fepnuis
qenoda: anum gy - pawnse) | 9500F ‘S 002 0%l
1SDYS) gy - %08 ST 00bD9T 898 :qedyy ‘Ansuap
o wedong - £ SEo Ira O LTOP8TSI w0 90-Fzey LA A Lo 618z SIER (0008 %08 ‘apEAny
ASVALHY %001 ‘sqy 009'06€
IVITIVH BLE 'S 00T 18L
(soumsip asTafe1 WSO Wy
s[genodas ANU GF %001 'sqF 003 og
SIUONS) ueqin -~ %08 'SA 009'¢L1 898 <81 ‘Aisuap
o jugdong - £ Sy 110 o TESYEE 6F0 SOHE Y 61018 Ly YN SEE (0002 %08 ‘Iprugdny
(s9mny snoeqe), | Tager, uodpuy (1/3u1) () (ug) (unuyqp) VT (@17 BRI [&7) SO puebry oo
o Turodpug 0 BT | DUARYYY | x0T, ey M odpug F2SPARA JO ] 0 Juaiqury » 100d pinbry jo v PRsER[Y
RIS IEEA[Y X, voneudt) w&muu_um aﬂ_ﬂx.. uD_uanw Joeoay € J010Rg mnxmm._ el >.:«=-=~u
WTNIUIXB A JO woneng[ SN ﬁmﬂvﬂ i WDIIIYR)y %..,ﬂmzuﬁ pary MINUIYRJA

10°Z1570 0N 19300 [SHD
VD ‘Sep8uy soT - dug sy
SATNOIT DIXOL Y0 ORIVNADS GSV0-1590M

43



Polychemie Inc. — Facility Expansion Project

CALCULATION SHEET Calc. No.
Prepared By: Natasha Brash Date:  5/27/2004 Reviewed By: Karen Dorman Date:  5/27/2004
Section |. General Information
Project:  Polychemie, Inc. - Los Angeles, CA _ Project No,:  02512.01

2004 RMP Upcata

Subject; RMP Alternate Gase, Toxic Substance Relsase - Acrylamida

Section il.  Scenario

A, 50% acrylamide is released from a ruptured unloading hose on a railcar duting delivery. Break occurs before pump (Option 1)
or a'ter pump (Option 2), Compare quantity reteased from both options and use larger amount in subsequent analysis,
Response time to stop refease is 3 minutes.

Section lll.  Calculations

A, The OCA document (Ref, A) does ot directly address releases for flammabls liquids from a pressurized storage vessal,
Therefore, the equation used for the afternata analysis for liquids in Appendix D of the OCA document will be used,

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

Discharge rate, m (kgsfsec) = A\Cy { o [2ap (He - Hy) + 2(Py-Py])

Ay = opening area {m?) = assume hose = 2 in= 00762 m= 0,005 Mm°
C. = discharge coefficient {unitless) = 0.62 From ARCHIE memo (Ref, B)
g = gravitationa! constant = 9.8 m/s®
pi=liquid density (kg/m®) = 1000 kg/m®x 104 = {040 kgim®
P, = storage pressure = 28 psig= 397 psia= 273,693 Pa
P, = ambient pressure = 14.7 psia = 101,325 Pa
Hi = tiquid height above bottom of container = assume top of railcar = 10 ft= 3048 m
Hy = height of opening = 0 m (bottom loading)
m= 5816 kg/sec = 3490 kg/min = 7,693 lbs/min
Assume rasponse time, t= 3 minutes
Quantity release, QS = QA (or m) xt = 23,080 pounds Eq 3-5 of OCA Guidance

@

Option 2: Approximate quantity released as amount being pumped.

Liguid being pumped at 40-60 gpm.
Use 60 gpm and increase by 1.25 to account for increase ininflow due to loss of head.

Flow = 60 gpm x 1.25 = 75 gpm
QR =75 gpm % 3 min = 225 galsx 868 Ib/gal 1853 tbs

Section IV. Results

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 530-8-89-009), 04/15/1999.

@

"Cotrection of Program Error - - New Version of MODCON.EXE" memo. Msmo Issued as an update to the ARCHIE model

referenced in The Handbook of Chemical Hazard Analysis Procedures, Depantment of Transportation, the Federal Emergency

Management Agency, and the Environmental Protaction Agenay, (http:/!hazmat.dotﬂgov/riskgools‘htm). 1989.
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Polychemie Inc. — Facility Expansion Project

Vapor Phase Concentrations of Acrylamide (ppm,) at Various Temperatures
50% Agueous Selution

Equivalent | Equivalent
Vapor
Temperature 3 Vapor Vapor
Concentration

Pressure Pressure
Q) (°F) (ppm,) (psia) (mmHg)
10 50 1.3 0.000096 0.00494
20 68 3.6 _ 0.000265 0,01368
30 | 8 | 91 | 0000669 | 003455
37 98.6 17 0.001249 0.06460
50 122 54 0.003968 0.20520
70 158 225 0.016533 0.85500
80 176 431 0.031670 1.63780
30 194 769 0.056506 2.92220
100 212 1418 0.104195 5.38840

Vapor concentration - temperature data provided by Dow Chemical

Vapor pressure estimated as follows (p.):

ppm, /1 x 10° = vapor mole fraction ¥,
X, = liquid mole fraction
Pa (psia) =y, P/ x,, where P = 14,696 psia

0.001500

0.001000

0.000500

0 50 100 150 200

Molecular weight acrylamide = 70.07 1b/1b mole By: RDH

Molecular weight water = 18 1b/1b mole Checked: KSD

For a 50% aqueous solution, x, = 0.2044 Date: 7/1/1998
0.002000

250
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Appendix B
CalARP Program Toxic Endpoint Table

The following Toxic Endpoint (TE) Table should be used for all toxic substances listed in Section 2770.5
Table 1 and Table 3, of the CalARP Program. Where USEPA provided a TE for the FedARP Program, that TE is
listed in the Table below. All other TEs were provided by the Office of Environmental Health Hazard Assessmeant
(OEHHA), using preexisting toxicity values,

>

Table of Toxic Endpoints

[to be used as described in Section 2750.2 of the CalARP Program regulations]

Toxic Endpoint (TE)
Chemical Name CAS TE in TE in Basis for TE
Number (gm/m’ or (ppm) !
mg/l}
Acetone Cyanohydrin 75-86-5 0.012 3 USEPA LOC?
Acetone Thiosemicarbazide 1752-30-3 0.1 USEPA LOC?
Acrolein {2-Propenal] 107-02-8 0.0011 0.5 USEPA ARP Program
— A Acrylamide 79-06-1 0.11 USEPA L.OC *
Acrylonitrile [2- Propenenitrile] 107-13-1 0.076 35 USEPA ARP Program
Acrylyl Chloride [2-Propenoy! Chloride] 814-68-6 0.00090 0.2 USEPA ARP Program®
Aldicarb 116-06-3 0.0003 USEPALOC*
Aldrin 309-00-2 0.002 IDLH95/10°
Allyl Aleohol [2-Propen-1-ol] 107-18-6 0.036 15 USEPA ARP Program’
Allylamine [2-Propen-1-amine] 107-11-9 0.0032 1 USEPA ARP Program’
Aluminum Phosphide 20859-73-8 0.02 USEPA LOC ?
Aminopterin 54-62-6 0.025 USEPA LOC *
Amiton Oxalate 3734-97-2 0.003 USEPA LOC?
Ammonia (anhydrous) or (aqueous), or Ammonium 7664-41-7 0.14 200 USEPA ARP Program®
Hydroxide
Aniline 62-53-3 0.038 10 USEPA LOC*
Aptimycin A 1397-94-0 0.0018 USEPA LOC
ANTU 86-88-4 0.01 USEPA LOC?
Arsenic Pentoxide 1303-28-2 | 0.0005 as As IDLH95/10 *
Arsenous Oxide 1327-53-3 | 0.0005 as As IDLH95/10
Arsenous Trichloride 7784-34-1 0.010 1 USEPA ARP Program’
Arsine 7784-42-1 0.0019 0.6 USEPA ARP Program’
Azinophos-Ethyi 2642-71-9 0.0039 USEPA LOC *
Azinophos-Methyl 86-50-0 0.001 IDLH95/10 *
Benzene, 1-(Chloromethyl)-4-Nitro- 100-14-1 0.028 USEPA LOC *
Benzenearsonic Acid 98-05-5 0.00027 USEPA 1.OC
Benzimidazole, 4,5~Dichloro'2-('l'riﬂuoromethyl)» 3615-21-2 0.013 USEPA LOC*
Benzotrichloride 98-07-7 0.0007 0.1 USEPA LOC*
Bicyclo[2.2.1] Heptane-2-Carbonitrile, 5-Chloro- 6- 15271-41-7 0.019 USEPA LOC*
({((Methylamino) Carbonyl)Oxy)Imino}-, ( 1s+(1-
alpha, 2-beta, 4-alpha, S-alpha, 6E))-
Bis(Chloromethyl) Ketone 534-07-6 0.00027 USEPA LOC®
Bitoscanate 4044-65-9 0.02 USEPALOC?®
Boron Trichloride [Borane, Trichloro-] 10294-34-5 0.010 2 USEPA ARP Program’
Boron Trifluoride [Borane, Trifluoro-] 7637-07-2 0.028 10 USEPA ARP Program’
Boron Trifluoride compound w/ Methyl Ether (1:1) 353-42-4 0.023 5 USEPA ARP Program’®
[Boron, Trifluoro [oxybis[methane]]]- T-4-
Bromadioclone 28772-56-7 0.001 USEPA LOC?
CalARP Program AA Guidance August 28, 2003 Page 98 of 143
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KCQT Extremes
Highest Maximum Temp
JAN 1 - DEC 31

INDIVIDUAL DAYS
degrees date

. 212
2, 110
3. 110
4. 109
5, 10%
€. 108
7, 108
8. 108
S 107
10, lo7
1l 107
12 1Q7
3. 107
14. 108
15. 106
16, 106
17. 108
18, 198
18. 106
20, 108

6-26-1950
9-04-1988
9-01-13855
6-27-1990
9-26-1963
10-04-1987
10-03-1987
9-02-1955
10-10-219%1
7-01-1985
9-25-1978
9-25-1963
9-20-1939
4-06-1289
5-24-1978
6-20-1973
9-13-1971
9-28-1963
9-27-1963
2-21-1939

Total Years = 82
Missing days = 336

uttp://www.nwsla.noaa,gov/c1jmate/data/cqt_himax.txt

1%21 -

Rl el el el I
DWW IS WS

oo w0

2002

365/366 DAY PERIOD
degrees
77,
drs8
VE,
T
T,
76 .
76.
76.
76.
76
260
76.
76.
76.
76.
76.
76.
TSk
75
i3

»hmmHHMUJO\-J\I\)CDmlO\DOUJmO\\!

year
1981
1984
1986
1297
1952
1589
1964
1930
1985
1959
1983
1596
1958
1872
1985
1583
1983
1567
1987
1964
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Review of Worst Case and Alternative Release Scenarips
Polychemie Inc. — Los Angeles, California
GESI Project No. 02512.01

June 2004

APPENDIX B

Impacted Population and Environmental Receptor Data
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APPENDIX C: OFFSITE CONSEQUENCE ANALYSIS

CALCULATION SHEET Calc. No.
Prepared By: Natasha Brash Dale:  6/3/2004 Reviewed By: Karen Dorman Date:  6/3/2004
Section].  General Information
Project: Polychemie Inc. - Los Angeles, CA Project No.:  02512.01

2004 RMP Update

Subject: Impacted Residential Population Estimates

Section Il.  Background

A.  From off-site consequence analysis, impacted areas are at 0.1, 0.2, and 0.32 mile radii. Total poputation within these
impacted radil are estimted using aerial photographs, U.S. Census data, and general knowledgs of the area. Aerial
photographs and U.S. Census data showing total residential population per block are attached.

Section lil. Estimates

0.1 miie radius: From general knowledge of the area, only industries are located within a 0.1 mile radius.
Therefore, residential population is estimted to be 0.

0.2 mile radius: Beyond the immediate industrial area, thers are residential areas to the southwest and north at the 0.2
mile radius. From the U.S. Census data showing total residential population per block, there are
apporximately 2 biocks with a population of of 100-250 persens/block, Using 250 as a conservative
estimate, total residential population is equal to 2 x 250 = 500 persons.

0.32 mile radius: At 0.32 mife radius, the residential population expands to the northeast In addition to the sothwest and
north. Using U.S, Census data showing total residential population per block, total residential population
is estimated as follows:

1 block x 50 persons = 50
2% blocks x 100 persons = 250
3% blocks x 250 persons = 875
1% blocks at >250 persons
(Use 3 blocks x 250 as conservative estimate)
3 blocks x 250 persons = 750
Total residential population 1925

Section IV. Results

Radius {miles) Total Population

0.1 0
0.2 500
0.32 1925
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Page [ of 1

.5, Environmental Protection Agency
Toxics Release Inventory (TRI) Program
Recent Additions | Contact Us | Prini Version ~ Search:

EPA Home > Toxics Release Inventary Pro ram > Reporling Materials > Facility Siting Tooi

Browse TR Topics
(Get TRi Data
Reporting Materiais
TR Chemicais

TR! BT Cheamicals

Laws, Reguiations
and Executive Order

Guidance Dpcuments
State THI Programs
International TRI

LEGEND

Touxit raleasas
Litles
Railfaads
Siraats

Major toady

Loical stroats
Water bodies
Streams
Btates
Coutties

Yaur goal; Get tha center of you facility's production area centered In the map/photo window at the maximum zoom
level. This will aliow you to get the most precise coordinates.
Zoom-infout: Selsct Zoom I, Zoom Out Bar on the right side.
Recenter: When you are niot at the maximum zoom-In lavel, click on the map/photo to center.
Mave map/photo: Cilck the arrow controls around the map/photo window to move in the direction you cheooss
(North, South, East or West or NW, NE, SW, SE).
Mark locatlon: Once you are at the maximum zoom-in level, olick the center of the facility production area on the
photo. This will mark the coorinates in the Latitude and Longitude flelds,

MAD Code Information

EPA Home | Privacy and Security Notice | Contact Us

Last updated on Tuesday, March 02, 2004
URL; http://epamap20.epa.gov/tri/’emtrl.asp

le//ICADOCUME~ \NATASH~1\LOCALS~ NTemp\AN78ISZ2.htm
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