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October 10, 1994

The Dow Chemical Company
P Q. Box 200
Plaguermine. Lowsiana 70765-0400

Edie Myer
Building 3601

cc: Gretchen LeBlanc, 3601
Ed Pittman, 3601

CAUSTIC 1/CHLOR-ALKALI 2 REACTIVE CHEMICALS PRE-REVIEW
FOR CONSOLIDATED AUDIT & NEW SUPERINTENDENT REVIEW -

OCTOBER 6, 1994
Project representative: Edie Myer

Committee members present: John Monroe, Buck Bailey, Joe Schell, Beatriz
Cisneros, Seb Corbino, Brian Witt, Dean Grigsby for John Gross, Mark Mitchell,

Gerald Wagener

Recommendations:

1. Develop a single up-to-date chemical compatibility chart that can be shared
by both plants. Consider obtaining compatibility charts from sister plants

within Dow and modify accordingly.

Review E-205/D-227 reactive chemical issues to insure that effective
safeguards are in place for avoiding a worst case chlorination of chloroform.
Review John Monroe's Aspen simulation for the carbon tet elimination

~ project. Obtain updated complete taffy analysis and document the worst
case scenario and lines of defense.

A follow-up response letter is needed for the concerns raised with the
chlorine expansion pot project of 1992.

Conceming the new Booster Compressor:

a. Were the materials of construction checked with the X-ray alloy
instrument?

b. Was the equipment blacklighted for the presence of organic residues.




14.

15.

16.

17.

18.

19.

20.

21.

-3-

Add a comment to the Reactive Chemical Packet that the EBV's on the
chlorine pumps also serve as a line of defense for minimizing chlorine

losses if a pump leaks.

Cell Area: Add the reactions of sodium bisulfite + acid and sodium
thiosuifate + acid (which release SO2) to the chemistry section. Also
include this as a worst case scenario and list lines of defense.

Cell Area: Determine the best line of defense for a hydrogen fire in a cell
effluent trap. Should the rectifier be tripped? The practice of having
someone put a water hose in the trap may be unsafe due to hydrogen re-

igniting.
Power Area: Review potential for hot oil leaking onto porous insulations,
especially calcium silicate. This can result in spontaneous ignition.

Hydrogen Collection Area:

a. Calculate total backflow in the event the ABV does not close to
determine venting capacity of T-206. Consider installing a check valve
downstream of C-601 discharge valve (AO-114). Need clarification of

CATC guideline 4.1.5.3.

b. Review the potential for carbonate buildup and determnine if this is a
reactive chemicals concem.

c. There is a reactive chemicals concem with T-603 bone char exposure to
air during disposal. Develop disposal procedures to avoid spontaneous
ignition problems.

Determine if reactive chemicals testing data exists for absorbents being
used. Compatibility testing should be performed if data does not exist.

Conceming leak repair sealants: Update CA2's and Caustic's list of
approved leak repair sealants.

Conceming lubricants/cleaning agents: Review procedures to insure that
improper materials are not used for chiorine service items.

Review maintenance procedures in the Power area to insure that
Chiorothene and copper containing anti-seize compounds are not used
together when assembling equipment. Reactive chemicals incidents have

resulted in the past with this combination.
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This section provides a detailed format within which to conduct a self-audit of the process(es)
under review. There are 23 sections that cover various aspects of plant operatons that have
Reactive Chemicals concerns and/or issues. With each section there are one or more places for you
to add notes that are pertinent to your process. Previous Reactive Chemicals incidents have been

included for most of the 23 sections.

A. EVALUATION OF REACTIVE CHEMICALS DATA .
The objective of these questions is to determine if the appropriate test data have been obtained and
appropriate safeguards provided. Refer to the Process Flow Sheet and Test Summary Data.

a. Have Reactive Chemicals test data been gathered and evaluated for the following:
Yes No
—~ M [ Process materials and mixtures that are normal to the operation;
M (] Mixtures that may result from abnormal conditions;
P Materials of construction throughout the process;

M N/ A Potential sources of flammable dusts tested/explosive range known; rate of
pressure rise data; '

"~
—

K (] Accelerating Rate Calorimetry (ARC) test on reactive mixtures and formulations
that are handled in drums or larger volumes;
[1 M N/A Auxiliary materials, e.g., cooling tower chemicals that are normal to the
operation;
Are changes in the following entities tested:
[1 & MA Chemical components
(1 M NA Significant changes in concentrations, in formulations
K (] Materials of conswuction?
M (] Vent Sizing Package (VSP) run on reactors/tanks containing reactive materials.
Additional
Comments:
b. Do all individuals involved with reactive chemicals evaluation understand the information

on the data sheers and know the limitations for extrapolating operating parameters from the data?
What kind of training have they had?

Res onse(s):iﬁ. Bacie Trpming Peptpnowse To Proczss, CHEMPNT - comfaTiginty
w‘&m AN U067 o EnS pAnd Repeuvs YomieAl Audigs

B/K c. Have existing reactive chernicals data been reviewed to ensure that they are still appropriate
to the process under consideration. In particular, consider the following:
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Does it thoroughly define hazardous bounds? Y&.$

Has the process been checked out with a material balance flow diagram? Yes

Do data include total potential energy available in case a runaway reaction occurs? N/ K
Have test data been reviewed with Reactive Chemicals Testing and updated? Yg§
When? Who?
Does your system have the capability to adequately remove heat in a worst case situation?

Response(s): YF/S - Slepm X , Cognd [ el

B. CONFIRMING ANALYSIS OF RAW MATERIALS

a. Is there a program in place for chemically confirming all raw materials; are you comfortable
with a Certificate of Analysis being required and received for those raw materials difficult to test?
Do your suppliers manufacture look-alike chemicals that are different and could possibly be put in

a mislabeled container by mistake?

Response(s):_ N0 - Yow Suftued Me Teste), Viapot Sufued AR Mot (ie. DS,
SOLVENITS, VAR baemiedes, £1c.) / YEG - (LAD easmicArs , D1LS)

b. Are inhibitor levels tested on in-coming raw materials that require an inhibitor? Have you
worked with your suppliers of raw materials on specifications and potential contaminants?

Response(s): NJA - Do anT use wivverlots oN In- cetiny, Fow MATEAIALS
YeS =~ Cly ¢ Ponee T . T

c. What level of maining do analysts receive; are the analytical data for raw materials
unambiguous; are there materials that could give similar analytical data?

Response(s): £iw MATEpALs Afe Pecewed YIA Dedyeptad PipeuneAo

TPEA T8 ATON TESTINL 1S Donk . Sodiugh BORORYDIMDE 1§ N LonbE@ pden (Niexto

PRosion ExPaceny

C. MATERIALS OF CONSTRUCTION _
a. Has the process been reviewed for appropriate materials of construction with respect to

operating conditions? Does the Tech Center provide information and/or recommendations for
materials of construction? Is information sought from suppliers of raw materials?

Response(s): \{F-g"‘ (MOC—IP{M' Chuss fm\le«\mﬂwik\&me CAeM HJIG\MS/P\PY’:
SPRCS mm)/ Wagll\uf,\: US MRcA  ChAUSTie  Thpan '

b. Is testing required just prior to installing parts to assure the correct material of construction?
Are materials used such as lubricants, thread compound, instrument filling fluids, etc., compatible
with the process?

xj&ponse(s).- Mo/ Yoo - Tpoutd Pipe SPecs - CASHers MR A o CanssRinchion
At ... ' i
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c. Are yndesirable materials of construction idengified, controlled (by whom? YF.‘5
MMM_&‘:DML_). and communicated (to whom? e FrEes H)?

Response(s):

d. Are materials monitored for corrosion in the process? Are conditions that can cause
corrosion in the system well known?

Response(s):_YES - Porconea NEscre Dot T Riekess Tesw / Yes - Virr Sprcs
CAVE\ e <D SEAWIE  GRPAW

D. SIDE REACTIONS
Have side reactions in your process been adequately researched and identified? Have conditions

for unwanted reactions been identified such as pH, water, contaminants, H2 evolution, unusually
lengthy temperature excursions? Is any part of your process or storage subject to peroxide,
acetylide or azide formation? If so, are the sources known and a program in place to keep this

under control?

Response(s): N / A

E. SCRUBBERS {{ NA
a. Is backflow of the scrubber into the process possible? Is it possible to create an unwanted

vacuum on the process from the operation of the scrubber? Are two or more process vessels
relieved to a common scrubber?
1
st H-43.

Response(s): Teon GEs ' Our - oF - SEQwnet

4

b. Can flammable or reactive materials accumulate in the scrubber medium or vapor space?
Can the vent stream overcome the scrubber on very high flow?

Response(s): JJ_, A

c. How is the scrubber medium monitored 10 assure its effectiveness?

Response(s):__N l A

0 ‘* o® "?(A\
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F. CATALYSTS [INA o
a. Where does the catalyst in the process end up? Can it become a hazard? Is it in the Material
Balance? Can catalytic activity be lost, poisoned or inhibited such that reactants could be charged
without reacting. Are all potential reactions known for improper flows or conditions across the

catalyst bed?
Response(s):JJ/A

b. Is the catalyst checked before loading a new batch? Does a new or fresh catalyst bed
require a special procedure?

Response(s):_N lA

c. What are the procedures for starting up a catalyst bed or molecular sieve bed? Do they
prevent a plug-flow type temperature front?

Responsc(s):ﬂh\

d. Can the material of construction cause a catalytic effect with the product? Are there any
components in the product that can react with the material of construction and cause catalytic
problems? Can iron enter the process causing a hazardous catalytic effect or stop the reaction; can
FeCl3 be made by an acid condition? Can rust from carbon steel vessels become a potential source
of unwanted catalyst?

Response(s): NOI/NO ‘/ ND 1/ (VI

G.  INHIBITORS JNA
a. Are inhibitor levels monitored? How are they monitored? s the inhibitor affected by

materials of constuction or vice versa?

Rcsponse(s):Ji[A

b. Is inhibitor effectiveness temperature dependent or can cold temperatures cause separation
of the inhibitor from the product? Does the inhibitor require a small amount of oxygen to be
effectve? If so, is it monitored so as to avoid being eliminated by nitrogen padding?

Response(s): ﬂT[ A
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H. ENVIRONMENTAL CONTROLS ]
a. How are the mixing of waste streams monitored for unwanted reactivity?

Response(s): E‘-\ Q;mRoL SY<TEM.  ON  QUTFALLS /D\‘T(‘,H.

b. How are carbon adsorption beds, pressure swing absorption units (PSA's), etc. monitored
for correct operation?

Response(s): N! A

L. LLAB CHEMICAL STORAGE

T a. Is there a policy governing ownership responsibility, and date of receipt, for chemicals

being stored; is a log or chemical inventory kept; is disposal or transfer of ownership of chemicals
and samples required when the current owner is transferred?

yes - Vﬁbowu(u.s N ?u.\c,: (Do enT MAvAGea { LB A mL) To Dermit,
o ESDY 4

Response(s);

CoNs
b. Are unstable chemicals given special storage provisions; is moisture a problcm with some
chemicals you store? Are your chemicals stored by compatibility or alphabetically?

Response(s): NO_WRSTR(E LA CAeINebas USED, (M6 SELAE GAED %Y

Zea e Wnapens je ., Seopehtion OF ORGANICS MOD Iritane OA\DIRERS.

J. HAZARDOUS MATERIAL HANDLING - POTENTIAL CONSEQUENCES
a. Is the material you handle subject to heat of compression hazard? If so, what procedures

are in place to prevent explosions when opening valves/starting pipeline flows?

Response(s):_NU

b. Can material be concentrated or built up in a recycle stream to the point of instability? Can
polymer or other materials in the process build up and become pyrophoric when exposed to air; is
oxygen monitored in process systems where a component can be easily oxidized; are any peroxide-
forming materials and conditons present in your process? If so, how is this controlled?

Response(s): ND/ N %/

c. Can any of the materials, when contacted with a high surface area substrate, result in a
lowering of the auto ignition temperature to a hazardous range?

Response(s):_AJD .
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d. Can prolonged storage of any material lead to a hazardous situation?

Response(s): ND = FAZAIDDUS MATeiaLS 1N SToRALE ARE Poced uwf -
DisRosed [ANNCEN REFOCE D DAYS,

K. WASTE HANDLING
a. Are the absorbents used in your area selected on the basis of test data? Are procedures in

place to prevent spontaneous ignition with absorbents and filters? Any prohibited absorbents?
Has everyone been trained on this? :

Response(s):, YES [ NIA No | NO . CMIS\C T 0S8S 61 Sofw DadS Fof O LeA¥S,
RaD Tan TEST o0 RS pL BT - XEare NEGATINE -

b. Are different waste chemicals collected in a common container? If so, what are the controls
over what is put into the container? Does control of waste include materials of construction; time

limit of storage; written procedure for disposal.

Response(s):_NO = £CaA TRA N IR PLic TWA]FA"_/ Yes - \LJAS'N Cha B I ST AT ION
{ Ae OF THESE

Describe your procedures:_TALW ) \€F G et WACTE 1S PLAED 1N (TS own) _CanTAmER |
\Bnergs w/whste TIPE MO, EnTELED INTD ENVT PRO#MA To Ze Pedepup.

L. HEELS IN TANK CARS, TRAILERS, LINES, VESSELS, AND BARGES

Are heels, resulting from cleaning, a hazard with your products? Are procedures in place to
analytcally test all heels before making ransfers? Are vapors in pressurized vessels/trailers
analyzed if no liquid sample can be obtained? Are dedicated transport vessels used without
confirming heel identity? If so, how do customer and vessel handling procedures ensure the

contents of the returned vessel?

Response(s): YES- Move b Pee-Lotd Cuse b PRiEvipng Mmu&tl NO/
No/ NO. A»NAL.‘(?-_!-'L YREC ’

M. EXCHANGERS []NA
Yes No

a. [] M4 Does the failure of any heat transfer system result in an uncontrollable
condition? Have you evaluated the effects of recirculation or cooling failure? N/A

DO & 047364
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b. Is the exchanger medium compatible with the process material? Will cross-contamination
with the process be hazardous; is monitoring provided to detect a leak?

Response(s): €S/ ND/YES - TESTING 15 Pffofmed DALY PEL RouTinE
ShMIUA ARD TESTING  ScdEdULE .

c. Is temperature monitoring provided around the exchanger? Has the reboiler's maximum
temperature been evaluated with respect to time/temperature exposure to the material being
vaporized?

Response(s): Y{’IS / U!A

N. AGITATORS { NA
a. Has agitator failure (power failure) been evaluated during the step with the most available

energy to determine if a runaway can occur? Is monitoring provided to detect agitator failure? Are
reactive feed flows interlocked to stop on agitator failure? - .

Response(s): N/A

0. STATIC MIXERS ¥ NA )
Can overheating occur within the static mixer if flow of reactants is suddenly stopped without

purge-out? Are temperatures before and after the mixer monitored?

Response(s):_N J A

P. PUMPS
a. How are all pumps protected from deadheading? Does the monitoring scheme assure detection

and alarm/SD on pump cavitation? If not, how is this detected and controlled? Are feed pumps
interlocked with shutdown trips? =

Response(s): DVE £ATIN 'D\sc_\mmeLNoJ Mﬂ 1of Pyuidl- BoARd MAN fiow

‘V\\ SOME - CootinG  RoOSHL P

b. Havc recycle streams been evaluated for loss of recycle? Can extended time agitation lead to an
unacceptable temperature rise? Is a reaction controlled by pumping through a heat exchanger?

Responsc(s):iﬁj/ NC/ ND.
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c. Are pump seals monitored for flow of seal fluid and seal loss; would a seal fluid leak into the
process be a reactive chemicals hazard?

Response(s): Ve 3§ - MR euurx‘.\\\.élkl D.

d. Are there installations in the process where pumps are used for mixing? If so, has there been an
evaluation of the effectiveness of mixing? Can unreacted materials be forwarded to undesirable

places due to poor mixing?

Response(s): NQ/ UJ/#%LN 0.-

Q. BACKFLOW
Have potential backflow scenarios been evaluated; has process backflow been effectively prevented

in feed lines, nitrogen connections, condensate, gas cylinders? Is redundancy of protection
provided?

Response(s): \{6§ ~ (< Clonnes N}A$N7 N/ A , NO.

Describe your backflow protection: USE OF (e (R \[ﬂL\/ﬁL.r Dougtr  Buely B pids
droTeRmedrTe T ANKS,

R. FLOW RATE, DISTILLATION
a. Have low and high flow rates been evaluated for their effects on reaction stability and heat

removal? If the control valve is fully open will this flow rate result in a hazardous situation?

Response(s): \g‘(':g - OPEAA TNl DVSCIPUNE. 1SOM RS STEAR fof Bgivin
WO (2D L ol Byuaxr N3 OR IAuo.

b. Has total reflux of your distllation columns or reactor systems been evaluated for loss of
overheads through leaking overhead valves? Concenmration of unstable components in certain

trays?

Response(s):_N ! AL

DO A 047366
CONFTDFENT T4l




P

S. RELIEF DEVICES AND VENT SYSTEMS
Have relief devices been calculated for worst case reactive chemicals runaway; two-phase flow?
Are relief device vent systems common to more than one system? If so, has the system been sized

for back pressure when one or more than one reactor overpressures?

Response(s): Lfg[/ Yéilihf Dle Y/

T. COMPATIBILITY CHART ‘
Has a current cross-compatibility chart been developed for chemicals used in the block that may be

mixed unintentonally; are self-reactive materials and materials of construction, included in the
data? Is the compatibility chart posted where all block employees can use it? Are employees trained
in its use? Is there a policy for keeping the cross-compatibility chart up to date?

U. REACTIVE CHEMICALS TRAINING AND SCENARIOS
a. Is a training module developed for Reactive Chemicals in the department? [s reactive
chemicals training conducted/tcstaf/documcmcd? Is attendance checked for those needing training?

Response(s): Yes /Ves [ ves L‘-‘\MW"‘ TM!NJN(!\ PloBABLY pE£D To Devewf
& BRduE P

£ PEeinchu .y FF Bepdlvg cH AL |

Describe your training program and provide the most recent
documentation:_fhopu A WA 2 QQ,N_L-%CH wWAN (e

b. Does reactive chemicals training include materials specific to the block; have hazard
envelopes of chemical mixtures that are reactive/flammable/explosive been developed and included
in the waining program; are case histories of past incidents in your unit, the Dow world, and the
chemical industry, related to your process, included in the training program; have potentially
wrong mixtures or procedures been emphasized.

Response(s): RebeTive Qﬁg’,ﬂ\géxi InupenTs BerAting To Pegcess Me
T2) 0 e CANTRL Raome AND Zevitwnied W/ dPep ATIoNS AS NEEDE)Y
©CSTARER)
c. Are important parameters, such as pH, water, contaminants, similar analyzer peaks,

assurance of exotherm onset, side reactions, etc. included in periodic training; are employees
trained on the ways instruments and control devices are prone to fail?

Response(s): !%ég;ES %@KHN SGUPUINE Vb CIDWEA § - NST AL
AL ANIA D) - IN Buwed . WXy WSt THE ONES OLVED

d. Are employees drilled on scenarios covering reactive chemicals concerns with written
corrective procedures and/or responses for process upsets? If so, how often and which shifts?
N b PGB
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Response(s): \'S\P\\IE QUAPRELLY . ue™S Al sy C To
(Epcxye COEMICALS - WD So T, BEAwe CHoeEMichs EEVIRED .

DiffeenT  SAer [ gTe-.

V. CUSTOMER INFORMATION/PRODUCT STEWARDSHIP
a. Are customers informed of potential reactive chemicals hazards of products/formulations?
Is the customer information current; are changes in formulations or concentrations communicated

to the customers?

Response(s): \efglj\‘f)ﬁ < /\() ES CN\C_\(J-E L SXe A [\\3(1{,3 :

b. Is assistance offered to the customer to pursue reactive chemicals concems; do you assure
yourself that the customers understand the data provided; are materials of conszuction concerns

communicated to the customer?

Response(s): \{*:ii‘{ggj/‘f‘; S

W.  REACTIVE CHEMICALS REVIEWS

a. Are all processes reviewed by line supervision and engineers, technology center, Safety Director
and the LAD Reactive Chemicals Commitee within approximately 90 days of a new superintendent
or at scheduled Consolidated Audits, not to exceed two years?

Response(s):_1£S

b. Are appropriate process changes reviewed by the Reactive Chemicals Committee before
they are installed; are pre-startup reviews held for process changes and recomrnissioning
equipment; are pre-startup reviews held for appropriate processes that are infrequently operared (>

6 mos.)?

Response(s): 1€S  MANmEd \Vip ML %wssrLN/A NO TN fREQuensT

PRock SSES

c. Are formulation changes reviewed by the Reactive Chemicals Committee before they are
established?

Response(s): Nj‘\ N D MU ATION  GLANES

NOT INCLUDED IN CONSOLIDATED AUDIT, BUT
MANDATORY FOR THE OTHER AUDITS:

CRITICAL INSTRUMENTS REVIEW
OPERATING DISCIPLINE REVIEW
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