
October 10, 1994

The Dow Chemical Company
P 0. Sox 400 

Plaauemine. Louisiana 70765-0400

Edie Myer
Building 3601

cc: Gretchen LeBlanc, 3601 
Ed Pittman, 3601

CAUSTIC 1/CHLOR-ALKAU 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.

2. 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.

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

4. Concerning the new Booster Compressor

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

b. Was the equipment blackiighted for the presence of organic residues.
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14. 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.

15. Cell Area: Add the reactions of sodium bisulfite + acid and sodium 
thiosulfate + acid (which release S02) to the chemistry section. Also 
include this as a worst case scenario and list lines of defense.

16. 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.

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

18. 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 determine if this is a 
reactive chemicals concern.

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

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

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

21. Concerning lubricants/cleaning agents: Review procedures to insure that 
improper materials are not used for chlorine service items.

22. Review maintenance procedures in the Power area to insure that 
Chlorothene 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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REVIEW OF REACTIVE CHEMICALS CONCERNS i)t\ A*J

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 operations 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 How Sheet and Test Summary Data.

a. Have Reactive Chemicals test data been gathered and evaluated for the following:

Yes No

M
M
M
[]

N

U

n
[]
□ / 
M u/A

[]

W w/a

[]
[]
M
M

M n/A 

[]

Additional
Comments:.

Process materials and mixtures that are normal to the operation;
Mixtures that may result from abnormal conditions;
Materials of construction throughout the process;
Potential sources of flammable dusts tested/explosive range known; rate of 
pressure rise data;
Accelerating Raie Calorimetry (ARC) test on reactive mixtures and formulations 
that are handled in drums or larger volumes;
Auxiliary materials, e.g., cooling tower chemicals that are normal to the 
operation;

Are changes in the following entities tested:
Chemical components
Significant changes in concentrations, in formulations 
Materials of construction?
Vent Sizing Package (VSP) run on reactors/tanks containing reactive materials.

b. Do all individuals involved with reactive chemicals evaluation understand the information 
on the data sheets and know the limitations for extrapolating operating parameters from the data? 
What kind of training have they had?
Response(s):. ifj . Stave. TfrfrorMNf, To : WfrxftftT- CtWPi

ArriP frKrtttai Avails-

c. Have existing reactive chemicals data been reviewed to ensure that they are still appropriate 
to the process under consideration. In particular, consider the following:

X'AOlT .
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Does it thoroughly define hazardous bounds?
Has the process been checked out with a material balance flow diagram?
Do data include total potential energy available in case a runaway reaction occurs? JsIj 
Have test data been reviewed with Reactive Chemicals Testing and updated?
When?______________ Who?
Does your system have the capability to adequately remove heat in a worst case situation? 

Responsefsi: YfcS - (MnT } £ccmMt ( _____________________________

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?

Responsef.O: tJf) - ^OvQ Mfe Te.VTfc.fr , fttfT ( \t. Du-g,
, crc..) / YE*; - (uar q**<a\cA^ . om<;\

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): Ufa - t>Q tQpT
NfeS - t Li + v<>n^xT

^>v0 /AATeItM-s /

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

Response^: £ftvO \fl^ 0

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): fa - (ttocJfaf
spec? un^y^j^ US NPcA ^<,Tic ____________________ _______

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

Responsefsi: M o/ fbS * 'fMPflU I'l-t f iPfc ~ \h Af/j? &L 6C LiWj'(\^cX<dtJ

frVt ■ • ■
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c. Are undesirable materials of construction idenpified, controlled (by whom?
M MfeiU fllS ). and communicated (to whom? rLtoit /?ift6 )?

Response(s):_______________________________________________________ _______ _

d. Are materials monitored for corrosion in the process? Are conditions that can cause 
corrosion in the system well known?
ResponsefsV ~ ^P ICMtW f 'P>P>,

Ciw^P*- sot)*<SM\l\OZ . 1 ~

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 pan 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): M/a

E. SCRUBBERS g 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?

Response^: IfaU feuX *0u.T - pf ' "SElVteg ' SnOCf- H'^3.

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):_i^jj|

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

Responsefsl: ____________________________________________________
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F. CATALYSTS [] NA
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): 4ljt-----------------------------------------------------------------------------------------------------------------

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

Responsefs): Nj/A____________________________________________________ _________________

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

Response(s): V/ft

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 
FeC13 be made by an acid condition? Can rust from carbon steel vessels become a potential source 
of unwanted catalyst?

Responsefs): NojbJO f MO / Q

G. INHIBITORS jjJNA
a. Are inhibitor levels monitored? How are they monitored? Is the inhibitor affected by 
materials of construction or vice versa?

Responsefs): N(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 
effective? If so, is it monitored so as to avoid being eliminated by nitrogen padding?

Responsefs): N|A
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H. ENVIRONMENTAL CONTROLS
a. How are die mixing of waste streams monitored for unwanted reactivity?
Responsefs’): CoiJ'fRflL i>tJ flU.'f fKU-S fx> __________________________

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

Response (s):__iijA

I. LAB CHEMICAL STORAGE
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?

Responsefsi: ~ ) td Vifrcc CbftCu T ^^r^"Vo frcnrOSr
„ a(- CdftucA«- Kf

>p of ov*N6R«>\f war ’toiCfcv-^'re-O - ^ .
b. Are unstable chemicals given special storage provisions; is moisture a problem with some 
chemicals you store? Are your chemicals stored by compatibility or alphabetically?

Responsefs): V)Q wftSTfrEic U\S im-S uff.^ . QA&M CJM-C Nj*t
g€AW6 Of of-GMHc-S ___

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/starring pipeline flows?

Response(s): KO.

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 conditions present in your process? If so, how is this controlled?

Response(s);

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): MO .
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d. Can prolonged storage of any material lead to a hazardous situation?

B*spnnscf.O: Kl0 - iWAtftnuK KXfrrTfe&lAll WbfrMyfi. M*. ?\OC^ uf-
ftNTSLfe^ REfoto <<0 ._ - ------- ---------- --

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): V T S / jOfft/ KJO ) MO . CMSVCL X Mi UM PftfrS fcl OW UWS.
R*b U& 1ts¥ oircAsW. - Te-sti necmtsis •

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^: HO - RCfft ir> Pifrcfe ToPRi^Mv/ - MJASt* «»»
co<U- IV lc Of TX=,sr. .________________________________________________________

Describe your procedures: UiAnt tS ytAtg^> fl~S )
iAy,fcL&> vo/was-ts. twe. ^oc- f EavT to &£ Piotfcftuy.

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 
analytically test all heels before making transfers? 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?

Responsefsl: ft CAr>0(L fc>R

M. EXCHANGERS [] NA

Yes_ _ No
a. [ ] D£ Does the failure of any heat transfer system result in an uncontrollable 
condition? Have you evaluated the effects of recirculation or cooling failure? t^/A

DO A 047 36,4
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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/lsJDfjt% - T£ STi^tr IS Pou1ijy£
CAMPmOb kNa>‘TC<T'N(r <CJA*A\X<ji ■ .

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):. 1'ts / m/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): fcjp!----------------------------------------------------------------------------------------------------------------

0. STATIC MIXERS H NA
Can overhearing 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): NlA

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?

Responsefskflj^ff-ATiK)!, MO PqpmDS* fcxAPb
T)A<\\ / S a My- - cpot-^fc, ■

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

Response(s): V€S/ HC / M&.
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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 (si: Vfc 6 - kj Q . 

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): MG) / ^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):. ^ - &<: mM , No } tio.

Describe your backflow protection: 0?
t . _____ ______________________________________ _

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(si: ^ - OP&ft-A PlfyOfc 5TSAyW EmimMt
Ph-S h2-b ULftC fell Ol\ ^/kJO ■

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

Response^!: ,
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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?

ResponseCsI: j }J 0 j N /,A •--------------------------------------------------------------------- !

T. COMPATIBILITY CHART
Has a current cross-compatibility chan been developed for chemicals used in the block that may be 
mixed unintentionally; are self-reactive materials and materials of construction, included in the 
data? Is the compatibility chan 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?

Response/s): Ve £ CAA-ftT .mo ^.ElF lA IN> T5
- KfMTwi toemak'- ^ oflzca j Keif Vter lcrt€»wr i

U. REACTIVE CHEMICALS TRAINING AND SCENARIOS
a. Is a training module developed for Reactive Chemicals in the department? Is reactive 
chemicals training conducted/testea/documented? Is attendance checked for those needing training?
Response(s’): ^6$\ 

h <$tcc**Sr\v(A<-^ , _ _

Describe your training program and provide the most recent
documentation: AufOtn/U. ft ^ __________________________________________  * 1

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 training 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.

Responsefsk^cNCTlV'fc. (Lv4£ mAv. ^ ^€LAT\N(j To PfajcfcSS
ybcr^ fid rii-K. iQTT^i PisSb ecmi&nca \xl/ frFci-frTiati^ nV£Ov>

1 C
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):
S ■r )Kl BUQ4 .VIST ^HF. ftHEf iCTo

bT An
OUF-X)

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?

tS9&
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Response(s): V\Kvj£ fkU— SPHC\ F\ C. 'Jo__
IV-Ac^rnfC Sa'PAvl- (4^qW(: F-A£wMoU feWTO ■

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?
Responsetsl: ^ / V £■£ fhOlC-lAEL *=£^0- ■ ________

b. Is assistance offered to the customer to pursue reactive chemicals concerns; do you assure 
yourself that the customers understand the data provided; are materials of construction concerns 
communicated to the customer?
Response(s): j (\^ S

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

Response(s):_iScS-___

b. Are appropriate process changes reviewed by the Reactive Chemicals Committee before 
they are installed; are pre-startup reviews held for process changes and recommissioning 
equipment; are pre-startup reviews held for appropriate processes that are infrequently1 operated (> 
6 mos.)?

Responsefs): \Jt^\ f ^/A. M 0 JfO
fy-ocf. . 1 .

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

Responsefsl: P ^HaxLvAi'Ci0<0 _______________________________

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

CRITICAL INSTRUMENTS REVIEW 
OPERATING DISCIPLINE REVIEW
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