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LEGAL NOTICE

This report was prepared by VISTA Chemical Company ("VISTA") for
internal use only. Neither Vista nor any affiliated _
organizations, nor any person acting in their behalf, (a) makes
any warranty, express or implied, with respect to.the use of any
information or methods disclosed in this report; or (b) assumes
any liability with respect to the use of any information or
methods disclosed in this report. e
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VISTA CHEMICAL COMPANY
CONFIDENTIAL
Aberdeen Chemical Plant

List of Abbreviations

ACT Actuated
AHM - Accurately Hazardous Materials
ALT Alternate
ATMOS Atmosphere
A2-~1 Piping spec
Al3-1 Piping spec
BLDR Bleeder
BPCV Back Pressure Control Valve
CHK Check
CV Control valve
Drum
EX Exchange
FL Fllter
FCV Flow control valve
F/0 Fail open
H20 Water
HAZAN Hazard Analysis
HAZOP 2 Hazard & Operability Study
ID Identification
INSUL = Insulation
KOH Potassium hydroxide
LG Level gage
LK Leak
LS Level switch

MAINT Maintenance
Malfunction
Material
Maximum

MIN Minimum

1ii
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VISTA
COMPANY CONFIDENTIAL
Aberdeen Chemical Plant

List of Abbreviations

- Material of Construction
Module j '

Material Safety Data Sheet
Manually operated valve

NAP - Not a problem

NORM - Normal

NC Normally closed

NO Normally open

OTP Operator Training & Procedures
PAR Partially

P&ID Piping & Instrumentation Diagram
PG ~ Pressure Gage '

PIC Pressure Indicating Controller
PM Preventive maintenance

PREP Praparation

PRESS Pressure

PROD Production

PRV Pressure Relief Valve

PSIG Pounds per sqguare inch gage
REC Recommend

REG Regqulator

REV Revision

RO Restriction orifice

RV Relief Valve

SPEC Specification

SRO Suggested review of

STD Standard

TEMP Temperature

TG Temperature gauge

TRANS Transmitter

VAC vacuum

Vinyl Chloride Monomer

iv
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VISTA
COMPANY CONFIDENTIAL
Aberdeen Chemical Plant

Section 1.0 Purpose

The VISTA Chemical Company Aberdeen Plant (Aberdeen, Mississippi)
5305 Decalcified Water System Hazard and Operability (HAZOP) -
study was conducted to serve many purposes. It will be used to:

- Provide management with the knowledge of where potential
hazards exist in the HF Safety Improvements modifications.

e Provide safety and operations related documantgniﬁn for
lines and pieces of equipment included in these
modifications.

« Provide a prioritized basis for subsequent risk
analysis/assessment work, if necessary.

+ Provide documentation for a Risk Manaqement and Prevention
- Program. -

« Provide training on HAZOP methodoloqy and techniques for
Vista personnel.

Performing a HAZOP study is generally an assurance that if
procedural and/or engineering modifications are implemented to
mitigate risk, the plant will then be operating under some lower
risk. It is not however, a guarantee that no risk exists, nor
does it guarantee that hazardous events or operating problens
will not be encountered. ,
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VISTA
COMPANY CONFIDENTIAL
Aberdeen Chemical Plant

Section 2.0 BScope

Vista Chemical Company operates a nominal capacity 455 million
pound per year PVC plant located in Aberdeen, Mississippi. The
plant manufactures PVC resins by polymerizing VCM in: batch
reactors. Water is a raw material in the reaction and in 5305
grade resin must be decalcified. The 5305 Decalcified Water
System is being installed to address this need. The 5305

Decalcified Water System Project is the subject of this HAZOP
study.

The hazard identification study focused on the following
potential hazards:

 Personnel injury/death resulting from
Fire

sExXplosion

«Toxic exposure
Chemical Contact
eThermal Burns
«Agphyxiation

e Impact injury
cEtc.

Equipment/property damage resulting from
*Fire
+Explosion
e Corrosion
*Misoperation
eOvVerpressure
e Vacuum
sOverheating
cEtc.

e Production loss resulting from
Equipment damage
Maintenance
+Off specification
« Turnarounds
«Raw Material Considerations
s EtcC.

«Environmental
Spills
Fugitive Emissions
cEtcC.

The HAZOP methodology used during the study is contained in
Section 3, the mitigation for the critical identified hazards is

contained in Section 4, and the criticality sort/data base is
contained in an Appendix.

2—-1
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Section 3.0 Methodology

3.1 Introduction
3.2 Teamn Members |
3.3 Documents Kade Available

- 3.4 Tormn Used:

3.s"Prt1tlinarr“nhlmrd Identification
3.6 Criticality Evaluation
3.7 Documents Used
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Section 3.1 Introduction

A Hagard and Qperability (HAZOP) study is a simple, yet
structured methodology for hazard idemtification. It is an
investigatien technique which utilia s -imaginative thinking in
the identification of. hazards and opnrational problenms.

A HAZOP study involves a systematic, methodical ‘examination of
design documents that describe the facility. The study is
performed by a multidisciplinary team to identify potential
hazards or operability problems that could result in an accident.
Deviations from the design value of key parameters are studied
using guide words to coptrol the examination evaluation. This
presumes that the design values of flows, temperatu: ; ,and other
process variables are inherently safe and operable. he study
team consists of trained personnel knowledgeable in the
technology and operations, and the team will have the necessary
technical expertise to answer most gquestions raised during the
review without. outside assistance. _

As a starting point, we will define the following terms:

Hazard: Anything (chemical reaatiqn, equipment malfunction
or operator error) that can lead to an unwanted event.

Operability: Anything that causes the operator to improvise
in his actions.

These definitions are an important part of the basic HAZOP
premise that the process does not have 1nherent hazards or
operating problems when the unit is pparating within design
parameters as defined by the basic docuyments such as the Process
Flow Diagrams, equipment specifications, operating procedures,
etc. In other words, if there are no deviations from the expected
norm, by definition there are no hazard or operability problems.

When perfarming a HAZOP, a proper mix of meeting participants is
very important. The mix of partlcipunta should normally include
most if not all of the following:

Team leader - Electrical
Process engineer Safety
Mechanical engineer Team recorder
Plant ¢operator Instrumentation
Maintenance

3=-2
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Of these personnel, many are often only part time participants
but remain on call for assistance. It can be seen that the
electrical, maintenance and other subjects may only be required
on a consulting basis. Also, it is important to keep the size of
the review team to a manageabls number such as between five to

seven so that all members of the team can participate while
keeping the effort moving.

The agenda followed during the HAZOP team meetings is as follows:

« Introduce team members:
tean.mnnblr.

Purpose or goal of’HAZOP' A general presentation of the .
rpose or goal of the HAZOP is made. This serves to direct

e HAZOP study. ' ' |

HAZOP'methodolugy A.presentation iﬂ made by the team

facilitator of the methodology to be used in the study. -

&Fhis also establishes the team member "mind set" necessary
to conduct an effective HAZOP.

« Process description: A detailed process discussion is
presented by the Process Engineer to familiarize the HAZOP
team with' process scenarios which may lead to a hazardous

condition as well as to ernsure that all team members have a
clear undarstanding of the basic process.

« AHM properties: An identification and discussion by an
industrial hygienist or other knowledgeable person is
presented to establish a team recognition of the AHM toxic
and hazardous prnperties.

+ Identify hazards: A preliminary identification by team
members of hazards present withln the process. This serves
to focus the HAZOP study.

» Scope the HAZOP: Once the AHM properties are established
and discernible HAZOP hazards are identified, the HAZOP
scope is set.

- Establish criticality and frequency ratings: Hazard
classification matrix parameters are set by the team for
subsequent screening of HAZOP identified hazards.

« Define dispersion models: The team identifies AHM release
scenarios which will be different cases for dispersion
modeling outside of the HAZOP team meeting.

« PCHAZOP* on-line: lLoad the PCHAZOP* computer program_for
recording HAZOP team proceedings.

- HAZOP team meetings: A systematic segment by segment team

review of the facilities contained within the job scope is
executed.

‘A short biographical sketch by each
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« HAZOP report: A formal report is prepared by the teanm
facilitator, reviewed and commented by the other members,
and then becomes a permanent rscord of the team meetings.
Guidslines are presented later in'thc‘cnapter for report
contents. .

The HAZOP identified one (1) critical ranked potential hazard

with a criticality rank of 2, i.e., which should be improved.
Suggentud*mitigation for this critical ranked hazard is covered
in Section 4.0.

. The HAZOP identified ten (10) non-critical ranked hazards which

require verification that the appropriate engineering and/or
admlnistrative controls are in place.

The team identified no hazards of the most critical ranking, that
is a hazard rated I-A, i.e., a hazard which could potentially
cause a major event to occur more often than once per year. In
the event the HAZOP team did identify a hazard that it considered
to represment an imminent danger to life or property, the team

would have given a verbal fraﬂentatian to plant'managemant in
order: to akpedite any requ red'mitigation.

Section 3.2 T.llbﬂllhlrl

The HAZOP study team assembled to identify potential hazard or
operability problems should be composed of a multiple disciplined
team with the sufficient technical expertise to answer most guide
word deviation questions without resorting to further expertise.

The HAZOP study team meetings were held at the'VISTA.Aberdeen
Chemical plant site in Aberdeen, Mississippi. All team members
conducting the HAZOP study are employees of VISTA from the
Aberdeen plant. They are as follows:

Attendee Expertise/Responsibility
Dale Andrews®* Instrument Technician
Mike Kane+ Senior Process Engineer
Ed Mize* ' Maintenence Representative
Dave Moorex* Process Engineer
Rendell Newton# Chief Process Engineer
Needham Stahl#* Chief Lead Operator
Jim White* Mechanical Engineer
Steve Hillman#* - Trainer/Facilitator

* = full time
# = part time
3—-4
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Section 3.3 Documents made available

Prior to the start of the HAZOP, the necessary reference
documentation needs to be assembled and made available for use
and reference during the HAZOP team study. A meaningful HAZOP
study cannot be conducted without the required documentation to
review. Assembly of the documentation optimizes the chance for a
successful HAZOP.

. NEW MODULE DECALCIFIED WATER SYSTEM P&ID - October 1, 1990

 OLD MODULE DECAILCIFIED CHARGE WATER P&ID - August 9, 1990

Section 3.4 Forms used

The HAZOP team data was recorded on standardized forms containing
the key questions and answer elements of the HAZOP; one form for

each line segment investigated, one form for each equipment item
investigated.

The reaults of the HAZOP studies were recorded on the SWEC
proprietary computerized program “PCHAZOP"_ which is a PC based
program designed to provide a simple method for recording and - .
documenting the HAZOP process. The program is designed to run in
a database environment to facilitate data storage and retrieval.

The results of the HAZOP studies are included in the Appendix
within Section A sorted according to criticality rank and within
Section B Borted according to equipment number or line segment.

Section 3.5 Preliminary haszard identification

During the initial stage of the HAZOPs, the team should prepare a
preliminary list of potential hazards likely to be encountered
during the study. This serves to establish the team's mind-set
in hazard identification and focus attention during the study.

The preliminary hazard identification yielded the following five
hazards:

- Impact - from a fall or from contacting rotating heavy
machinery potentially causing physioclogical injury,
death, or equipment damage.

« Fire - resulting from the ignition of a flammable
material potentially causing physioclogical injury and
or equipment damage.

* Thermal burn - resulting from the contact with a hot or
cold material potentially causing physiological injury
due to thermal stress.

e Corrosion - resulting from non-contained chemicals
potentially causing equipment failure.

3-5
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Section 3.6 Criticality evaluation

During the initial stage of the HAZOPs, the team should develop a
criticality rating and a probability rating for preparation of a
hazard ranking matrix. This 1is to allow screening of identified
hazards by prioritization and sorting to focus subsequent
corrective action on the significant identified hazards:
eliminating the insignificant or trivial hazards from any further
consideration.

To this end, a hazard rating index and a risk ranking matrix was
developed in the HAZOP team review as follows:

HASARD RATING INDEX
Criticality Rating

I Major An incident which may result in a possible lost
time injury, or a reportable VCM release, or mgjor
damage or production loss greater than $1,000,000

II Severe An incident which may result in a restricted work
case, or a VCM release, or severe damage or
production loss between $50,000 and $1,000,000

IIT Moderate An incident which may result in a recordable

injury, or moderate damage or production loss
between $10,000 and $50,000

IV Slight = Loss of containment of small amounts of flammable
material which may result in slight damage or
production loss less than $10,000

Frequency Rating

A  Frequent Expected to occur frequently in the life of a
- single plant, i.e., may occur more frequently than
- once per year '

B Probable  Expected to occur in the life of a single plant,
i.e., may occur between 1 and 100 years

C Occasional Could occur in the life of a single plant but
expected to occur once in the life of multiple
plants, i.e., may occur between 100 and 10,000
years

D Remote Unlikely to occur in the life of multiple plants,

i.e., may occur less frequently than once per
10,000 years
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RISK RANKING MATRIX

Frequency

I
C
R II
I
T
I
C
A
L IIT
I
T
Y
IV

The risk ranking codes assigned to each grid of the risk
ranking matrix are as follows:

Risk Ranking

1 Unacceptable Mitigation planning should be completed
within six months using engineering
and/or administrative controls to reduce
the risk ranking to a 3 or less.

2 Undesirable Mitigation planning should be completed
within twelve months using engineering
and/or administrative controls to reduce
the risk ranking to a 3 or less.

3 Acceptable Should be verified that procedures or
with controls controls are in place
4 Acceptable as is No mitigation action required
3=7
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SECTION 4. MITIGATION

SECTION 4.1 MITIGATION SUMMARY

ITEMS WITH A CRITICAL RANK OF 1

Risk Code I-A
No references sighted.

Risk Code I-B
No references sighted.

Risk Code II-A
No references sighted.

ITENS WITH A CRITICAL RANK OF 2

Risk Code I-C | p
No references sighted.

Risk Code II-B
One reference sighted.

Item 1 Malfunction Causing in reverse flow of VCM into
Depletion of the plant nitrogen system due which may

result in a severe consequence of probable occurrence.
e« 1 reference

- see pages 1

Risk Code III-A
No references sighted.

VAB.0001089163
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3-8
SECTION 4.2 MITIGATION SHEETS

CRITICAL RANK: 2,UNDESIRABLE - SHOULD BE IMPROVED
= SEVERE CONSEQUENCE
= PROBABLE OCCURRENCE

DEVIATION: REVERSED FLOW

|EQUIPMENT NUMBER: LINES 101/102/106

EQUIPMENT DESCRIPTION: 45-1013 INLET LINE

CAUSE: BOTH WATER CHARGE PUMPS FAIL AND CHECK VALVE FAILS
WHILE CV-103B/MV(106) ARE OPEN

| CONSEQUENCE:

VCM TO HOT WATER TANK, VCM RELEASE.

SUGGESTED MITIGATION:

SRO LOW FLOW ON CHARGE WATER, SRO PUMP RUN INTERLOCKS.

!
E

| RESOLUTION:

!
i
l
:

| COMMENTS :

B e et i I e e e I B T R L m g S PR W T PR TR RETIETT T T T Sm——
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::a;ﬁ::a | VISTA CHENICAL CORPANY (5305 DECALCIFIED MATER SYSTEM)
HAZ0P Study Data Report *

{Brouped by Risk Codes)

Risk Criticality Egquip ID P&1D Caused B | Regues
o d By: Action Jies t
Code & Frequescy Equipsest Description Deviation Description Consequences: iction ii:: Response
ZXRT STTESEETCEER AR EEZNSEEEISEIEEITEIEINEERETETTSICEESLTR RUNEENNCEE SN NSRS E LR SR RS2 R A I S I B R ETE RIS S =¥:ﬁ:i::=:t=a::i::t=ii::=t:-n=-==:*===--

3% Risk Code is: 2
, I1 -3 LINES 101/102/104 PLID: 1 NEN MDD REVERSE FLOM CAUSE: DOTH PUNPS FAIL & CHECK VALVE
15*1013 ILEY LiNE FAIL,CVIO3B/Mv106 DPEN

CONSEQ: VCM TO H20 TANK, VCK RELEASE

VAB.0001089165
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Page No. .
11705790

Risk
Code

Criticality Equip ID P&ID
k Fregueacy CEquipseat Bescription

-+ 4 + ¢+ >3+

88 Risk Code is: 3

3

£~

Il -8

11 - 8

[if - 8

[1-C

111 -0

[l - B

It -C

111 - B

1l - B

IR I I R S R S R R E R I R LSS EESESESICS RS EEESREERESISEEIZISIESESRIZ

BRINE MKUP & CHD TKS PRID: | & 2
TANKS IN BOTH MODWLES

TON EX VESS 43-1013  PUID: | NEW NOD
{DN EXCHANGE VESSEL

10N EX VESS 45-1013  P4ID: | NEN HOB
ION EXCHANGE VESSEL

LINE 103/108/109 PRID: | NEW HOD
45-1013 DISCHARGE LINE

LISE 103/108/109 PUID: | KEW MOD
45-1013 DISCHARGE LINE

LINE 103/108/10% PRID: 1 NEN NOO
45-1013 BISCHARGE LIME

LINE 3100/7110/104 PRID: 1 NEMW NOD
PROCESS H20 THRU 45-1013

LINES 101/102/104
45-1013 IMET LInt

PLID: | NEN NDD

LINES 101/102/304 PRID: | NEW MOD

§5-1013 INLET LINE

P 702 TO LINE 110
REGENERAT ION HEADER

PLID: 1 NEW MOD

VISTA CHENICAL COWPANY (3305 DECALCIFIED WATER SYSTEM)

HAZOP Study Data Report

(Grouped by Risk Codes)

Caused By:

Deviation Description Coasequences:

CORROSION

REVERSE FLOW

REDUCED TEMPERATURE

INCREASED PRESSURE

REVERSE FLOW

REDUCED TENPERATURE

INCREASED FLOW

INCREASED PRESSURE

REBUCED TENPERATURE

INCREASED PRESSURE

rt ¢+ 4241t ittt ittt ittt ittt

CAUSE: POOR RINSING

CONSEQ: STRESS CORROSION CRACKING, TANK
FAILURE

CAUSE: SEE LINE 103/108/109
CONSEAQ:
CAUSE: SEE LIMNE 101/102/104
CONSER:
CAUSE: SEE LINE 103/102/104
CONSEQ:

CAUSE: BOTH PUNPS AND CHECK VALVE
FAILS,CYI03C/NV OPEN

CONSEQ: LODSE ION RESIN, SLOM W20 CHARGE
CAUSE: SEE LINE 101/102/104

CONSEQ:

CAUSE: 105HV OPEN YOO MUCH

CONSEQ: FLUSH DUT RESIN

CAUSE: FIRE, MV CLOSE, FILTER PLUS, LINE
PLUS, PRV101/102 FAIL

CONSEQ: VESSEL FAIL, GASKET FAIL, LOSS
PROD, INJURY

CAUSE: COLD H20 CONTROL FAILS, LACK Of
USE, INSULATION OFF

COMSEQ: FREEIE SYSTEM, COLD CMARGE
(PARTICLE SIZE)

CAUSE: P-702 DEADHEAD/BACK PRESS
CONTROLLER FAIL, 110MV OPEN/BACKPRESS

CONSEQ: FUMP FATLURE (DLD MOD MDRE
CRITICAL DUE TO PP TYPR)

Action Item Request
Action Itea Response

el S R S L R I N R R R E S T R E X S E S R R =

ACT: SRO OTP ON CLEAMUP PROCEDURES

DAN=)

ACT:

ACT:

ACT:

ACT:

RO 10b20p fv. hmrt Houd

ACT:

ACT: SRO WINTERIZATION PROCEDURES AND
OTP OM WINTERT2ING, PN INSL

JMV=)

ACT: BYPASS BEING ADDED IN OLD MOBILE
(ETISTS IN NEW MOOD), %gn 07p

JLN=)

.
. -
4‘-‘:- n*

]
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Fage No. 3
11705/%0

Risk

Code & Frequency

ik aph o
- ml

t8 Risk Code is: 4

Il

Criticality Equip [0

Iv -4

IV -~ A

[V - A

¥y - B

IV - A

IV - A

v~ 4

IV - A

IV - &

IV - A

Equipaest Description

Lo K N F B ¥ T OF ulp w= L L N 2 N §F 1 1 ¥ L1 X T ) ] ™ bl abls

2-W0-207
TANK EQ LINE

2-W0-207
TANK £Q LINE

2-¥0-207
TANK EQ LINE

2-W0-207
TANK £ LINE

108 EX VESS 45-1013
108 EXCHANGE VESSEL

ION EX VESS 43-1013
ION EXCHANGE VESSEL

[ON EX VESS 45-1013
10N EXCHANGE VESSEL

[ON EX VESS 45-1013
10N EXCHANBE VESSEL

ION EX YESS 45-1013
ION EXCHANGE VESSEL

[ON EX VESS 45-1017
[ON EXCHANGE VESSEL

PRID

PLID: 2 OLD BOB

PeiD: 2 DLD n09

Phib: 2 OLD MBO

PRID: 2 OLD n0D

PLID: | NEN MOD

PRID: 1 NEN MDD

PRID: 1 NEW MOD

PLED: | NEN WOD

PYID: 1 NEW MDD

PEID: | NEW MOD

VISTA CHEMICAL COMPANY (5205 DECALCIFIED MATER SYSTENM)

HAZOP Study Data Report

(6rouped by Risk Codes)

Deviation Description

e T e R R S R L I L L I e RIS NNl s N E TN T s TS s s

NO FLOW

REDUCED FLOW

REBUCED PRESSURE

REDUCED TEMPERATURE

NO FLOM

INCREASED TEMPERATURE

REDUCED FLOW

REDUCED PRESSURE

HATNTENANCE

STARTUP / SHUTDOKN

Caused By:
Consequences:

CAUSE: VALVE CLOSED, PUMP FAILURE

CONSEQ: PARTIAL REGENERATION

CAUSE: PARTIAL MV CLDSED, LINE BLOCKAGE,
FiMP PROBLENS

CONSEQ: SLDW REGENERATION
CAUSE: PUMP BLOCKED IX AT TANK
CONSEQ: PUMP CAVITATION

CAUSE: COLD NEATHER

CONSEQ: FREEIE LINE AND PUIMWP

CAUSE: SEE LINE 101/102/104
CONSEQ:
CAUSE: SEE LINE 101/502/104
CONSEQ:
CAUSE: SEE LINE 10371087109
CONSER:
CAUSE: SEE LINE 101/102/104
CONSEQ:

CAUSE: REPLACE RESIN, INSPECT INTERNALS,
SANPLE RESIN, TEST PRV

CONSER: FOTENTIAL VCM EXPOSURE,
POTENTIAL SLIP/TRIP HAIARDS

CAUSE: REPLACE RESIN, SAMPLE RESIN,
INSPECT VESSEL

COMSED: DISRUPT BED, POTENTIM. BURN
HAZARD, LEAK MATER INTD VESSEL

Action Ites Request
Action Item Response

. s RN S ST T RS R SRR SSEETE =SSR

ALCT:

ALY

ACT:

VAB.0001089167
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Fage Mo. q
11/05/%0
Risk Criticality Equip ID C PMID

Code & Frequency Equipsent Description

— L R ) - alier ol g - et e ek Ep Sy W A R R — A e wll o wl - S e uke sl aply sl e

‘ (Vv-F  ION EX VESS 45-1013 PLID: | NEW MOD
ION EXCHANGE VESSEL

4 IV - A LINE 10371087109 PEID: 1 NEW MOD
45-1013 DISCHARGE LINE
4 IV -4  LINE 103/108/109 PeID: 1 NEW MDD

45-1013 DISCHARGE LINE

4 IV- A  LINM 103/100/10% PLID: 1 NEW MDD
45-1013 DISCHARGE LINE

4 IV - A LINE 103/108/10% PEID: 1 NEW NOO
45-1013 DISCHARGE LINE

‘ Iv-B  LINE 103/10B/109 PLID: 1| NEW WOD
45-1913 DISCHARGE L INE

4 [V - B LINE 103/108/109 PLID: | NEW HOD
43-1017 DISCHARGE LINE

4 IV - B LINE 105/110/104 PEID: 1 NEW MOD
PROCESS HZD THRU 45-1013

4 IV - A LINE 10571107104 PLID: 1 NEW NMOD
PROCESS H20 THRU 45-1013

VISTA CHENICAL COMPANY {5305 DECALCIFIED WATER SYSTEM)
HAIQF Study Data Report
{brouped by Rick Codes)

Caused By:
Deviation Description Consequences:

INCREASED PRESSURE CAUSE: SEE LINE 103/10B/10%

CONSEQ: DEADHEAD TREATRENT PUMP

ND FLOM CAUSE: SEE LINE 101/102/104 NO FLON,
106MV/10SHY OPEN

CONSEQ: BAD BATCH, LOST PRODUCTION,
POORER QUALITY PRODUCT

INCREASED TEMPERATURE CAUSE: SEE LINE 101/102/104

CONSER:

REDUCED FLOW CAUSE: (SEE NO FLOM), FILTER PLUGEED, MV

PARTIALLY CLOSED
CONSEQ: SLOW CHARBE
SAMPLING AT LINE 108 CAUSE: CHECK QUALITY

COMSEQ: POTENTIAL BURN, POTENTIAL
TRIP/SLIP HAZARD

INCREASED FLOM CAUSE: ION EX RESIN LOSS, 110MV OPEN,
109NV TD DRAIN OPEN

CONSEQ: StOW CHARBE, BACK UP INTO 6H20
TANX

REDUCED PRESSURE CAUSE: 109V OPEN, ION BED PLUGBED,
FILTER PLUBBED, PUMPS FAIL

CONSEQ@: SLOW CHARGE

REDUCED TEWPERATURE CAUSE: TRACING FAILURE, INSULATION
MISSING

CONSEQ: FREEIE UP LINE. INEFFECTIVE
BACKWASH, LINE RUPTURE

REVEKSE FLOW CAUSE: OPEN 105MV,LOSS MATER PRES.

CONSEQ: SLOW CHARBE OR ABORT BATCH

Action [tea Reguest
nction {tes Response

ACT: SRO QTF
DAN=?

ACT 'SR SANESNa I W PLRN, SO
K- YALVE

ACT:

ACT:

ACT: RECOMMEND INSTALL CHECK VALVE IN
LINE 110 AT PUNP, SRD OTP

JHE=)

ACT:

ACT: SRO WINTEKIZATION PROCEDURES

JHV=)

ACT: SEE LINE 101/102/104, CHECK VALYE
LINE 105, SRD OTP

JLM=)

VAB.0001089168




Page No. 2
11705/90
Risk Criticality Equip ID Felb

Code L freguency Equipaeat Description

R LT I IR AR R A I I R N T T SR I T IZ S I ISR EERIEE IR LIS I E SIS ST IR NS IR I s e ERE R NI oI EET TS S s

IV - A

Iv-B

Iv-B

Iv-¢

iV - B

iv -4

iV - A

iv - B

v - B

LINE 105/130/104 PLID: 1 NEW NOD
PROCESS H20 THRU 43-1013

LINE 105/110/104 P&ID: | NEN MDD
PROCESS N20 THRU 43-1013

LINE 10571107104 PRID: | NEN MOD
PROCESS H20 THRU 45-1013

LINE 105/110/104 PEID: 1 NEW NOD
PROCESS H20 THRU 45-1013

LINE 107 PEID: 1| NEN NOS
SOFT WATER MAKE UP

LINE 107 PLID: | NEW NOO
SOFT WATER MAKE P

LINE 107 PRib: | NEW HOD
SOFT NATER NAKE UP

LINE 107 PelD: | NEW N0
SOFT NATER MAKE UP

LINE 107 PRiD: | NEW HOD
SOFT MATER MAKE UP

VISTA CHEMICAL COMPANY (5305 DECALCIFIED MATER SYSTEM)

HALOF Study Data Report

{brouped by Risk Codes)

Deviation Description

INCREASED PRESSURE

NO FLOW

REDUCED FLOW

REDUCED PRESSURE

REDUCED TENPERATURE

REDUCED FLOM

REDUCED PRESSURE

N0 FLOW

INCREARSED PRESSURE

Caused By:
Conseguaaces:

CAUSE: MELL PRESSURE REB FAILURE, 105 NV
OPENINORN OF)

CONSEQ: FLUSH RESIN QUT,

CAUSE: ¥v CLOSED, VESSEL OR LINE
PLUGBED, LOSS OF N20 PRESS

CONSEQ: CAMT RIMSE,CANT USE SYSTEM

CAUSE: LIME BLOCKAGE, 10SMV PAR. CLOSED,
BED PLUGGED,

CONSEQ: IMPROPER BEC FLUSH, SWITCH PROD.

CAUSE: LDSS DF W20 PRESSURE,DRAIN VALVE
DPEN, WORN ORIFICE

CONSEG: IMFROPER BED FLUSH

CAUSE: TRACINE FAILURE, INSULATION
HISSING

CONSEQ: FROZEN LINE, METER BURST, LINE
BURST

CAUSE: ACTUATED OR MV PART. DPEN, METER
PROBLENS

CONSEQ: SLOW MAKE UP, DVERFLON TANK
CAUSE: SEE 103/108/109
CONSER:

CAUSE: MV CLOSED,METER FAILURE,ACT.
VALYE FAILURE,

CONSED: CANT MAKE UP ANY WATER, MAKE UP
BY ALT METHOD

CAUSE: BLOCKED ACT VALVE & 1070V OFEN

CONSER: POTENTIAL WETER FAILURE

Action [tes Reguest
Action Ites Response

B LI I I I s I I R T R S IR S ST N

ﬁgllllﬁlilﬁuwr
“:‘!!iﬁﬁw;

ALT:

ACl:

ACT:

ACT: SRO WIRTERIZATION PLAN

JHy=)

ACT:

ACT:

ACT: CHETK METER PRESSURE RATINGS,SRO
DTP

JLU=

VAB.000108916%9
h ,;?"’




Page No. b VISTA CHEMICAL CONMPANY (5105 DECALCIFIED WATER SYSTER)

11705790
HALOF Study Data Report

{brouped by Risk Codes)

Risk Criticalaty Equip 1D Fki1D Caused By: fction [tem Request
{cde L Frequency Equipaent Description Deviation Description [Consequences Rction Ites Response

N
»
g e R NS, BN SRt oE I S I NN I T T T I ST S NS SRS LI T A AT E LT ETE= 3+t A a4 4 A FE 1 4+ H 1 1 t1 312+t 3 44+ 24+ 11441 E3 34X AT 1 R S 42t

4 (V- A&  LINES [C1/102/104 PLID: 1 NEW HGD N0 FLOW CAUSE: CV NISALION,MV CLOSE,FILTER
45-1013 INLET LINE PLUG,LINE PLUG,LOSS HZD,PONER FAILYRE
CONSER: PROD LOSS, VLM MISCHARGE, BAD
BATCH
4 IV - A  LINES 101/102/104 PLID: | NEN MOD  INCREASED FLOM CAUSE: NV104 OPEN,FRVIO! OR 102 DPEN, 10K
| 45-1013 NLET LINE RESIN LOSS,

CONSER: SLON CHAKGE

¢ IV - A LINES 101/102/104 PRID: 1 MEN MOD  INCREASED TENPERATURE CAUSE: COLD H20 CONTROL FAIL, ACT: LAP

3-1013 INLET LINE
CONSEQ: REACTOR TEMP ALARM

4 IV - A LINES 101/102/104 PRID: | NEN WO  REDUCED PRESSURE CAUSE: MV106 OPEN, PRVIOf DR 102 DPEN, ACT:
45-1013 INLET LINE BV TO SEWER DPEN, PUMP FAILS

CONSEG: SEE ND FLOW

4 IV - A  LINES 101/102/104 PLID: | NEN NOD  MAINTENANCE CAUSE: VALVE FAILURE, FILTER PLUG, PS ALT: MAINTAIN SAFE WORK PRACTICES
15-1013 INLET LINE AND TG ACCESS
CONSEQ: LIFT/FALLING/SLIP POTENTIAL
HAZARD |
4 IV-B P 702 T0 LINE 110 PLiP: | NEW NOD KO FLOW CAUSE: #v CLOSED, PUMP FAILURE, LINE
REGENERATION HEADER BLOCKED, TANK ENPTY

CONSEQ: ND REGENERATION, SWITCH PRODUCTS

{ IV-B P 702 TO LINE 110 PRID: | NEW MOD  REVERSE FLOW CAUSE: CHECK VALVE FAIL & Mv OPEN
REGENERATION HEADER

CONSEQ: OVERFLON TANK, SLOW CHARGE T0

REACTOR
4 IV - B P 702 TO LINE 110 PEID: | NEW WOD  REDUCED FLOW CAUSE: ORAIN VALVE OFEN, PLUBBER RD, ACT:
REGENERATION HEADER BFCV FALL OPEN
CONSEQ: SLOW REGENERATION, MAINTENANCE
REQUIRED
4 IV-8 P 702 10 LINE 110 PLID: | NEN MDD  REDUCED PRESSURE CAUSE: ORAIN VALVE OPEN, PUMP FAIL, WORN  ACT:
REGENERATION HEADER RO

CONSEQ: SEE REDUCED FLOM VAB_OOOlOé917O




fage No. 7
11/05/90
Risk Criticality Equip ID PUID
Code & Frequency Equipstat Bescription Beviatioa Description
=EZ3 43+ 1+ + 14+ % 3 ilﬂ==#tllI=3==I==It=3==II===========:=== II‘IIIIII=I=3==I=====3===
4 IV-B P 702710 LINE 110 PRID: 1 NEW MOD  REBUCED TEMPERATURE
REGENERATION HEADER
4 IV-B  PT02 FOLINE 130  PAID: | NEN MOD  CORROSION
REGEMERATION HEADER
4 V-4 P-701 PEID: | NEN MOD  INCREASED PRESSURE
PUNP SUCTION AND DISCHRG
{ Iv-8 P-701 PRID: | NEN NOD  NO FLOW
PUNP SUCTION AND DISCHRS
| Iv-8 P-701 PEID: | NEW MOD  REDUCED FLOM

PUMP SUCTION AND DISCHRE

VISTA CHENICAL COMPANY (5305 DECALCIFIED WATER SYSTEM)

HAIOP Study Data Report

(Grouped by Risk {odes)

Caused By:
Consequences:

I I I I S I T PR SR S S I T s S ST T s s

CAUSE: SEE P-701 PUMP SUCTION AND
B15CHARBE

CONSER:

CAUSE: PODR FLUSH OF BRINE WATER
CONSEQ: LINE AND EQUIPMENT FAILURE
CAUSE: CLOSED v

CONSER: DEADHEAD PUMP

CAUSE: VALVE FAELURE, PUMP FAILURE, LINE
PLUBSAGE, LS FAILURE

CONSEQ: CANT REGENERATE, SMITCH PRODUCTS

CAUSE: MV THROTTLED, CHK VALVE FAILURE,
MORN PUNP,SUCTION VALVE CLOSED

CONSEQ: RUM PUMP DRY, DELAVED
REGENERAT I DN

Action Itea Request
Action Ites Respomse

22t e R 2 1343 233 I P LI S -

ACT:

ACT:

aCT:

VAB.0001089171
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fage No.
11705/%0

|

Risk Criticality Equip I

Code L frequency Equipment Description

—— g mE s e R IR T SR LS EEERCESTSIERIIZEE

t3 Risk Code

1§

2-K0-207
TANK EQ LINE

2-WD-207
TANK EQ LINE

2-R0-207
TENK EQ LINE

2-0D-207
TANK EC LINE

BRINE MKUP L CHE TKS

TARKS IN BOTH RODULES

BRINE HMKUP & CHE TKS
TANKS IN BOTH MODULES

BRIME MKUP & CHE TKS

TANEKS [N BOTH MODULES

BRINE MKUP & CHE TKS
TANKS IN BOTH MODDLES

BRINE MKUP & CNB TKS
TANKS IN BBTH RODULES

BRINE MKUP ¥ CHb TKS
TAMNS [N BETH MDODULES

BRINE NKUP L CHG TKS
TANKS IN BOTH MODULES

-4

PLID:

PLID:

PEID:

PLID:

PRID:

PL1b:

PLID:

PRID:;

P&ID:

FeiD:

PLID:

BRINE MKUP & CHE TKS PAID:

TANES [N BOTH MODULES

2 DLD mOD

2 BLD MOD

2 GLD MDD

2 DLD MDD

1 42

i & 2

142

1 &2

1 & 2

182

1 &2

1 &2

VISTA CHENICAL COMPANY (5305 DECALCIFIED MATER SYSTEM)

HAIDF Study Data Report

{brouped by Risk Codes)

REVERSE FLOW

INCREASED FLOM

INCREASED PRESSURE

INCREASED TEMPERATURE

NO FLOW

REVERSE FLOW

INCREASED FLDM

INCREASED PRESSURE

INCREASED TEMPERATURE

REDUCED FLOW

REDUCED PRESSURE

REDUCED TENPERATURE

Caused By:
{onsegquences:

CAUSE: NAP

COMNSED:

CAUSE: NAP

CONSEQ:

CAUSE: NAP

CONSEQ:

CAUSE: NAP

CONSEG:

CAUSE: NAP

CONSED:

CAUSE: MAP

CONSEQ:

[AUSE: NAP

CONSEQ:

CAUSE: NAP

CONSEQ:

CAUSE: NAP

CONSEQ:

CAUSE: NaAP

COHSED:

CAUSE: NAP

CONSEQ:

CAUSE: NAP

CONSER:

Nclion [tea Reguest
Action Itea Response

3+ ¢+t ++ 24 F 3t 423+ 4 314+

ALT:

ACT:

ACT;

ACT:

ACT:

ACT:

ACT:

ALY

ACT:

ALCT:

ACT:

el B e e s (e —————— 8 -

VAB.0001089172




Page No. 2 VISTA CHERICAL COMPANY (5305 DECALCIFIED WATER SYSTEM)

11795/90
HAIOP Study Data Report
{6rouped by Risk Codes)

Risk Criticality Equip ID PRiID Caused By: Action [tem Reguest

Code & Frequency Egquipment Description Deviation Description Consequences: Action I1tea Response

e e s e i e s - L T R i T Tt T L L L L T T mp—— S I YEES S RCERTIISIETCIIIZIsTTns=ss==oa:

- o e mhl A s g

- IDN EX VESS 45-1013 PRID: | NEW MOD INCREASED FLOM CAUSE: NAP ACT:
[ON EXCHANBE VESSEL
CONSEQ:
- LINE 10571107104 PLID: | REN MOD INCREASED TEWPERATURE CAUSE: ELEC TRALC HEATING ACT:

PROCESS W20 THRU 45-1013
CONSEQ: NAF

- LINE 105/110/104 PLID: | NEW MOD HAINTENANCE CAUSE: FLOW METER FAILURE/CALIBRATION ALT:
PROCESS H20 THRU 45-1013
CONSEQ: NAP
- LINE 105/180/7104 P&ID: | NEMW 80D CORROS 10N CAUSE: FAILURE TD FLUSH 105 ACT:
FPROCESS K2D THRU 45-1013
CONSER: NAP
- LIRE 107 PRID: 1 NEN MOD REVERSE FLON _ CAUSE: NAP ACT:
SOFT WATER MAKE tip
CONSER:
- LINE 107 PLID: 1 NEN NOB INCREASED FLOM CAUSE: NAP a&CT:
SOFT MATER MAXE UP
CONSED:
- LINE 107 PRID: 1 NEW MOD INCREASED TEMPERATURE CAUSE: NAP ACT:
SOFT NATER ®AKE uP
CONSED:
- LINES 10171027104 PEID: 1 NEW NOB REDUCED FLOW CAUSE: SEE ND FLOM ACT:
45-1013 INLET LINE
CONSEQ:
- P 702 TD LINE 110 PLiD: | NEW NOD INCREASED FLOM CAUSE: DRAIN VALVE DPEN BEFORE VESSEL ACT:
REGENERATION HEADER
CONSEQ: NAP
- P 702 TD LINE 110 FEID: 1 NEW NOD INCREASED TEMPERATURE CAUSE: NAP . ALT:
REGENERATION HEADER
CONSEQ:
- P-701 PeiD: | NEM MDD REVERSE FLOW CAUSE: CHECK VALVE FAILURE & PUNP OFF, ACT:
PURP SUCTION AND DISCHRE DRAIN VALVE OPEN

CONSEQ: NAP

- P-701 PUID: | NEN MOD  INCREASED FLOM CAUSE: NAP ACT: VAB.0001089173
PURF SUCTIOR AND DISCHRS |

CONSER: .
E

"y ) T T e . L - - —— -



Fage No, 3 VISTA CHEMICAL COMPAMY {5200 DECALCIFIED WATER SYSTEM)

11/05/90
HAIGP Study Data Report
{Grouped by Ris) Codes)
Risk Criticality Equip I PLID Caused By: Action [tee Regquest
Code L Frequency Equipaent Description Deviation Description Consequences: Action Ites Response
-t N R R TEY AR SR IE R R E R R T T L N S R TSI S I NN TR RN TN I eI NS LT A E RN T N IS NI R NN NgSTEEwm T mwmessow ========:‘.:=====================.:=========
- P-701 PRiD: | NEW NOD  INCREASED TEMPERATURE CAUSE: NAP alT:
PUNP SUCTION AND DISCHRG
CONSEQ:
- P-701 PRID: 1 NER HWOD  REDUCED PRESSURE CAUSE: NAP ACT:
PUMP SUCTION AND DISCHRE
CONSED:
- P-70! PEID: | NEW MOD  REDUCED TEMPERATURE CAUSE: SEE LINE 107 ALT:
PUMP SUCTION AND DISCHRG
CONSEQ:

VAB.0001089174
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3-8

SECTION 4.2 MITIGATION SHEETS
SUMMARY OF Page 1 : II-B
CRITICAL IDENTIFIED HAZARDS

wHr e oy i - .

‘-.-n-i-—u.-—.-u--.-.—-_p-.-pq- T e e —— R S . P ———— ——— S Sre—— T Al L | —

5305 DECALCIFIED WATER SYSTEM |

CRITICAL RANK: 2,UNDESIRABLE - SHOULD BE IMPROVED
3 = SEVERE CONSEQUENCE
i = PROBABLE OCCURRENCE

IDEVIATION:  REVERSED FLOW

| EQUIPMENT NUMBER: LINES 101/102/106

|

| EQUIPMENT DESCRIPTION: 45-1013 INLET LINE

J

|CAUSE:  BOTH WATER CHARGE PUMPS FAIL AND CHECK VALVE FAILS
1 WHILE CV-103B/MV(106) ARE OPEN

CONSEQUENCE:

VCM TO HOT WATER TANK, VCM RELEASE.

| SUGGESTED MITIGATION:

SRO LOW FLOW ON CHARGE WATER, SRO PUMP RUN INTERIOCKS.

RESOLUTION:

COMMENTS::

[ e —————— S ——— PR ATt i o e e g, S ——— - N s— ey e . T [t e w— | Y~

VAB.0001089177




= VISIA
From Wﬁ' — Calculation Sheet

(5 Vecar Hmop Aenon Stees Lier
Deu;nﬁod A‘-—DQ'Q
\QE.UEﬂ-SE Fwow  Lives lOl]ch'L’lOl, JCSM 1 ¢ m's{-alhig low Flow cilorms on
o Np Frow all Neator 0d4d i’-?»ét.:
Inereased Frow C;/vf&' /QS-///O//C!‘/ AO"ZO/ #o /DNW# Mc/‘;aj‘é'b FLodd).

Whee VENIFY tpens STHRT P

AN orwer Acnas srePs weng SRo OTF and wulf be Covered 1n openhs

77 \én u&.". :
D A7
Made By _ _ — JobNo. ____ _ _ -
Date _ = Title
Page _ - —of - — VAB.0001089178
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Mo T o LA L DAk R OTY oA T G oM ok ok T ~ "

smgs bpdy BEES FBNA Jhay BE=: BEAs §ER digp v rimd 2am - bols FEha BWERC BEes FREE S s Sl s s S - AR BPE G e - e grwm s SRR s ZEEe jipr. dema g - FRr= giir- sinr- PR SRy g RS . by - sm- - S G s okl s pl e AFE FERE Bk wat - WY R e SRS B R ey - B Bt Iy BT ey SRk g fwy = EER Afers o ggay - Belah o e

Dow Chomnioal WoS.af., x Midland, L 434874 Cmargency Fhoneg: S99 7-A4585-24400

T C Tt LDas s L3046 | Frage s
Hroduaot MNams s DOWEX (R MB0-1, 20-90 MESH, NA CATION EXCHANGE HESIN

Eftective: Date: Q&/TEAAP0 Date Frimted: QY/705/790 MDD 001454

1 . ENGREDIENTS: (2 w/7w, antlsss otharwise notoad)?

Dultonated copaolymer of etyvrene and
divinvyibenzens n the sodium Form LCADE OHYO19 -2 -9 Giy— {7
Ligter CALR QO 732-18-5

This document 13 preparasd parsuant to the Q03SHA Hazaro
Lommunitcation Standarag (29 CFR 1910.12000 . Iin addition, other
subDstances nat "'Hazardous' pa2r this 0SHA Standard may bo Listad,
Where proprietary 1agredient shows, the identity may be made
avallaola as providad in this standard.

< FEY s TEAl DATA:

UL LNG FEPENT NOt sppilicable

Var FREESS: Mot a2pplicabies

VAF DENSTTY : Mot applicabla2

S . LN W& TR Insclubhle

oL GRAVITY ! Density S3 Lh/Tt3

AFFEARRANCE : l.ight vellow to amber colid (beads).
UDUR NOT applicable

A FLIRE aND EXFLUOETON HAaZaRD DaTa:

Fl.AaosH FOINT Not applic.
METHOD UiSE D Mot appPpbic,

LLatmARLE LLIMITS
1L Mzt o ApPRlic.
1 MOt o apel .

EXTINGUISHING MEDIA: RDry chemical.

FlRE K EXFLUOSTION HAZARDS Froduct 15 not combustible

it il motsture 19 removed, then resin starte 0 burn
i Thame at 2300, AUTOIgnEtion occurs above SO0,
Naphthaleneg, benzaldehvydes., phenal, carbpon dioxide, water,
UL TUT Dxid2s, arganic sulfonates are possible fire combust | on
Proaucts.

FLRE-FIGHTING EQUIFMERNT Wear positive pressure self-contained
Draathing apparatuys.

(Lomntivmned ovn Fage 2)

(H Indicatms a Trademark of The Dow Chemical O DME any

¥ con Uperativg Unit OFf The Dow Cheamical Company

VAB.0001039179




e T ERIAL G oA F E T Y DA T A 5 HOE BT

Dow LUnemical W.5.0Q., % Miratand, MI 484674 Emergency Hhone: S17-4345~-4400

Froduct LUode:r 23084 - Fage: F
Hroduct Names: DOWEX (R) MSC~-1, 20-%0 MESH, N& CATION EXCHANGE RESIN

ELttaoctive Date: Q&7 113/790 Pate Frinted: Q9/05/90 MSD: 201158

2 I REALTIVITY DATA:

STEBLILITY - CLONDITIONS T aviolDb) =tabie under normal handgil rag
and storage conditions. D2e incompatibility statement.

INCOMHEATIRILLTY (SFECIFIC MATERIALS TO aAavOoiDbd) Warning:
Xxtdizing agents 3uch a4 nitric aciad attack organic 1 on
eXCchange resinsg under certain conditions and could result i a
sLightly dagraded rasin up t0 an 2xplosive reaction. Sgeforae
Using <trong oxidizing agents, consult sources Kknowledgeable in
nandl 1ng such material s,

HALARDOUS LECOMPUSTITION FRODLICTS SEe pOossible combuston
Froduaots o on o section A,

HAaLAaRDOUS FOLYHMERTZATION WiLL not oocur.
5 LAY LRUNPMBENTAL GebD DISFOSAL INFUORMATION:

ALTLON T TAKE FOR SFILLYS/ZLEAKYS Sweep up. Caution: ™mMay be
SLippbdry.

RDISFOSAL METHOD Bury resin in Licensed Landfill or burn in
approved incingrator according to Llocal, state, and federal
requlations. For resin contaminated with hazardous material,
dispose 0 mixture as hazardous material according to Lasal
state, and fTederal reqguiaticons.,

%3 A i TH HAZARD DATA:
o May casuse slight transient (temporary) eve irritation.
20lid or dust may Cause irritation or corngal injury dug to
mechiranicat action.

SKIN DONTALT tasentially nonirvitating to skin.

HEI ARSORFTIONM: Sk abhso rption 14 untikal v o odue Tt mhiveical
Fropertias.

LML ESTLIOM: Hivigle dose oral tozxicity is pelisved to be Low., MO
hazards anticipated from Iingestion incidental o industrial
EXROSUTE .

continusad on Fage 39

(R) Ividicates a Trademark of The Dow Ulhemical Company

¥ Oparating Unit OFf The Dow Chemical Dompany

VAB.0001089130




MA T E R T AL O SAFETY DaTa SHEET

W BAEem VMR SAp e we R S HRE SRS B Thpm FARE A hlp skl O SR NS E TRRE AR g B kbl s R il AHEA R r P iR plapy amhd pepd argd rddE AT MRS A-EY FAEEE sl S Y GRS el d iR vepm PrlY MRS LR el T vl AR AR Aapd SR W =nil phdl A b =Rl el md PR Y PR ekl casd BT o HER A el ey rabl s v I efd EwEg e ey [ ¥,

RDow iChemical WU, f.% Midland, Ml A&7 4 Lmergoncy Fhonrne: S 78-&i8-2400

e e L
CrOoauet Lok 30585 - W B R

Froduct Mame: DOWEX (R)Y MSC-1 ., Z20-%0 MESH, Mo CATION EXCHANGE BESTN

{ad

Tt trvn Data: O/KA18/90 Date FHrinted: 09705/790 MSGD: 00318
& MieAalLTH HaZAaRD DAaTa: (CONTIMUED?

LEHALAT TON: Vapors are unlikely duse to physical propertias,
SYSTEMIC & ODITHER EFFECTS: Mo zpecitic data avallable, however,
rapaated @xposuaras ar2 Mot antioipated o cause any signi ficrant
advercse atfTects.
F SIRST ALD:
o R lrvigate immpediately with water for at Least S minutes.,

S 1IN MO adverse etftracts anticipatad Oy this route of sxposurs,

INGESTION: Mo adverse effects anticipated by this raute of
FAPOSUTE Incrdental to propsar incdustrial handl ing.

LNEGLASTION MO adverse etfecte antrcipated by this route o
M X PSS e,

. FMIANDIL ING FRECAUTIONS
EXFUOSURE GUIDELLINE(S) - Nons2 aszstabplished.
VEMTLILATION: rOOd goneral ventilation should be sutftficient.,

PESHIRAGTORY HRNDTECTION: MO rasprratory protection shoutad Do
Ve de .

SEIN O FROTECTION: NOo precautions other than clean body-cover I 179
CSLothing should e nneded,

LEYE FROTECTION: Uese catety alascees,
. LAPRDDITTILIONAL INFORMATION:
SHEULAL PRECADTIONS TO BE TaREMN (N FANDLING aND STORALE
FrAactiod roasonanle cars o and caution. Matal 222quiepment showl d

be Compatibie witn feed, rTegenerant, 180 TOTM, and etfluent
D that orocaass.

(Lovtivued on Page @)
(Y Incdicates a Trademark of The Dow Chamical Lompany

* A Uperativg Unit OF The Dow Chemical Compeany

VAB.00010891381




MmAa T ERIAL SAFYETY DAY A S HEET »
Dow Uhamical .5, A, Mircland, ML 43474 Emergency Fhone: 9976344400

FrToaduct Lode s 230488 Hage: 4
Froduyot MNam=a: DODWEX (R MS50C-1, 20-90 MESH, NA CATION EXCHANGE HESIN

Effeotive Date: Q&47183°90 Rate HFrinted: QP705%/90 M=l 01158

V. ARODLTLUNAL INFORMATION: CSUONTINUED?

Twmléa LUONSTIOERATTIONS
bvary differsant salt or 1onic Torm of an ion-2xchangs rosin
s 3 Separate Chemical. LT &voou ueEe an ion-exchange 1e4iv
Tar (on-axchang: purposes and ithen remove the bv-produact restn
from its vessel or contaiver prioar to recovery of the oriainal
Or anathear fTore of the resin or of another chemical ., the
Y-RrrToduoct resinv o nust be Listed on the T5CA Inventory (unless
AT S2XEmMPTiOoNn 15 apeplicania). Lt 15 the ragponsibility of the
customer to ensure that such 1sotated, recyvecled byv-product
Fa4lns are 1 compliancs with 1T5CH. Fatlure t0 comply ocould
result n substantial civil or criminagl penalties bheing assecsed
by the Environmantal Froftection Hasncy.

MobDis STatTiuUs: Hevised section % and reqgehoet.

ClL,ovitrnusad on Fage B)
(R} Inddrcates a Trademard of The Dow Cheomical O P any

¥ A eerating Unit OF Yhe Dow CUhemical Lompany

VAB.00010389132




nA T ER DAL 58 F E T Y DA T & S HEE v »

4 rvAf +EE ~AFE wrind raps YRR mvmw RS Pl rmlal Ak babeel R =W E i R e STEE ARl pdeha MR E afd wHEEF + IfF AP ey ey S FRERFE ERE e SARE Ml el e ik wldiE =P A SEEY JSEE TEE dARd FeEd A bk wd aifd AR amy SRS wminke PR Sl Smil Sl AR ==k 4 P " AR ey T SR el A Sl vkl wnd  Sempey [ T—.

ROw Shemioal sl MirdlLand, Ml 4QuE&aE g L r Qency Fhone: S 7-6385-4400

Froaduyot ndes s 3064 agm: 5

Froduct HMame: DOWEX (R) MEC~1, 20-20 MESH, NA CATIOM EXCHANGE RESIN

T Tmotive Dato: O8 7158790 Data Frinted: Q205720 MSD: 00414153

MEGLULLATORY SNFORMATIUN: LHOT meant 190 be atl-~1inclus | ve-—seplected
regulations raprasentead. )

NIT L OE fhe information herein 16 precsented in good faith and

pal iaved U3 D2 accurate as of the effective data shown abovs.,
Howaver , no warranty, express or implied, s given. Regulatory
raquiramsnts are subject to changs and may differ from ong

Location 1o another; 1t is the buver's responsibility to  ensure
that 1ts activities comgly with federal, state or provincial

ans local ltaws., The followina specitic information i made for

the purponse of Ccomplying with numearous federal, state or provincial ;
and Local Laws and regulations. See MYD Shest for healthn and

sataty mtforaation.

.5 REGUL AT ITONS

SARG HaZakD UATEGURY : This product hae been reviewed according to the
LA "Hazard Categorias® promulgated under Sections 349 and 312 of the
Dupertund Amendmnent and Reauthorization Act of 1986 (SARA TitLe (I1) and
s considered, undsr applicabls definitions, To meet ths following
Cateqgor &s .

Not to nave met any hazard category

aMap AN REGULAT TN

4 s d sadd e B g
Y il e

L T Y
LE. L BECIEY T ] atl w -

- 4 mul Ak apig e S EF REpE WS L L] L ]
= my Rk - - L] -

LE
Segpm FEEd SrPd W dw dcddh SAgpS A% w cBd dvhE il NS IS maad rrRd

The Workplace Hazardous Materiale Informat i oom Svetem (WoH.MLL.50)
LiassiTication for this produact i

AGEY NI fAla gary A - SE Sk wEST BEE P wils B SRk PR = s Ay s a Rl r FEmy R bR EBREE SR e

The fTrangsportation of Dangsrous Goods act (7T.0.6.0.) classification for
thies product is5:

(ontinued on Hage &2

(MR Indicates g Trademark of Thie Dow Chemical Do Mz A

oAn Uperating Unit OFf The Dow Choemnical Company

VAB.0001089183
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'RE R e PR S MRS el el R ramE vl ud D mwme YAAR Sl a Ll L BEE R T B red ¥ =iF amgpr "rEE

oo amaX Mralaevd, M1 4E&E7Y

"R rEbF FeEel Akl (MR mERE STl B RRE R AR A R e segdm Fpm vend RS bl Yl sead TARE ARME Wi AR g ‘

1 53464400

el iy SaE ekl el mepa [ ] -l

Row Chemical Loeraency Phone:

S35 E

DOWE. X

HFagme: b
HRES TN

Lol
tMame

A W RN L)

M r eyt (R 2030 MESH, NO CATION EXCHANGE

MEC-1

ETtaoctive Date: Q4718790 Date Frinted: 9?/7085/90 Msh: 001188

REGLULATORY INFORMATION: (CONTINUED)

NOT raguiated

(R Indicates g
Tha Information

Trademark
e rain Is

ot The Dow LChemical Company

x VS

In Good Fajth,

Made .

imsu it The Dow

But NOo Warranty,

Loxfprreas (Or
For Further

s R )

Mpersting

Llwmplied, Iu
Information.

it OF The

DY ¢

hemical

Lhemical

LampPany

LM & vy
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THE RUW CHEMICAL COMPAMY WUALLTY ASSURANCE OFFICE n
DAl SFECIFICATION

Lt PRIMTED: O SR 59 Akl s O
FRUODLDC Y - 230646 wrFECTIVE: 13 NOV 78 SUPERSEDES: 08 AulL 77

MAaME - DOWEX (R)Y MEC-1, 2050 MESH, Na CaTION EXCHANGE RESINM

DESC: STRONG aCID CATION EXCHANGE RESIN IN THE S0DIUM FORM

LIV T/ZLIND =TDS: FDA

o s e s st b s s e s s o s s s e f BT LS RS M N T G o e v o e ot e e i st s s s e e o emt e s s 1o s e e e e e 1o

LTEM LAMIT UNOT ME THOD

apE S o vpk Y mm Jm ARE =~ ol el s sxdd wvEn FRER Sl B AT bh bl swmpd Y v R wi R P ERE SRS ek Ry SSRE ol Feld Remd vraill semaE RS fwly wlld arER R SERE RS AR semk D RE FREE Gl AR MRS etk e Sumpl el iy P bl el B R s kBl il RS vhml R a e WS Seleh Aol Selk el wsdl YRR B R R Eehleg o aE

Wk T woLUmMeE CatAaCETY, MIM 1.7 ME ML DOWEX RESIN MD.
1

WAERTER RETENTION CAFACTITY 4G4 o DOWEX HESIN MD.
A

SHEHERLICTITY, MEN P % DOWEX RESIN MD.
&

SUREEN ANAL ON NUO. 14, 3 . /e DOWEX RESIN MD.
MAX . -

SCREEN ANAL THRU NO. 40, p DOWEX SESIN MD.
MAX . e

L
"™

LULOR THRW, AFHA, &5 =0 POWEX RESIHN MO.
FALaGED, MAX. - K

READ FREUCAUTLONARY INFORMATION AND MATERIAL SAFETY SHEETS.
i FROQUCT T SHIFFED IN COMPLIANCE WITH AFPPLICAELE LAWS AND
CEGULATIUNS REGARDING CLASSIFICATION, FACKAGING, SHIFFING AND LARELING .

L INDLLATES & TRADEMARK UF THE DOW CHEMLICAL COMFAaNY LAST FAGL
. i l A ] 21 PAk VAB.0001089185




THE DOW CHEMICAL COMFPAMY QUALITY asSURANCE OFF (CE "
SALES SFPECIFICATION

REatk FRINTED: 03 SEF ¥R Rl 01
FRODLULCT . 230466 LFFECTIVE: 13 NOV 73 SUFERSEDES: 08 AuG 77

MAam o DOWEX (F) MSC-1, 20-50 mMESH, N6 CAaTION EXCHANGE =ESIN

Vsl STROMLG ACTD CATIUN EXCHANGE RESIN IN THE S0O0DIUM FUORM

LUVT/ZIND STDG: FDA

Prer by BNy Bewr S Al AT MEBE BEEE SGn Min v GdE- SEme AUEs Sdme wlE PUSE AERE PURT LR BT Sdie v G0 SR Gbe B Beme --I;:E:(QL.‘ :[ F{ 'E:HEN‘[.S--— i BEN BES PEAT HrE SRS AR FARF Flrw SRR SR Gime REe e B ¢ TS MEA B R e M G SO DU GRS SREE gie gem

LTEM L.AMIT LUINTT ME THOD

iy wrulg sEpuE EEEg Y AT - AEE ekl ekl EEpE SERE miaiek Gl pniek SER AR RS aREE ol S el Bkl s dab b Sy R SR e el I SRR Sk il Ak ammk e euaE e gl RS Eembg mdih demiel peit SEER Pl SRR Pl S SR S SN APl b SNl jegalnk M Bl B B delefol NN e g i Sl bk Sehky cmm oy mbgel wReE el kol S e

Wkl i UmME CakFAaCITY . MIN 1.7 ME WML DOWEX RESIN MD.
1

WATER RETENTION CAFACITY 34~50 4 DOWEX RESIMN MD.
4

SEHERICETY , MIN P p s DOWEX RESIN MD.
&

SCREEN ANAL UON NiJ. 146, 3 4 DOWEX RESIN MD.
MAaxX. "

S

SCREEN ANAL THRU NO. 40, 5 DOWEX RESIHN HD.
MAX . 5
COLUR THROW, AFHA, A% 50 DOWEX RESIN HD.
FACKAGED, HAX. . ?

RitAD FRECAUTIONARY INFORMATION AND MATERIAL SAFETY SHEETS.
THLS PRODUCT IS SHIFFED IN COMPLIANCE WITH aAFFLICARLE LAWS AND
REGULATIONS REGARDING CLASSIFICATION, FACKAGING, SHIFFPING AND LABELING.

(R INDICASTES A TRADEMARK U THE HOW CHEMICAL CUOMFANY LALT FAGE
VAB.00010389136



