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Clean Air Act Amendment
Senate Version

1.Chemical Safety Investigation Board
2.EPA Establish Requirements
3.Mandatory Hazard Assessments
4.Duty to Operate a Safe Facility
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Clean Air Act Amendment
Senate Version

1.Chemical Safety Investigation Board

-An independent agency with its own staff
-Three appointed members

-Powers to investigate serious accidents
-Conduct studies for potential hazards

-Make recommendations to EPA Administrator
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Clean Air Act Amendment
Senate Version

2.EPA Establish Prevention Requirements
-Applicable to Handlers of AHMs

-Could include all elements of RMPs in practice
«New Jersey
-California
-Delaware-

-Not preempt state requirements

-Potential elements
-Procedures
- «Training
- Maintenance
-Emergency Planning
- Prevention systems
-Record Keeping

- Board recommendations trigger specific components
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Clean Air Act Amendment
Senate Version

3.Mandatory Hazard Assessments
-List of hazardous chemicals requiring an assessment
-Issue hazard assessment guidelines
-Completion deadline for hazard assessments
-Review hazard assessments every two years
-Hazard assessment results in written report
-Hazardous chemicals list must total 50
-Hazardous chemicals list may be expanded
- EPA consider hazardous chemicals from

-SARA Sec 302

-New Jersey TCPA

-European community list
-Specific reference to

-AIChE - Guideline for Hazard Evaluation
-New Jersey - TCPA
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Clean Air Act Amendment
Senate Version

4.Duty to Operate a Safe Facility
-Must take reasonable mitigation steps
-Applies to Extremely Hazardous Substances
-Broad powers to remove imminent dangers
-Increase EPA response capability

-Fixes prime legal responsibility on plant operators
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OSHA
Process Haza;ds Management
or
Highly Hazardous Chemicals

1-Process safety information
2-Process hazard analysis
3-Operating procedures
4-Training

5-Contractors

6-Pre-startup safety review
7-Mechanical integrity

8-Hot work permits
9-Management of change
10-Incident investigations

11-Emergency response
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Process Haza;ds Management
or
Highly Hazardous Chemicals

1-Process safety information
Develop, maintain, and communicate certain process information

2-Process hazard analysis
Perform a process hazard analysis.

3-Operating procedures
Develop and implement written operating procedures.

4-Training
Implement an effective training program.

5-Contractors
Inform contractors of known potential hazards.

6-Pre-startup safety review
Perform a pre-startup review.

7-Mechanical integrity
Establish a program to assure mechanical integrity.

8-Hot work permits
Issue a permit for hot work operations.

9-Management of change
Establish and implement a written procedure to manage change

10-Incident investigations
Implement an incident investigation program.

11-Emergency response
Develop and implement an emergency response plan.



ABDO00306223

HAZARDS IDENTIFICATION
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PROCESS SAFETY MANAGEMENT

TABLE 2 (Ref. 19)
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PROCESS SAFETY MANAGEMENT

FIGURE 6 (Ref. 2)
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HAZOP PREPLANNING ISSUES

Preplanning issues addressed in a recent
refinery unit HAZOP performed by
Stone and Webster include:

o Verification of as-built conditions of P&IDs
e Line segment boundaries set - markup of P&IDs
o List of support documents compiled:

e P&IDs - this is the base study document

e PFDs

e Process description
¢ Operating manuals/procedures

¢ Processing materials information
e Equipment and material specifications

e Tentative schedules of time per P&ID
are set

e PCHAZOP computer program set up
o List of standard abbreviations and
acronyms compiled
e Criticality rankings devised
 HAZOP training given to all team members (1 day)

e Arrange for system/process briefings for
team before work begins

llllllllll
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HAZOP STUDY LOGISTICS
Logistical development of a recent refinary
unit HAZOP performed by Stone & Webster
included:

e Preplanning issues were addressed the
prior week

e The team included 3 core team members and
4 part-time members .

e The study included 16 moderately busy P&IDs

e The study took 3 1/2 weeks

* The team met 4 hours/day in morning review
sessions and spent 2 hours/day in individual
effort for reviews, followups, and field checks

e Dedicated space was required due to the large
amount of documents

* The study resulted in 170 data sheets

e The team recorder used a PC to record, sort
and retrieve data on PCHAZOP

e The plant operator was the key contributing
member of the team

e Key operating procedures were reviewed

relative to the P&ID’s and safe engineering
practices

IIIIIIIIIII
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EXAMPLE PROBLEMS
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HAZOP NO. }
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HAZOP AGENDA WITH EXAMPLES

A typical HAZOP agenda is presented
below, with expanded explanations and
examples following:

1. Introduce team members

2. HAZOP Methodology

3. AHM (EHS) Properties

4. |dentify Hazards

5. Purpose or goal of HAZOP
6. Scope the HAZOP

7. Establish Criticality and Frequency Codes
8. Define Dispersion Models
9. Process Description

10. PCHAZOP Online *
11. Plant Walk Through

12. HAZOP Team Meetings
13. Interim Report

14. HAZOP Report

* PCHAZOP is a proprietary program

..........
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Risk Matrix
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SCREEN | OF 8
I HAZARD AND QPSRABILITY STUDY ACTION REPORT i

CONPANY: MOJAVE ANTTIFREEIE ORPORATION
STUDY TITLE: ETHYLEME GLVCOL PRODUCTION J0B NO.: 3428

PLID NO.: 18426-A REV.: 8¢  DATE: 84/91/39
EQUIPMENT / PROCEDURE [D:-LINE SEGMENT |

PREPARED 8Y: ACL
DESCRIPTION: PUMP SUCTION LINE PREP. QATE : 96/@2/9¢

OPERATING DEVIATION : MO FLOW CRITICALITY: 4 ASSIGNED:

CAUSE
CONSEQ.
ACTION
RESPONSE:

PUMP TRIP OR MOV SHUT OR LOW LEVEL [N TANK TX-{
L0SS OF PRODUCTION, OPERATING PROBLEM V-4

= se we

OPERATING OEVIATION: REVERSE FLOM CRITICALITY: ! ASSIGNED:

CAUSE : PUMP TRIP % PIC FAILS & HS XQT CLOSED

CONSED. : MATER IN TANK, AUTO-QECOMP RIN, CATASTROPHIC TANX FAELURE {-8
ACTION
RESPONSE:
OPERATING DEVIATION: INCREASED FLOM CRITICALITY: ASSIGNED:
CAUSE : NOT A PROBLEM (NAP)
CONSEQ.
ACTION
REIPONSE:
OPERATING DEVIATION: REDUCED FLOW CRITICALITY: 4 ASSIGNED:
CAUSE : PARTIAL VALVE CLOSURE
CONSED. : REDUCED PRODUCTIOM. NOT A HAZARD Iv-8
ACTION :
RESPONSE:
QPERATING DEVIATION: AS BELL AS CRITICALITY: ASSIGNED;
CAUSE : WATER DACKFLOW. SAME AS REVERSE FLOW.
CONSEQ.
ACTION : t
RESPONSE:

APPEND |<9:)IPC!IA10? |R0c: 172 | lNuCaps

Figure 8
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i HAZARD AND QPERABILLTY 5TUDY ACTION RESORT |

COMPANY: MOJAVE ANTIFREEZE CORPOSATION
STUDY TITLE: ETHYLENE GLYCOL PRODUCTION JOB NO.: (3426

PRID NO.: 18426-A REV.: 984  DATE: 84/01/89

EOUIPNENT / PROCEDURE I0: PUMP ! A/B
PREPARED 3Y: MCL
" QESCRIPTION: ETHYLENE OXIOE FESD PUNPS PREP. DATE : 36/Q2/89

| GPERATING DEVIATION : N0 FLOW RITOALIT: 1 asSIgNED: |
CAUSE  : DISCHARSE MOV CLOSED |
CONSEQ. : PURP DEADHEAD, MEAT 10 AUTO-DECONP, CATASTROPHIC PUNP FAILURE  I-C |
ACTION :
RESPONSE: !
GPERATING DEVIATION: REVERSE FLOV CRITICALITY: ! ASSIGNED: |

CAUSE : PUMP TRIP & CXVLV FAILS % PIC FAILS & HS NQT CLOSED

CONSEQ. : WATER [N TANKX, AUTO-DECOMP RIN, CATASTROPHIC TAMK FAILURE '
ACTION

RESPONSE:

OPERATING DEVIATION: INCREASED TEMPERATURE CRITICALITY: | ASSIGNED:

CAUSE  : EITERMAL MEAT SQURCE, SUNOHINE QN OFFLINE PURP?

CONSEQ. : HEAT TO AUTO-DECOMP TEMP, CATASTROPHIC PLUMP FAILURE I-¢
ACTION : VERIFY 1)STANOBY [SOLATION PROCEDURE, 2)0ECOMP INITIATION TEMP
RESPONSE:

(OPERATING DEVIATION: REDUCED FLOW RITICALITY: ASSIGNED: DI

CAUSE  : SUCTION MOV PINCHED

CONSER. : CAVITATION, POSSIBLE AUTQ-DECOMP RIN, CATASTROPHIC PUNP FAILURE
ACTION : VERIFY AUTO-DECOMP PHASE ENVELOPE

RESPONSE:

OPERATING DEVIATION: REDUCED PRESSURE CRITICALITY: ASSIGNED: DIZ

CAUSE : LOW LEVEL TANK 1 OR SUCTION MOV PINCHED
CONSEQ. : SEE REDUCED FLONW

ACTION

RESPONSE:

GPERATING DEVIATION: MAINTEXANCE CRITICALITY: 2 ASSIGNED:

CAUSE : INPROPER MAINTEMANCE PREPARATION & IMPROPER PROTECTIVE GEAR
CONSEQ. : RESIDUAL €O IN PUNP CASE, CATASTROPHIC TOIIC EIPOSURE -0
ACTION

RESPONSE:

Figure ¢
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PIGURE 8.
EO SBAMPLE PROBLEM

MOJAVE ANTIPREEZE CORPORATION
ETHYLENE GLYCOL PLANT
APRIL 1, 1989

CRITICAL RANK: 1, Critical must be
I-B, I=death

¥

HAZOP?
SUMMARY OF CRITICAL
IDENTIFIED HAZARDS

improved

B=0Occurs between 1 and 10 yrs

DEVIATION: Reverse Plow

EQUIPMENT NUMBER: Line Segment 1

. EQUIPMENT DESCRIPTION: Pump (P1 A/B) Suction Line

CAUSE: Pump trips and PIC valve fails to shut
(provide tight shutoff) and board
mounted HS fails to shut (provide tight

shutoff)

CONSEQUENCE: More than 5 gallons of water backflows
into storage tank, initiating
autodecomposition reaction, causing
catastrophic tank failure.

S8UGGESTED MITIGATION: 1. Add primary sensor to close board
mounted HS valve on low pressure.
2. Verify all backflow prevention
devices are tight shutoff type.
3. Ad44d primary sensor to shut FRC valve

on low flow.

4. Consider complete review of backflow
instrumentation to determine best method
for backflow prevention.

S. Perforz hazard analysis to determine
if final mitigation steps reduce
frequency to an acceptable level.

RESOLUTION: All suggested mitigation actions were
(To be added done including interconnecting the
in follow up) primary sensors to provide redundant

backflow protection.
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HAZOP EVALUATION

The "HAZOP Report Evaluation Criteria™ has
been developed to assure there is documented

evidence that the key elements have been
followed in conductiong a HAZOP study. The
criteria ia as follows:

1. Key members present
Documentation available

Proper form used

Thorough questioning

Open participation
Preliminary hazard identification
Criticality evaluation
Documentation used
Procedures addressed

10 Ahm MSDS addressed

11. Spill size quantified/evaluated
12. Instrumentation addressed
13. Documentation up-to-date
14. Thorough cause investigation

15. Define purpose/scope

©CONDOAON

@ ‘' Can be evaluated only from actual observation
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FINAL HAZOP REPORT

» Define Purpose and Scope:

The HAZOP Report should include a statement
as to the purpose and the scope of the
HAZOP study.

o Key Members Present:
The HAZOP Report should include a list of
participants in the team meetings, their
qualifications, and the attendance roster.

e Documentation available:
The HAZOP report should list the

documentation which was the basis for the
team review. The list should also include
reference documentation available outside
of the team meeting required to support
the study.
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FINAL HAZOP REPORT (CONTINUED)

e Proper Form Used:
THe HAZOP tam data should be recorded on
standardized forms containing the key
question and answer elements of the HAZOP;

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

* Thorough Questioning:
All segments of the HAZOP forms should be
filled out to indicate the HAZOP team

executed a thorough study of the system
under investigation.

¢ Open Participation:

Although open participation is desirable,
this can only be evaluated by actual

observation of the HAZOP team in action.
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FINAL HAZOP REPORT (CONTINUED)

e Preliminary Hazard ldentification:
The HAZOP report should include the
preliminary list of hazards identified at

the onset of the HAZOP study.

e Criticality Evaluation:
The HAZOP report should include the basis

for the screening matrix that was used
during the HAZOP study.

e Documentation Used:
Although thiscan only be evaluated by actual

observation of the HAZOP team in action, the

assimilated documentation should be used
in this study.

e Procedures Addressed:
The HAZOP report should include a list of
the procedures reviewed including their

revision number and date.
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FINAL HAZOP REPORT (CONTINUED)

e AHM MSDS Addressed:
The HAZOP Report shoul include a list
of the acutely hazardous materials (AHMs)
and their hazardous properties and a

statement that these were included within
the scope of the HAZOP study.

e Spill Size Quantified/Evaluated:

The HAZOP report should include a list of
any spill size quantification and consequence
evaluation that was prepared for use as

a basis for criticality ranking during

the study.

¢ Instrumentation Addressed:
The HAZOP report should include ample
references to the examination of the effects
of instrumentation to establish criticality
rankings and probability rankings of

identified hazards.
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FINAL HAZOP REPORT (CONTINUED)

e Documentation Up-to-Date:

The HAZOP Report should include a list
of revision numbers and issue dates of

the actual documents used as the HAZOP
study basis.

e Thorough Cause Investigation:

For critically identified hazards, the
HAZOP study, and hence the report, should
include a multiple cause investigation for

use in mitigation efforts.

¢ Additional Items:
The HAZOP Report should have a list of
abbreviations and acronyms added for
clarification.
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HAZOP NO. 2
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