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California Accidental Release Prevention (CalARP) Training
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Polls and Quizzes

Poll/Quiz question

Website to submit answer

Multiple choice answers
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PollEv.com/rescompliance
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Polls and Quizzes
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CalARP

Why are there so many process safety requirements?

RMP PSM HMBP HazWaste

Hazwoper
Emergency 
Action Plan

Respiratory 
Protection

Confined 
Space

PHA SOP Hazcom GHS NFPA 704

SPCC APSA CUPA EPA
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Oppau, Germany (1921)

• 4,500 tons of Ammonium 
Sulfate/Ammonium Nitrate 
mixture exploded

• 500-600 people killed
• 2,000 people injured
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Bhopal, India (1984)

• Pesticide plant released 42 
tons of methyl isocyanate

• 2,259 people died immediately
• 8,000 people died within two 

weeks
• Total death toll approx. 15,000
• More than 500,000 people 

exposed
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Bhopal, India (1984)



Providing Solutions. Simplifying Regulation.

Pasadena, TX (1989)

Phillips Petroleum Company
• 23 Deaths
• 132 Injuries
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Cincinnati, OH (1990)

BASF
• 2 Deaths
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Sherlington, LA (1991)

IMC Fertilizer
• 8 Deaths
• 128 Injuries



Providing Solutions. Simplifying Regulation.

Texas City, TX (2005)

BP Refinery
• 15 Deaths
• 170 Injuries
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North Carolina (2009)
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BP Oil Spill (2010)
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San Francisco (2012)
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Sanger Winery (2012)
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West Texas, TX (2013)

BP Refinery

• 15 Deaths

• 160 Injuries

• 150 Buildings damaged or 
destroyed
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Executive Order 2013



Providing Solutions. Simplifying Regulation.

Flint, MI (2014-2016)
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Theodore, AL (2010)
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Safety 

Accident

Public 
Concern

New or 
Increased 
Regulation



Providing Solutions. Simplifying Regulation.

Overview of RMP, PSM, and CalARP

• RMP: Risk Management Program
• PSM: Process Safety Management
• CalARP: California Accidental Release Prevention

These are a "family" of regulations that have a common objective -
Accidental Release Prevention
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History of Process Safety Regulations

• EPCRA/SARA – 1986

• OSHA PSM – February 24, 1992

• CalOSHA PSM – July 10, 1992

• USEPA RMP – June 21, 1999

• CalARP – June 21, 1999

• RMP Amendment – April 5, 2004

• CalARP Amendment #1 – June 28, 2004

• CalARP Amendment #2 – January 1, 2015

• CalARP Amendment #3 – Spring 2017?
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Process Safety Management

• Title 29 CFR §1910.119
• Title 8 CCR §5189
• 14 Elements
• OSHA’s focus is employee safety
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Risk Management Program (RMP)

• Title 40 CFR §68
• RMP is composed of 3 elements

o Hazard Assessment

o Prevention Program

o Emergency Response Program

• Prevention Program is nearly identical to 
OSHA’s PSM
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CalARP Program

• Nearly identical to Federal RMP
• Chemical list is longer than RMP
• Threshold quantities are lower than RMP
• CalARP is composed of 3 elements

o Hazard Assessment

o Prevention Program

o Emergency Response Program
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RMP and CalARP

Hazard 
Assessment

Prevention 
Program

Emergency 
Response
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Hazard Assessment
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Comparison of Program Requirements
Program 1 Program 2 Program 3

Executive Summary Executive Summary Executive Summary

Worst-Case Release Analysis Worst-Case Release Analysis Worst-Case Release Analysis

Alternate Release Analysis Alternate Release Analysis

5-Year Accident History 5-Year Accident History 5-Year Accident History

Document Management System Document Management System

Prevention Program
Safety Information Process Safety Information

Hazard Review Process Hazard Analysis

Operating Procedures Operating Procedures

Training Training

Maintenance Maintenance

Incident Investigation Incident Investigation

Compliance Audit Compliance Audit

Management of Change

Pre-Startup Safety Review

Contractors

Employee Participation

Hot Work Permits

Emergency Response Program
Coordinate with Local Responders Develop a plan and program (if applicable) and 

coordinate with local emergency responders
Develop a plan and program (if applicable) and 

coordinate with local emergency responders
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Fed RMP

Process Safety Information

Process Hazard Analysis

Operating Procedures

Training

Mechanical Integrity

Management of Change

Pre-Startup Safety Review

Compliance Audit

Incident Investigation

Employee Participation

Hot Work Permit

Contractors

Hazard Assessment

Emergency Response Plan

Registration/Submission 
Requirements

CalARPCalARP
Process Safety Information

Process Hazard Analysis

Operating Procedures

Training

Mechanical Integrity

Management of Change

Pre-Startup Safety Review

Compliance Audit

Incident Investigation

Employee Participation

Hot Work Permit

Contractors

Hazard Assessment

Emergency Response Plan

Registration/Submission 
Requirements

Federal PSM

Process Safety Information

Process Hazard Analysis

Operating Procedures

Training

Mechanical Integrity

Management of Change

Pre-Startup Safety Review

Compliance Audit

Incident Investigation

Employee Participation

Hot Work Permit

Contractors

Trade Secrets

Emergency Response Plan

Cal PSM

Process Safety Information

Process Hazard Analysis

Operating Procedures

Training

Mechanical Integrity

Management of Change

Pre-Startup Safety Review

Incident Investigation

Employee Participation

Hot Work Permit

Contractors

Injury and Illness Prevention

Emergency Response Plan
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Process Safety Information
Piping and Instrumentation Diagrams (P&IDs)
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Process Safety Information
Block Flow Diagram
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Process Safety Information
Relief System Design and Design Basis
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Process Safety Information
Ventilation System Design
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Process Safety Information
Design Codes and Standards Employed - RAGAGEP
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Process Hazard Analysis
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Operating Procedures
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Training
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Mechanical Integrity
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Incident Investigations
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Compliance Audit
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Change 
Proposed Scope Defined

Design 
Completed
•Engineering 
Approval

•Maintenance 
Approval

•Safety Approval

Contractor 
Selected Installation Employees 

Trained

Project 
Commissioned
•Engineering 
Approval

•Maintenance 
Approval

•Safety Approval

Management of Change and Pre-Startup Safety Review
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Contractors
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Employee Participation



Providing Solutions. Simplifying Regulation.

Hot Work Permits
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Program 2 Program 3

Prevention Program Element

Safety Information Process Safety Information

Hazard Review Process Hazard Analysis

Operating Procedures Operating Procedures

Training Training

Maintenance Mechanical Integrity

Incident Investigation Incident Investigation

Compliance Audit Compliance Audit

Management of Change

Pre-Startup Safety Review

Contractors

Employee Participation

Hot Work Permits

Comparison: Program 2 & Program 3
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Comparison: Program 2 & Program 3

• P3: Management of Change - §2760.6
o P2: Safety information must be updated 

when a change occurs - §2755.1(c)

o P2: Operating procedures must be 
updated when a change occurs -
§2755.3(c)

o P2: Training is required for all 
employees - §2755.4

Program 2 Program 3

Prevention Program Element

Safety Information Process Safety Information

Hazard Review Process Hazard Analysis

Operating Procedures Operating Procedures

Training Training

Maintenance Mechanical Integrity

Incident Investigation Incident Investigation

Compliance Audit Compliance Audit

Management of Change

Pre-Startup Safety Review

Contractors

Employee Participation

Hot Work Permits



Providing Solutions. Simplifying Regulation.

Comparison: Program 2 & Program 3

• P3: Pre-Startup Review - §2760.7
o P2: Safety information must be 

updated when a change occurs -
§2755.1(c)

o P2: Training is required for all 
employees - §2755.4

Program 2 Program 3

Prevention Program Element

Safety Information Process Safety Information

Hazard Review Process Hazard Analysis

Operating Procedures Operating Procedures

Training Training

Maintenance Mechanical Integrity

Incident Investigation Incident Investigation

Compliance Audit Compliance Audit

Management of Change

Pre-Startup Safety Review

Contractors

Employee Participation

Hot Work Permits
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Comparison: Program 2 & Program 3

• P3: Contractors - §2760.12
o P2: Owner must ensure that 

every contractor is trained 
to perform maintenance 
procedures - §2755.5(c)

Program 2 Program 3

Prevention Program Element

Safety Information Process Safety Information

Hazard Review Process Hazard Analysis

Operating Procedures Operating Procedures

Training Training

Maintenance Mechanical Integrity

Incident Investigation Incident Investigation

Compliance Audit Compliance Audit

Management of Change

Pre-Startup Safety Review

Contractors

Employee Participation

Hot Work Permits
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Comparison: Program 2 & Program 3

• P3: Employee Participation - §2760.10
o P2: The hazard review shall be 

performed by a team familiar with 
process operations and shall include at 
least one employee who has 
experience and knowledge specific to 
the process being reviewed. -
§2755.2(c)

Program 2 Program 3

Prevention Program Element

Safety Information Process Safety Information

Hazard Review Process Hazard Analysis

Operating Procedures Operating Procedures

Training Training

Maintenance Mechanical Integrity

Incident Investigation Incident Investigation

Compliance Audit Compliance Audit

Management of Change

Pre-Startup Safety Review

Contractors

Employee Participation

Hot Work Permits
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Program 2 Program 3

Prevention Program Element

Safety Information Process Safety Information

Hazard Review Process Hazard Analysis

Operating Procedures Operating Procedures

Training Training

Maintenance Mechanical Integrity

Incident Investigation Incident Investigation

Compliance Audit Compliance Audit

Management of Change

Pre-Startup Safety Review

Contractors

Employee Participation

Hot Work Permits
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Break
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CalARP – Training Requirements
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Training Requirements
All Facility Employees 
• Chemical Safety & Awareness 

(ammonia safety)*
• Emergency Response

Facility Operator/Maintenance
• Operating Procedures
• Process Overview/Safety Information
• Mechanical Integrity/Maintenance 

• Initial & refresher training
• Competency verification
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Documentation
If it wasn’t documented…it didn’t happen

CalARP §2745.6(g)

(1) The type of training provided--
classroom, classroom plus on the job, 
on the job; and,

(2) The type of competency testing 
used.
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Strategies to Train Employees
• Do you have someone who coordinates all training for the company?
• Group trainings together (ex. Chemical Awareness & Emergency 

Response)
• Train all employees during initial orientation 
• Annual refresher built into company training program
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Chemical (Ammonia) Awareness & Emergency 
Response Training

Properties of Ammonia
• Color: Colorless gas and liquid
• Boiling Point: -28.1ºF
• Vapor Pressure: 93 psig @ 60ºF
• Vapor Density: 0.60
• Solubility: Highly Soluble in Water (high affinity)
• Smell: (Most recognizable) Extremely pungent, 

irritating odor
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Hazards of Ammonia

Health
• Very toxic in high concentrations; corrosive to 

skin and irreversible eye damage

Flammable Limits
• Lower Flammable Limit (LFL): 15-16% 

• Upper Explosive Limit (UEL): 25-28%

Reactivity Data
• Ammonia is considered stable

• Water stream applied to liquid ammonia will 
increase vaporization

Ammonia Labeling – National Fire Protection Association
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Exposure Limits

• Permissible Exposure Limit (PEL): 25 ppm

• Short-Term Exposure Limit (STEL [15 min.]): 35 ppm

• Toxic Endpoint: 200 ppm

• Immediately Dangerous to Life or Health (IDLH): 300 ppm
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Potential Health Effects

Routes of Entry:
• Inhalation
• Skin Contact
• Eye Contact
• Ingestion

Target Organs (affinity to water):
• Eyes
• Skin
• Respiratory System
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First Aid Procedures

Health Effects

Irritation, chemical burns, eye damage and fatal in high 
concentrations.

Inhalation - First Aid

Depending Remove from exposure area. If breathing has 
stopped administer artificial respiration.

Skin/Eye Contact - First Aid

Flush with water for 15 minutes and contact a physician.
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Catastrophic Release/Vapor Cloud

• In the unlikely event of a Catastrophic Release, a Vapor Cloud 
could form.

• Immediately evacuate and report to the assembly area. 
• If wind is going towards the assembly area, proceed to the secondary 

location. 
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Training Requirements
All Facility Employees 
• Chemical Safety & Awareness 

(ammonia safety)
• Emergency Response

Facility Operator/Maintenance
• Operating Procedures
• Process Overview/Safety Information
• Mechanical Integrity/Maintenance 

• Initial & refresher training
• Competency verification
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Operating Procedures Training

CalARP §2755.4 Training

(d) ‘The owner or operator shall ensure that operators are 
trained in any updated or new procedures prior to needing 
to use the procedures.’

(e) ‘Operating Procedure training should be done at least 
every three years.’



Providing Solutions. Simplifying Regulation.

Operators must…

• Know the location of the Operating Procedures
• Know how to navigate and reference the Operating Procedures
• Know the hazards of the process
• Be competent in the Operating Procedures

• ‘…each employee involved in operating a process has received and 
understood the training.’ (§ 2760.4) 
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Sample Compressor Operating Procedure – Normal Operations

How do you know your operator is competent in the procedure?
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• Document
• Create a quiz and test 

them
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Process Overview/Safety Information Training
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1. Compression

2. Condensation

3. Expansion

4. Evaporation

Energy In

Heat In

Heat 
Out

COLD 
SPACE

WARM 
SPACE
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Process Safety Information

PSI Elements
• Safety Data Sheet (SDS)
• Block Flow Diagram (BFD)
• Process Chemistry
• Maximum Intended Inventory
• Safe Operating Limits & Consequences of Deviation
• Materials of Construction
• Piping & Instrumentation Diagrams (P&IDs)
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Process Safety Information

PSI Elements
• Electrical and Safety Classifications
• Relief System Design
• Ventilation System Design
• Design Codes and Standards
• Material and Energy Balances
• Safety  Systems
• Electrical Supply and Distribution Systems
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Mechanical Integrity/Maintenance Training

• Daily Operations Checklist
• Monthly Inspection
• Annual Inspection
• 5-Year Inspection
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Which coolant temp gauge would you want in your car?
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• Annual Inspections are usually performed 
by a refrigeration contractor using IIAR’s 
B109 form. 

• 5-Year Mechanical Integrity Inspection is 
performed by an engineer and it a thorough 
inspection of all process equipment.
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Useful Training Resources

• Chemical Safety Days – www.cvcsd.org
(Bakersfield Feb. 23, 2017)

• Refrigerating Engineers & Technicians Association (RETA) classes and 
certification – www.reta.com

• Local RETA chapters

• US Chemical Safety Board – www.csb.gov
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Useful Training Resources

• Resource Compliance Blog – www.resourcecompliance.com/blog

• Garden City Ammonia Program (GCAP) – www.ammoniatraining.com

• Contractor Training 

• Consultants
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Break
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Mechanical Integrity / Maintenance
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Mechanical Integrity

The process of ensuring that process equipment is fabricated from the 
proper materials of construction and is properly installed, maintained, 
and replaced to prevent failures and accidental releases.
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Program Level 2 - Maintenance
Program Level 3 - Mechanical Integrity

1. Applies to all process equipment.

2. Must have written procedures.

3. Training to ensure the job task is completed in a safe manner.

4. Document inspections.

5. Equipment deficiencies shall be corrected.

6. Perform inspections according to RAGAGEP.
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RAGAGEP - Recognized and Generally Accepted 
Good Engineering Practices

Industry standards 
- IIAR Bulletin 109 & 110
- CGA
- Chlorine Institute

Manufacturer’s recommendation 
- installation, operation & maintenance manual

Prior operating experience 
- Historical operating data
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International Institute of Ammonia 
Refrigeration (IIAR)

IIAR Bulletin 110: Start-up, Inspection and Maintenance of Ammonia 
Mechanical Refrigeration Systems

“contains recommendations on the type and frequency of inspection and maintenance 
required to ensure the safety of refrigerating systems.”

IIAR 6: Inspection, Testing and Maintenance of Closed-Circuit Ammonia 
Refrigeration Systems

“This proposed standard specifies minimum criteria for the maintenance and inspection of 
a closed-circuit ammonia mechanical refrigeration system.”
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Components of a Mechanical Integrity Program
1. Process Equipment to be inspected or serviced

2. Frequency of inspections

3. Summary of work or checklists

4. Report or log
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Hard Copy Checklists
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Maintenance Software
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Daily Checklist Exercise
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Frequency Equipment

Daily Compressors
Vessels
Pumps

Weekly Condensers
Air-Cooling Evaporators
Heat Exchangers

Monthly Compressors
Vessels
Pumps
Condensers
Air-Cooling Evaporators
Heat Exchangers
Auto-Purger
Piping

Annual Compressors
Vessels
Pumps
Condensers
Air-Cooling Evaporators
Heat Exchangers
Relief Valves
Valves
General Safety
Safety Devices
Piping

5-Year Vessels
Condensers
Air-Cooling Evaporators
Heat Exchangers
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Equipment

Items Inspected

Acceptable 
Parameters

Written Log
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Gauge Board
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Compressor
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Compressors | Company XYZ
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Vessel
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Pumps
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Break
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Emergency Response and Coordination
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Safety, Isolation and Notifications
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Safety, Isolation and Notifications

Definition of First Responder and “SIN”
• Definition of “SIN”:

• Safety

• Isolation

• Notifications

• All Hazmat responders should “SIN” as the basic initial on-scene 
actions at all Hazmat incidents.
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Safety, Isolation and Notifications

First Operational Thought - SAFETY
• Three techniques to ensure safety:

o Safe Approach

o Safe Assessment

o Key Safety Guides for all responders to follow.
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Safety, Isolation and Notifications

First Operational Priority - ISOLATION
• Responders can safely isolate and deny entry by establishing 

perimeters and control zones.
o Perimeter – security line surrounding control zones to isolate and deny 

entry to any unnecessary people (usually established by law enforcement).

o Control Zone – zones to ensure safety, limit spread of the hazard, and 
control hazard area (established by Hazmat Group)
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Safety, Isolation and Notifications

First Operational Alert – NOTIFICATIONS
• Types of notifications:

o Mandatory notifications

o Resource requests

o Report of conditions
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Safety, Isolation and Notifications

First Operational Alert – NOTIFICATIONS
• Mandatory notifications:

o Local dispatch 9-1-1
o CUPA/Local Administering Agency (AA)
o State Warning Center (800) 852-7550
o National Response Center (800) 424-8802
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Safety, Isolation and Notifications

First Operational Alert – NOTIFICATIONS
• Local CUPA/Local Administering Agency (AA)

o Kern County Environmental Health

o Fresno County Environmental Health

o Kings County Environmental Health

o Tulare County Environmental Health
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Safety, Isolation and Notifications

First Operational Alert – NOTIFICATIONS
• Other notifications:

o Pesticide spill – County Agriculture

o Spill in state waters – OES

o Spill on state highway/freeway – CHP

o Radiological release – DHS (Radiological Branch)

o Release impacting state wildlife – DFG

o Workplace injury/fatality – CalOSHA

o Schools within ½ mile
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Safety, Isolation and Notifications

First Operational Alert – NOTIFICATIONS
• General information needed for mandatory notifications:

o Name/Agency of person reporting

o Location

o Hazmat involved

o Nature of problem

o Quantity released (if known)

o Potential hazards, etc.
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Safety, Isolation and Notifications

First Operational Alert – NOTIFICATIONS

[******] did not immediately notify the National 
Response Center and the State Emergency 
Response Commission … with reportable 
quantities ranging from 250 to 665 pounds. 

LOS ANGELES – The U.S. 
Environmental Protection Agency has 
fined [******] $81,400 for ammonia air 
releases that occurred in 2007 and 
2008 at its Torrance and Carson, Calif.
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Safety, Isolation and Notifications

First Operational Alert – NOTIFICATIONS
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Safety, Isolation and Notifications

First Operational Alert – NOTIFICATIONS
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Safety, Isolation and Notifications



Yes

No reporting 
necessary.

Did an ammonia 
release occur?

Was the release planned 
as part of a maintenance 
activity or construction 
project? 

Was the release incidental?
Note: An incidental release is one 
in which the substance can be 
absorbed, neutralized, or otherwise 
controlled at the time of release by 
employees in the immediate 
release area, or by maintenance 
personnel. 

Coordination with 
CUPA will determine 
if reporting small 
and/or incidental 
releases is required.

Did the release require a 
response effort by 
employees or contractors 
from outside the immediate 
release area or by other 
designated responders?

Did the release 
affect the population 
or environment 
outside the boundary 
of the facility?

Report to Cal OES 
immediately (within 
15 minutes).

Report to CUPA 
immediately (within 15 
minutes).

Was more than 100 
pounds of ammonia lost 
in a 24 hour period?

Report to the National 
Response Center 
immediately (within 15 
minutes).

Report to 
necessary public 
receptors

Notify local 
responders 9-1-1.

Perform an incident 
investigation.

Address investigation 
recommendations.

Implement management 
of change policies if 
necessary.

Create new operating 
procedures if 
necessary.

Perform employee 
training if necessary.

Perform mechanical 
integrity inspections 
if necessary.

Initiate emergency response 
procedures (i.e. evacuation, 
notification, etc.)

Yes

Yes
Yes

Yes

Yes

No
No

No

No

Notifications Flow Chart
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Operating Procedures
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Overview
1. Purpose of Operating Procedures

2. The Importance of Procedure Accuracy

3. Ideas for Competency Verification
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The Purpose of Procedures
A People of Procedures



Providing Solutions. Simplifying Regulation.

The Accuracy of Procedures
Is that right?
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Introduction
• Is this a well written procedure?
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Procedure for Washing Your Hands
1. Wet your hands
2. Soap your hands
3. Wash your hands for 20 seconds
4. Rinse your hands
5. Dry your hands with a paper towel
6. Turn off the water with the paper towel
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Practice
Have you read your own SOPs?
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Emergency Shutdown Procedure
1. Locate Emergency Refrigeration Switch for system with emergency.

NOTE: The Emergency Break Glass switch is usually located in the vicinity of 
the Emergency Control Box.

2. Break the glass on the Emergency Refrigeration Switch with the attached 
hammer.

3. If a leak is occurring in a particular location, consult the appropriate SOP for 
isolation.
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Emergency Shutdown Procedure
4. Start the engine room ventilation fans for all leaks in or around the engine 

room. The switches to manually start the ventilation fans are located in the 
vicinity of the Emergency Control Box.
NOTE: The ammonia detector in the engine room will automatically start the 
ventilation fans if an ammonia release is detected.

5. Call 911 if necessary and notify any other facility personnel.

6. Initiate other elements of the Emergency Response Plan as necessary.
NOTE: Refer to the facility's Emergency Response Plan
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Where to Start
• Read

• Mark Up
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Emergency Shutdown Procedure
1. Locate Emergency Refrigeration Switch for system with emergency.

NOTE: The Emergency Break Glass switch is usually located in the vicinity of 
the Emergency Control Box.

2. Break the glass on the Refrigeration Switch with the attached hammer.

3. If a leak is occurring in a particular location, consult the appropriate SOP for 
isolation.
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Emergency Shutdown Procedure
4. Start the engine room ventilation fans for all leaks in or around the engine 

room. The switches to manually start the ventilation fans are located in the 
vicinity of the Emergency Control Box.
NOTE: The ammonia detector in the engine room will automatically start the 
ventilation fans if an ammonia release is detected.

5. Call 911 if necessary and notify any other facility personnel.

6. Initiate other elements of the Emergency Response Plan as necessary.
NOTE: Refer to the facility's Emergency Response Plan
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Ideas for Competency Verification
How do I know that you know what you say you know?
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goo.gl/p0cvwJ
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Lunch
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Incident Investigations
Ammonia Leak Case Study
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6:00am

• During a daily system 
inspection, a facility 
employee reports that 
the Compressor is 
operating at 225 psig
discharge pressure. He 
typically expects the 
compressor to operate at 
165-180 psig.

165 - 180 
PSIG

225 PSIG
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6:15am

• Facility employee turns the 
Compressor “OFF” to reduce the 
pressure. He is not a “trained 
technician” so he calls the cold 
storage operator to inform him of the 
situation.

ON

OFF

225 PSIG
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6:30am

• The cold storage operator turns the 
Compressor “ON” to begin 
troubleshooting the problem. ON

OFF

225 PSIG
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6:32am

• The cold storage operator receives a 
phone call and walks outside the 
machinery room in order to hear better.
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6:35am

• Facility evacuation is initiated due to a 
reported ammonia leak inside the processing 
room. The ammonia concentration inside the 
machinery room is 0 ppm.

ALARM
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6:36am

• The cold storage 
operator witnesses that 
the condenser fans are 
not running and suspects 
that the High Pressure 
Receiver relief valve has 
lifted.
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6:39am

• The cold storage operator witnesses 
that the discharge pressure in the 
machinery room is 260psig, yet the 
compressor is still running. He shuts 
off the compressor immediately.

ON

OFF

260 PSIG
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6:40am

• The relief valve appears to have reseated and 
is no longer relieving ammonia.
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7:00am

• Facility evacuation is completed and all 
employees and visitors are accounted for.
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7:05am

• Cold storage operator begins to investigate 
how ammonia was allowed to enter the 
processing room.
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• The investigation 
reveals that the relief 
valve discharged 
through a termination 
pipe to a location 
approximately 2ft 
above the roof of the 
processing room.
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• The production 
room is equipped 
with two (2) 
exhaust fans. One 
fan was running at 
the time of the 
release, while 
another was 
“OFF”. 
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7:25am

• The safety manager makes the mandatory notifications to government 
agencies:
o NRC

o Cal OES

o CUPA

o 911
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7:30am

• The local fire department 
arrives onsite
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7:35am

• 12 production room employees 
report ammonia exposure and 
respiratory discomfort and are 
transferred to a local hospital 
for examination.



Providing Solutions. Simplifying Regulation.

Root Cause Analysis

1. Motor failure caused the condenser 
fans to turn off which lead to a 
reduction in condenser capacity and 
an increase in discharge pressure
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Root Cause Analysis

2. The compressor high pressure 
cutout failed to shut the compressor 
off prior to the relief valve lifting. ON

OFF

260 PSIG
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Root Cause Analysis

3. The operator failed to monitor the 
compressor after turning it back on.
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Root Cause Analysis

4. The relief valve 
discharge termination 
piping was configured 
in such a way that 
ammonia was directed 
toward the production 
room exhaust fans.
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Root Cause Analysis

5. The production room exhaust fans 
lacked controls to react to an 
ammonia release on the roof.
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Incident Investigation Recommendations

• Repair the condenser fan motor.
• Repair and test the compressor high pressure cutout.
• Ensure that mechanical integrity program includes annual testing of 

compressor high pressure cutout.
• Provide additional training to operator. Emphasis must be given to 

monitoring the system during start up or when troubleshooting an issue.
• Modify the relief valve discharge termination piping to comply with current 

requirements (at least 15 ft above roof and 20 ft from a building opening)
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Incident Investigation Recommendations

• Replace the relief valve that lifted.
• Interlock the production room exhaust fans with the ammonia detection 

system.
• Provide training to employees responsible for reporting releases to 

ensure that releases are reported within 15 minutes.
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Process Hazard Analysis (PHA) Common 
Recommendations
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PHA Requirements

Process Hazard Analysis (Hazard Review)
• Required by RMP/PSM/CalARP regulations.
• Required at least every five (5) years or 

major modification.
Purpose:
• Identify, evaluate, and control the hazards 

involved in the process.
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PHA Checklist
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PHA Checklist
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Valve Protection
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Access Ports
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Clean and Paint
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Unauthorized Access
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Electrical Wiring
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Flammable Materials
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Fall Protection
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Abandoned Equipment
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Machinery Room Doors
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Authorized Personnel Only
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Permanent Sign
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Pipe Marking
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Equipment Identification
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Valve Tags
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Ammonia Detectors
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Mechanical Ventilation
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Remote Controls
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Pressure Relief Valves
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Discharge Piping
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Eyewash and Body Shower Unit
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Safe Access
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Maintenance Schedule
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Mechanical Integrity Inspection
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Nondestructive Testing
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Manufacturer's Data Report U-1A Form
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Piping and Instrument Diagram (P&ID)
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Ammonia Diffusion Tanks
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Windsocks
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Compliance Audits
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Overview

1. Definitions and Requirements
2. Best practices for conducting an Audit 
3. Common deficiencies found during Audits 

and resources to correct them
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Definitions and Requirements
What does the law say?
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Definitions

Definition #1
A Compliance Audit is a tool to gauge how well the program is being 
implemented.
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Regulatory Requirements

• Certify compliance every three (3) years
• Conducted by at least one (1) person knowledgeable in the process
• Develop a report of scope, methods used, and findings.
• Document responses to audit findings

o 1.5 year general limit to resolve a finding
o Must document the actual completion date
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Audit Best Practices
How do I conduct an audit?
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Questions to Consider

1) Who should lead?
2) Who should participate?
3) How long will it take?
4) How long do I have to complete action items?
5) Does someone need to sign off on the report?
6) Is there a prescribed checklist I have to use?
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Common Deficiencies 
What we see lacking in most programs
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Deficiency #1 - Recommendation Tracking

Deficiency: Facility has numerous outstanding recommendations. 

Solution: Develop or utilize a recommendation tracking system.
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Deficiency #2 - Inspections and Tests

Deficiency: Documentation relating to inspections and tests on process 
equipment are lacking.

Solution: Develop a system for using standard forms which can be easily 
distributed to persons responsible (or hired) to perform the inspection.
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Solution - Inspections and Test

Basic Mechanical Integrity Schedule:
●Daily Inspections
●Monthly Inspections
●Annual Inspections & Tests
●Five (5) Year Inspections & Tests
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Solution - Inspections and Test

Daily Inspections
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Solution - Inspections and Test

Monthly Inspections
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Solution - Inspections and Test

Annual Inspections & Tests
• System wide / component specific inspections such as IIAR B-109 

inspections or equivalent
• Testing of Safety Devices

o Compressor Safeties
o High Level Float Switches
o E-Stop
o Vibration Analysis
o Oil Sampling
o Ammonia Detection (For most facility - 6 Months)



Providing Solutions. Simplifying Regulation.

Solution - Inspections and Test

Five (5) Year Inspections & Tests
• Replacement of Relief Valves
• Non-Destructive Testing
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Deficiency #2a - Contractor Documentation

Deficiency: Inspection documentation from refrigeration contractors is 
lacking necessary detail. 

Example: “Tested detection system”

Solution: As part of you MI schedule, use standard forms which can be 
given to a refrigeration contractor to fill out.
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Deficiency #2 - Training Documentation

Deficiency: Training documentation for employee “xyz” is lacking in several 
areas.

Solution: Develop a training matrix to track training topics and employee’s 
training status.
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Solution - Training Documentation
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Deficiency #2 - Training Documentation

Required Training for CalARP
• Process Overview (Refrigeration Theory)
• Operating Procedures
• Emergency Response
• Safety Work Practices
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Deficiency #3 - Evacuation Drills

Deficiency: Facility has not performed an evacuation drill within the last year.

Solution: Schedule and perform an evacuation drill at least annually



Providing Solutions. Simplifying Regulation.

Break
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Management of Change
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Overview
1. What Management of Change is.

2. When Management of Change is required.

3. Resources for documenting a Management of 
Change

4. Coordination with Contractors

5. Practice scenarios
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Requirements & Definitions
What is Management of Change?
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Regulatory Requirements

The owner or operator shall establish and implement written 
procedures to manage changes (except for “replacement in kind”) to 
process chemicals, technology, equipment, and procedures; and, 
changes to stationary sources that affect a covered process. (CalARP
Title 19 CCR §2760.6)
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Definitions

Definition #1
Management of Change is a process through which we ensure 
changes made to the system, or changes which may affect the 
system, are implemented safely, installed correctly, documented 
appropriately and communicated effectively

Definition #2
Management of Change is a process to manage how a change 
affects everything else.
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A Simple Question
When is Management of Change Required?
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Will My Drawings Change?
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MOC Common Examples

• Expansion Project
• Adding a Compressor
• Removing Equipment
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Documentation Resources
How to Document a Management of Change?
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Documentation

• Checklist
• Supporting Documents
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Checklist - Resource Compliance
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Checklist - IIAR PSM 2012
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Checklist (cont’d)

• Section #1 - Initial Screening
• Section #2 - RMP/PSM Elements Affected
• Section #3 - Safety Review Checklist
• Section #4 - Return From Temp Change
• Section #5 - Verification and Approval

○ Pre-Startup Safety Review



Providing Solutions. Simplifying Regulation.

Coordinating with Contractors
You get what you pay for...
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Current Codes & Standards

ANSI/IIAR 2 - 2014 ANSI/IIAR 5 - 2013
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Contractor RFP Addendum
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Practice Scenarios

SOP MI TNG AUDIT PSSR HA EP

RMP 
Submit

PSI CQ MOC PHA II HWP
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Practice Scenarios

1) Which elements of the CalARP program would need to be updated (if 
any) if a compressor was added to the refrigeration system?

SOP MI TNG AUDIT PSSR HA EP

RMP 
Submit

PSI CQ MOC PHA II HWP
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Practice Scenarios

1) Which elements of the CalARP program would need to be updated (if 
any) if a compressor was added to the refrigeration system?

SOP MI TNG AUDIT PSSR HA EP

RMP 
Submit

PSI CQ MOC PHA II HWP
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Practice Scenarios

2) Which elements of the CalARP program would need to be updated (if 
any) if an old condenser was removed from the refrigeration system?

SOP MI TNG AUDIT PSSR HA EP

RMP 
Submit

PSI CQ MOC PHA II HWP
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Practice Scenarios

2) Which elements of the CalARP program would need to be updated (if 
any) if an old condenser was removed from the refrigeration system?

SOP MI TNG AUDIT PSSR HA EP

RMP 
Submit

PSI CQ MOC PHA II HWP
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Practice Scenarios

3) Which elements of the CalARP program would need to be updated (if 
any) if your facility rented an auto-purger for 2 weeks to purge the system?

SOP MI TNG AUDIT PSSR HA EP

RMP 
Submit

PSI CQ MOC PHA II HWP
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Practice Scenarios

3) Which elements of the CalARP program would need to be updated (if 
any) if your facility rented an auto-purger for 2 weeks to purge the system?

SOP MI TNG AUDIT PSSR HA EP

RMP 
Submit

PSI CQ MOC PHA II HWP
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Practice Scenarios

4) Which elements of the CalARP program would need to be updated (if 
any) if your current operator resigned and you hired a new one?

SOP MI TNG AUDIT PSSR HA EP

RMP 
Submit

PSI CQ MOC PHA II HWP
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Practice Scenarios

4) Which elements of the CalARP program would need to be updated (if 
any) if your current operator resigned and you hired a new one?

SOP **MI TNG AUDIT PSSR HA EP

RMP 
Submit

**PSI **CQ MOC PHA II HWP
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Relationship with the CUPA
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Commonly asked questions

What type of release does the CUPA want me to report?

How frequent will the CUPA inspect my facility and what do they want 
to inspect at my facility?

What is the CUPAs expectation for completing CalARP Program 
recommendations?

What methodology does the CUPA expect me to use for my next 
PHA?
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Not only is coordination with your CUPA encouraged, it is REQUIRED.

Process Hazard Analysis (Hazard Review)
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Not only is coordination with your CUPA encouraged, it is REQUIRED.

Process Hazard Analysis (Hazard Review)
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Not only is coordination with your CUPA encouraged, it is REQUIRED.

Compliance Audit
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Not only is coordination with your CUPA encouraged, it is REQUIRED.

RMP Submit
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Not only is coordination with your CUPA encouraged, it is REQUIRED.

Incident Investigation
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Not only is coordination with your CUPA encouraged, it is REQUIRED.

Management of Change
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CalARP Emergency Response - §2765.1(b)(1)
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Communication – Scenario 1

Facility First 
Responder
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Communication – Scenario 2

Facility

ConsultantFirst 
Responder



Providing Solutions. Simplifying Regulation.

Practical Application

Email Correspondence with CUPA inspectors

• Invitation to PHA

• PHA Report and Findings

• Audit Report and Findings

• Incident Investigation Report and Findings

• RMP Submit

• Inform of process changes
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Practical Application

Phone Calls

• Potential Incident Investigation/Reportable Release

• General CalARP questions

• Discuss status of process changes
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Practical Application

Onsite Meetings

• Participation in your Process Hazard Analysis

• Emergency Response Drills

• CUPA Inspection
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Communication
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Break


