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Risk Management PlansRisk Management Plans

U d d i l I l i 1996 lUpdated Materials For Implementing 1996 Rule

Most Guidance Documents Updated From 2004 to 2009

EPA RMP Inspection Guidance Updated January 2011

Census Data Updated From 2000 to 2010 (Now Fully Available)

U d t d RMP S b itt l S ft (O Li RMP* S b it i CDX)Updated RMP Submittal Software (On‐Line RMP*eSubmit via CDX)

Updated Modeling Software (ALOHA)

Updated Mapping Software (MARPLOT)
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New Interpretations
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Why Risk Management?

12 963 Current12,963 Current 
RMP Facilities

1,275 
Accidents

$1.5 Billion in 
Damages

2,088 Injuries251,414 
E ti

a ages

, j

53 Deaths

Evacuations

Law: 1990 Clean Air Act Section 112r

Regulation: Rule Issued by EPA in 1996
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Source: RTKnet.org February 8, 2012 database query

Citation: 40 CFR Part 68
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SCR Regulated Substances
No. of RMP Regulated Power Generation Facilities

77 Toxics and 63 Flammables
(See New July 2011 List of Lists)y

430 Power Generation Facilities
Regulated By RMP Rule
354 Due To Ammonia Use

Anhydrous Ammonia
TQ > 10,000 lbs

Aqueous Ammonia
> 20% Concentration
and TQ > 20,000 lbs
SNCR Typically Uses < 20% Aqueous Ammonia

Additional Common PowerGen Substances
Regulated by RMP Include:

* Exempt if used as fuel for on-site use only
TQ = Threshold Quantity.
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Flammables TQ > 10,000 lbs*
Chlorine TQ > 2,500 lbs
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Program Levels Program Level 1
Process

Program Level 2
Process

Program Level 3
Process

Worst-Case Worst-Case
Level 1
N A id I Th L 5 Y

Worst Case
Release

5-Year

Worst Case
Release

Alternative-Case
Release

No Accidents In The Last 5 Years
That Impacted Off‐Site Receptors

and
OCA Worst‐Case Release Does Not 5 Year

Accident History 5-Year
Accident History

Management
System

Impact Off‐Site Receptors

Level 2
Ineligible for Level 1; nor

Level 2
Program Elements

Level 3
Program Elements

g ;
Subject to Level 3

Level 3
Regulated by OSHA PSM; or

Emergency 
Response Program

Coordinate Local Responders

g y ;
Classified Under Any of 10 NAICS Codes

General Duty Clause
Applies To All Levels
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Submit One Risk Management Plan For All  Covered Processes

pp

PSM: OSHA Process Safety Management Standard
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Original Plan Sent To EPA
Executive Summary

Facility RegistrationPrevention Program 
Summary (Level 3)

Submitted Electronically via CDX
RMP*eSubmit

Certification Prevention Program 

Prior To March 2009
RMP*Submit2004

Paper Copies Still Acceptable

Statement
g

Summary (Level 2)

Paper Copies Still Acceptable

The RMP Plan is a Summary
of Your RMP Program

Worst‐Case Release 
Scenario 

(Levels  1, 2 & 3)

Alternative Release 
Scenario 

(Levels  2 & 3 Only)

Consists of Nine Elements

Prepare and Implement Program and Submit Plan Summary to EPA:
• Before Threshold Quantity of Regulated Substance is Present In Process; or

5‐Year Accident 
History

Emergency Response 
Information

• Before Threshold Quantity of Regulated Substance is Present In Process; or
• Within 3 Years of EPA Adding New Substance To Regulated Lists
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Plan Updates Sent To EPA

Submitted Electronically via CDX
RMP*eSubmit

If you submitted in 2009 via
RMP*Submit2004, the CDX
Version will be pre‐populated
once your certifying official has completedonce your certifying official has completed
Electronic Signature Agreement (ESA) 

Various Events Trigger a Formal:

• UPDATE
• CORRECTION
• DEREGISTRATION
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See Adjacent Table
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Recurring RMP Updates

Q Wh i OCA/PHA f tl ?

Offsite Consequence Analysis (OCA) and
Process Hazard Analysis (PHA) Q. Why review OCA/PHA more frequently?

A. General Duty Clause (next slide)
Process Hazard Analysis (PHA)

Review and Update Every 5 Years

Report Results To EPA via CDX RMP*eSubmit
Report within 6 months of new information resulting in:

Two‐fold Increase (double) or Decrease (halved)( ) ( )
to a toxic or flammable endpoint.

How Changes Can Occur:
• New Development Near Facilityp y
• Process Changes
• Updated 2010 Census Data
• Updated Meteorological Data (Hot Days)
• Updated Dispersion Modeling Technique
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If Updated OCA < Two‐Fold Increase/Decrease, Submit To EPA As Correction Notice
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1990 General Duty Clause

EPA National Enforcement Initiative 
2011 – 2013 FY

The General Duty Clause CAA Section 112(r)(1), known as 
the “General Duty Clause,” further expands the range of 
activities EPA can undertake to promote chemical safety. 

Owners and operators of facilities producing, processing, 
handling or storing extremely hazardous substances have a

Coal Fired Power Plants

RMP Inspection Sequence

1. RMP Violations First

handling, or storing extremely hazardous substances have a 
general duty to: 

• Identify hazards associated with a potential accidental 
release, using appropriate hazard assessment 
techniques; 

2. General Duty Second
q ;

• Design and maintain a safe facility, taking steps to 
prevent releases; and 

• Minimize the consequences of accidental releases 
th t dthat do occur. 

The General Duty Clause is not limited to a finite list of 
chemicals or established thresholds. 
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EPA Inspections

EPA 2011

CasesCivil

All States
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Source: http://www.epa.gov/compliance/resources/reports/endofyear/eoy2011/nationalmap.html



Risk Management PlansRisk Management Plans

2011 Average CAA Inspections Per State ‐ 71
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Source: EPA FY2011 Enforcement & Compliance Annual Results 
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EPA Inspection Guidance

Issued January 2011
84 Pagesg

“High Risk” Facilities Targeted:

• Large Residential Populationg p
In Worst‐Case Release Radius

• History of Chemical Accidents

• Large Quantities of RMP Substances

• Proximity to Low‐Income or Minority Areas

• Allows for Employee and Employee Representative 
Involvement During Inspection
(Similar To OSHA Policy)
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Land Classification

Auer Land Classification
(40 CFR Part 51 Appendix W)

• 3.0 Kilometer Radius
• 50% Urban Land Use Threshold

Quantifiable Method
Used For Title V Permitting
“Rural” or “Urban” Classification

No Method Defined in RMP Rule

Inspector Discretion

Some States
Require Different Method

South Carolina (NLCD)

2012 NOx-Combustion/PCUG Conference 13

National Land Cover Data Scheme
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Dispersion Modeling
Dispersion Modeling Comparison

User’s Choice (Not Specified by RMP Rule)

• RMPComp Software
• Guidance Documents
• Look‐Up Tables
• Dispersion Modeling Software

Results Can Vary Greatly
Depending on Method Used

Should Consider Using
Preferred Method Used By
Local Emergency Responders

• CAMEO Suite
• ALOHA (5.4.2 latest version)
• MARPLOT (4.2.1 latest version)

Windows 7  Versions Available for 64‐bit Processors 
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Dispersion
Program for

i i

Dispersion Modeling

Who Uses CAMEO?

Determining
Distance To 

Toxic Endpoint

• Firefighters
• State Emergency Response Commissions (SERCs)
• Tribal Emergency Response Commissions (TERCs)
• Local Emergency Planning Committees (LEPCs)
• Industry
• Schools
• Environmental Organizations
• Police Departments

Wh U CAMEO?
Mapping

Program for
Determining

Why Use CAMEO?

• Free
• Accurate
• Ease of Use

Receptors
Within Radius of
Toxic Endpoint

• 99% Chance Local First Responders Use It
• Government Funding For First Responder Training
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ALOHA Dispersion Modeling For Aqueous Ammonia
NOAA Evaporation Calculator

Two Types

Common Scenario – Released Into Dike

A) M d l A A i R l Of Hand
Calculation
Methods

A) Model As Ammonia Release

• Must First Calculate Evaporation Rate
• Select “Direct Release” Option
• Enter Release Rate Under “Direct Release” Option

ALOHA Data Input Screenshot

• Treats Calculated Distance As Anhydrous Release

B) Model As Aqueous Ammonia Release

• Enter Solution Concentration
• Select “Puddle Release” Option
• Enter Release Rate Under “Puddle Release” Option
• Treats Calculated Distance As Aqueous Release

Results Are Different, But Close

Puddle Method B Is More Accurate 
For Aqueous Solutions (Per NOAA)
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For Aqueous Solutions (Per NOAA)
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ALOHA – Worst Case Modeling And You Thought  All They Did Was Nuclear Testing

10 Minute RMP Release Rate Rule
Versuse sus
60 Minute ALOHA Default Value

Famous Desert Tortoise Experiment
Nevada Test Site – 1985

OCA Technical Background Document
• Covers Ammonia (Both), Chlorine & Sulfur Dioxide
• Used for Development of Lookup Tables
• Differences Between 10 & 60 Are Small Given UncertaintiesDifferences Between 10 & 60 Are Small Given Uncertainties

OCA Guidance Document
• Highest Exposure Occurs During First 10 Minutes
• Remainder of Pool Slowly Evaporates and Can Be Ignored

RMP Hotline
Except for Liquefied Toxic Gases Under Pressure:
• Must Consider the Time It Takes For Entire Pool To Evaporate
• If Longer Than 9,999 Minutes, Use 60 Minute Default Value

Region V EPA

2012 NOx-Combustion/PCUG Conference

Region V EPA
• Use 10 Minutes
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ALOHA – Worst Case Modeling

10 Minute RMP Release Rate
Versus
60 Minute ALOHA Default Value

Aqueous Ammonia – Puddle Release
60 Minute Value Cannot Be Changed

1,000,000 lbs in Process

1,000,000 lbs Released in 10 Minutes
(Tank Ruptured and Contents Filled Dike)

ALOHA Modeling Results:
19,849 lbs Released Over 60 Minutes
565 lbs/Minute Released During ~First 10 Min.

Wh D Y R T EPA I Th Pl ?What Do You Report To EPA In The Plan?

Quantity Released: 1,000,000 lbs
Release Rate: 565 lbs/min
Release Duration: 10 Minutes

2012 NOx-Combustion/PCUG Conference

Wait A Minute! (565 x 10) = 5,650 lbs  (And The Rotational Factor For The Earth is (7.2921150 ± 0.0000001) ×10−5 Radians per SI second )
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2010 Census Data (ALOHA to MARPLOT)

ALOHA ALOHA MARPLOT
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MARPLOT MARPLOT
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Reporting Process Weight

RMP Plan Submittal To EPA

Pure SubstancesPure Substances
• Report Total Weight in Process
• Be Sure To Include Amounts in Vessels and Piping

Solutions
• Report the actual amount of chemical in the solution.

Example:
100,000 lbs of 30% Hydrazine would be reported as
30,000 lbs Hydrazine

Aqueous Ammonia SolutionsAqueous  Ammonia Solutions
• Do Not Report as Ammonia
• Report as Ammonia Solutions > 20%
• Report Total Weight of Solution

Example:Example:
100,000 lbs of 29% Aqueous Ammonia would be reported as
100,000 lbs of 29% Aqueous Ammonia

Anhydrous Ammonia
• Report Total Process Weight as Anhydrous Ammonia

2012 NOx-Combustion/PCUG Conference 20
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PHA and Hazard Review Completion

RMP Rule Requires:
Hazard Review (Level 2 Facilities)( )
Process Hazard Analysis (Level 3 Facilities)

Rule Does Not Require Follow‐Up To Established Safeguards

EPA Inspectors Expect To See:EPA Inspectors Expect To See:

• Safeguards verified for Predictive Filing Facilities
• Safeguards documented in Hazard Review or PHA for existing Facilities

Document. Document. Document.

Example:
• PHA recommends installation of wind sock on top of ammonia storage tank
• Document the date windsock was installed and by whom
• Purchase Order, Work Order, etc.

PHA: Process Hazard Analysis
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PHA: Process Hazard Analysis
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PHA Documentation

Need To
Document

Need To
Document

2012 NOx-Combustion/PCUG Conference 22



Risk Management PlansRisk Management Plans

AWell

• Documents entire RMP Program
• Documents justification for various actions and controls
• Documents modeling and modeling parameters
• Keeps everything in one place, even if only referenced
• Allows for easy updating and reviewsA Well 

Documented RMP 
Program

• Allows for easy updating and reviews
• Provides a clear picture of the facility’s overall RMP
• Allows For More Efficient Inspection

Thank You
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