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Power: Plants are loeking more
ike: Chemical Plants

Single: andiMulti=Pollutant APC Technologies increasingly’ ane
utlizing chemical reactions; to; pre-treat stack gases| to
INcrease: capture

Reagents new intreduced are: typically hazardeus
sulstances themselves suchi as ammonia, propylene, and
Aydrogen perexide

Iihe challenge Isithe safe: Introduction andiuse ofi
envirenmentally hazardoeuss sulstances: tor accomplish even
greater envirenmental lbenefit

Understanding perceived rhsks by communities anad
Emergency: respenders
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A Quick Overview

Understandingl the Regulateny Pregrams o)
Managing hazardoeus) sulnstances

Understanding challenges, to technelogy. develepers
and APC venaor E&C firms ter suppert safe anad
successiulfimplementation

Understanding chiallenges ter generator startup and
OpPEerations; teams to maintai compliance Withr new
rules; upfamiliar ter the Industny
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EPA and OSHA Regulatory: Programs:

The Clean Alr Actr Amendments; eff 19901 — Tiwe) Viajer
Regulatery Pregrams, addressing; Chemicall Accidenital
Releases:

s OSHA'S Process; Safety VMianagement (PSV)I(1992)
regulations to protect empleyees: firom: highly.
nazardeus; chemicals (29 CER 1910.119)

n ERPA'STRISK Management Pregrams (RVIE) for
Chemicall Accidental Release  Preventioni regulations
10 protect the: communIty: frem highly hazaredous
chemicals (40 CER Paiit 68)
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RVIP and PSVIFApplicanility:

OSHA has defined a list ofi highly: hazardeus sulstances
Including Agueous Ammonia ever 44%, concentration; and
15,000 peunds feunad in: a SingIe Precess.

The EPAhas defined alist off regulated sulstances and
thresholds, Includingl Agueous Ammenia over 20%
concentration and 20,000 peunds feund in' a single
PrOCESS.

Adueous Ammonia te be used in the SCR Precess Isi 29%
concentration With a sterage’ capacity Inftypical tank fialims
0 >20,000 peunads

RMP Rule applies but PSM net required BUT many aspects
off PSM are integrated intos the RMP Program.
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What's Reguired

|- @ Process eXceeds specified threshelds,
registration with the EPA'IS required:

Development/implementation off a Risk
Management Plan (RME) 1including:

s Hazard Assessment
x Prevention Program (Similar te: PSM)
a1 EMErgencY RESponNSe: Program
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Wihat's Reguired

Implement a Precess, Sailety Management
(PSM) Pregramiinciuaing:

Enployee Participation Meclhanical Integrity

Process Safety Infermation [Hot Work Permiits

Process IHazard! Analysis Management ofi Change

Operating Procedures Incident Investigation

Training Emergency Planning and Response
Contractors Compliance Safety Audits
Pre-Startup Safety Reviews Trade Secrets
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IHazard Assessment —
Off-Site Consequence Analysis

\Worst Case Scenario

x e release of the largest guantity, ofi a regulated
supstance from a single vessel or process line: fialure that
resulis I ther greatest distance: tera speciiied toxic
endpoeini.

Alternate Case Scenario

s [he release of a regulatead substance that may. e more
likely 1o oceur than the Worst case! thiat' wolld reachi an
endpeint efifsite Unless ne; SUch SCENarior exists.

Toxic Endpeint

a Concentration eff regulated sulstance Where irmeversible
harm would net eceur for exposures Iess; tham 1. hour
(a.k.a. ERPG-2) (considered a reasenailerleveliwhere
shelter or evacuation could eceur)
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RVIP: [Levell 2
Accident Prevention Pregram

Seven Reguireal Elements:
Proecess Safety lnfermatieon
IHazard Review.

Stanaard Operating Precedures
raming

Maintenance Progiam
Compliance Auadit

Incident Investigation

Fhree Additienallelements oftentin: place:
s Employee Participation

x Hot Work Procedure

a Contractor Coentrol Procedures
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Precess Safety Information

LIsting of covered pPrecess equipment
Infeormation pertaining to the hazards) of reagents.
Process technology infermation

A’ stuay/ off the: consequences; off deviations othernviSe: Knewn: as
a Process iHazard Analysis (PHA).

Process equipment informationtincluding| a disclssion: oft the
materialsiof construction, piping andinstrumentation: diagrams
(P&IDs)), electrical hazard reviews;, designi code references,
control systems and reliefisystems design aspects; and standarad
Operating procedures, (Including EMErGENCY. Gperations, and
Q&M Vianual).

Emergency: and first aid equipment: and' respense: procedures.
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Precess Hazard Analysis

ldentify Asseciated Risks

ASSESS! |mpact o Equipment; Malfunctiens
Assess Human! Error Oppoertunities

Assess Existing Safeguards

Consider \Ways 1o Detect/Vioniter Releases
Must Be Updated EVeny: s Years
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Precess Hazard Analysis

Information used: in the PHA:

a Uprto-date infermation onrPhysicaliand Chemical
iHazards (MSDSSs; minimun)

s EQUIpmEnt: - SPEecs; design
s P&IDror other dirawings are needed
a Precess lechnelegy — chemisthy, parameters

x Viateralrand Eneragy’ Palances for new: covered
PFOCESSES
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Maintenance Pregram

Maiptai the 6n=eoeing mechanicaliintegrnity, of
CoVered pProcess equipment

Three major components off progian drawn fhem
more rngoereus Pregram: Level 3t and/or RSV program
reguirements

a Viechanicall Integrity.
a Vianagement off Change
a Pre-Startupr Salrety Review
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Mechanicall Integrity,

Peredic Inspections of equipment

Doecumeniation of findings and recommenaations for
corrective action

Implementations eff Corrective measures

raining eff Operations; and: Viaintenance: persennel
10 ensure that equipment perferms: and Wears as
designeadwithin safe Winedow,
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Periedic Inspections

Equipment Includes:

m Pressure Vessels and Storage llanks
s PIpIng Systems

s Relief and Vent Systems

s Emergency’ Shut Dewn Systems

x Contrels

a PUmPs

a Standby’ Emergency Equipment

a Electrical Grounding| Systems
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Management of Chhange

hree Types off Replacement te: Consider:
s Replacement-1n-Kind

s Equivalent

x Viodification

Consider duration ofi change:

a Permanent

s [empoeran/ (Emergencies or abnermall conaitiens
of 30/ days or less)
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Compliance Audits

Conduct periedic review (at least every three years)
off RMP pregrams fiol completeness/compliance,
effiectivVeness; anad adeguacy/

Confiirm SORS and ether Prevention Pregram
elements are appropriaterand fellewed:

Cornrective measures are Iimplemented on a timely.
92S|S;

Avogadro Environmental
Corporation



Incident Investigations

RIVIP IncIdents; Involve: catastrophic release: of
agueeus ammonia (potential te Impact industiial,
commercial or residentiall community)

Investigatiens must: e started within 48  heurs and
willstypically inmvelve: extermnall reseUrces

Doecumentation of event details including release
Infiermatien and any Injuries or llInesses

Combinatien ofi spill repertng and accident reperting
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Empleyee Participation

IRvelve empleyees) in| the eperation, maintenance;
moedification and overallimanagement ofi the cevered

PIFOCESS.
Empleyees; andany representatives; oif Eniployees
willfbe advised ofi RVIP relatedr activities, i the
COVEred precess areas.

They willfie provided aceess) teriniermation
regarding the standarnds and rules and changes: that
afifect eperations at the facility.
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Hot \Work Procedure

A program for review: off Intended maintenance
and/er repairr activities; for the Use: of salety
precautiens against fire; explesion: or teXic hazards.

Bullds enrexisting principles of IHot Work: pregram
ol fire/explosive hazards and addienally: addresses
IOXIC expPosuUre: hazalds
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Contractor Safety.

Many: Generating Stations, have a program i place
for Contractor Safety anad Control.

Key elements of these pregrams include:
s Contractor Selection and Evaluation

s Contractor Safety.

s Contracter Control
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Emergency: Response Progiam

MUst have written plan eif action
Coprdinatien With on-site persennel

s EVacuation precedures

m Protective precedures
Coordination With! off=Site responders
s Lecal Eire & Police Departments

s Local LERC & USCGE

Trainimg (dnlls)

Communications with the public
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Challenges to Technoelogy: Developers
and ARC Vendors / E&C Contractors

Palticipating informal Precess Hazard Analyses and
mitigating rsks 1n design

Developing) O & M Programs;and Procedures that
support PSVIF& RVIP  reguirements

EnRsurngl Management off Change: (IVIOLC), Mechanical
Integrity, and-Pre-Startup Safety: Review: (PSSR)
elements are Incorporated frem conceptual phase
threugh; startup
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Challenges to
Plant Operations and Maintenance

Maimtaming RVP: & PSVI Programiinfermatien:
a Process; Safety Information

s Process, IHazard Analyses

s [raining REcol@s

Conducting PHA and ©CA completely,

Incident Investigations related ter covered
SURStaNCes are now: a. combination: of release and
acceident Investigations

Avogadro Environmental
Corporation



Challenges to
Plant Operations and Maintenance

Enhancing Het Werk Procedures

Enhancing Contractor Management and
Coordination! N CeVEled Process areas

Maintaining MOC/MI/PSSR' progams

Enhancing ER programs amnd Response lieam
capanilities fron fuels 1o toXIcs

iHigher level ofi Pulblic: Relations: than ever: before
Securty Measures fier Hazardous Vaterials
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Managing Risks; in: the Community,

Intelligent discussions on risk, real and
PElCEIVEd

Den't get too technical, Use rsk assessment
1oels are: credikle

Coordinate Withi reSpPonse organizations and
pUBlICIZE these events

Communicate’ consequence: analyses as
needed put control distrikution of
[nfemation
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SuUmmary.

Use off hazardous, SUstances, I reactive
chemistry: has longi been accemplished safely:

EPA and OSHA regulatony pregrams: are mostiy,
COMMGN Sense design andl startup: review,
elements

Emengingl technelogies need 1o prove: te e safie
N the werkplace & cemmunity,

Thealteratve willfbe the end off your
technology however promising It nay: Seem
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