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What is resilience?
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East hartford
Bruuer pond Wilbraham – natural storm water catchment undergoing dredging
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https://earthobservatory.nasa.gov/NaturalHazards/view.php?id=50854
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http://abc13.com/more-explosions-expected-at-arkema-plant-in-crosby/2369548/
https://www.cnbc.com/2017/09/02/chemical-plant-explosion-thrusts-arkema-into-spotlight.html
https://www.cbsnews.com/news/327-toxic-superfund-sites-climate-change-flooding-bulls-eyes-ap/


18 First Responders to
the Hospital
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http://archive.boston.com/news/specials/local/danvers explosion/
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Federal report: Danvers 2006
explosion could have been

prevented

Tew Dnrerapert (nsfcry acploesm Eeal dadroyed o neghbsctare:
=zuldd barva Enen praniecl S o sarequemy orez besd hed =sller
mbginnh s ite azlity, scocring o s report ralsmeed Sodery.
hador Gleks fpml

: DD OEIMICAL SAFETY BOARD (Ddrreais s pod

= Lrirsass Easl v des ahoes i or’ miioe et

FAST COWIRAGE

Final Danveraport blast report may serve as
madel for natlon

Adnal mepeet an (ke chamisal aepleem in De=verspset (0 meeths gz
sonbmim recorreren et one 1o srprovs rela goseteng Eas sloragas of
Mammeebls materinh fal ozl ssres 1o s guidsbns for cooracisa
aorran The arantsy, Pl vt gaton onidl (Bouker Shoba, 57100

GLOGE EOmoRiAL

& helpful chamlcal raaction

THE MAVE aopl o n w pairet ared il fectory that leeadsd s
Danven neghbsctesd in Movmmbeas 3006 nevmled] pent o g in
ke repulstton mnd nepsctse of cleoresl e ing planks soeo e
whata Mo it Sl b shuka e resbours S mddrama tha ey
mlatizr ilows oo, SET0

Reguiremente for chemical Etﬂ'rﬂ.ﬂﬂ' hae
Damvare firme baffed

Abenrt half of fom i & brawn s o] 1o slors ml, petnd, m=ad othaer
chsariraly did =k bavvw o perei! froim B Derrvers Frra Depeartneat
whes a new topsdion oo sieried [t mesth. (o Glots
AT

Danvars factory faulted In blast

Tew Dnrrers Dnsbsey ©onl gzl dbal in Sereen= ar S1e:0s hacd=een
wharirg Al e beaees Een menzond af Mameslds chamiosds e =l
bemn o] by o boram, mocret8gg 1o m rapor? redsesad by tha
strta [ow muaentel yartenbey (e G DHE00

gent glazs and rubbla raining down, but thars wers no

TH&H IS G i S

-
150 dmstaced alll ce'sbsaln

[ SR | )
Phodcs

Tha B ared @lerreet
Eearba v of Blasl site

oo g e il ol

Thezug® c=imma apas

Jareain, balkzie and g
R ]

Audic alidenbom.
Oarreaid Fisa Chial Sarved Tulbs
Ll et 150 gy -]

Audic:
L it Cal rebda, 1Y, it w
e el Be Easl

Infamimcineg.
L Saw Iemw e zucad aind hows o
Farely wasrsnd

Girmshisa:

Liemie & Sapoenad
L T e Eadi=g
Lz =an iekum me

Faaders resore.

L B ire et =i
Saw wimie 5oy Wil il
EfFaire your eapergras


http://archive.boston.com/news/specials/local/danvers_explosion/

327 Superfund
Sites in Flood
Zones (adjacent to
2 million people)

“In a seventy-plus page complaint, CLF argues that the Everett facility has discharged
pollutants into the Mystic River in violation of federally-permitted levels hundreds of times,
and that ExxonMobil has failed to engineer the facility, which sits in a Hurricane-prone flood
zone, to be able to prevent illegal discharges in the kind of severe weather events scientists
link to climate change.”
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A Few Relevant Federal Regulations

EPA

e Emergency Planning & Community Right-to-Know Act (EPCRA/SARA
Title I11)

e Resource Conservation and Recovery Act (RCRA)
e Clean Air Act Risk Management Program (RPM)
Homeland Security

* Chemical Facility Anti-Terrorism Standard (CFATS)
Occupational Safety and Health

* Process Safety Management Standard (PSM)

* Emergency Preparedness



Emergency Planning & Community Right-to-Know Act

e Public’s right to information about potential hazards from storage,
handling, and release of chemicals and to plan to prevent hazardous

events

* Reporting:
e Facilities storing hazardous materials > 10,000 Ibs file Tier Il reports with local

emergency responders (TRI)
e Lower thresholds for extremely hazardous substances (chlorine, AA, HF)

e Authority to LEPC/FD to get more info to support local planning

* Planning participation:
e Local plans required

e Facilities must work with LEPC & FD to develop emergency response plan and
to support and participate in LEPC/REPC
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https://www.epa.gov/epcra/what-epcra

Resource Conservation and Recovery Act
(Subtitle C: Hazardous Wastes)

» Safe management, cradle-to-grave to prevent Superfund Sites

e Contingency Plans shared with emergency responders

Requirements

Small Quantity Generator

Large Quantity Generator

Contingency Plan and Emergency
Procedures

Develop procedures to follow
during an unplanned major event.

Basic planning required
§§262.16(b)(9)

Full plan required
Part 262 subpart M
(from §262.17(a)(6))

Preparedness and Prevention
Develop procedures to follow in
the event of an emergency.

Required
§262.16(b)(8)-(9)

Required
Part 262 subpart M
(from §262.17(a)(6))




Contingency Plans

* Actions facility personnel will take to minimize hazards
* Arrangements with emergency responders

e Designated emergency coordinator contact info

* List of emergency response and cleanup equipment

* Evacuation plan for facility personnel

Preparedness and Prevention

Owners/operators of hazardous waste facilities must maintain and
operate their facilities to minimize the possibility that they'll need to
implement their contingency plan
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Clean Air Act Risk Management Plan

(Protect communities from accidental releases of air toxics)

e Risk Management Plan required (to EPA) for users of listed substances
in threshold quantity

* Plan includes:

 Hazard Assessment: effects of an accidental release, 5 yr accident history,
worst-case scenarios

* Prevention program: training, etc.

e Emergency response program: emergency health care, procedures for
informing the public and fire department


https://www.epa.gov/rmp/list-regulated-substances-under-risk-management-plan-rmp-program

Chemical Facility Anti-Terrorism Standards
(2014)

* For Chemicals of Interest (e.g., anhydrous ammonia, chlorine,
propane) at sufficient quantities, facilities need

e Security Vulnerability Assessments
e Site Security Plans

e Chemical Security Assessment Tool (CSAT 2.0) or “Top-Screen”

* DHS Inspectors


https://www.dhs.gov/chemical-facility-anti-terrorism-standards

OSHA Emergency Standards

(for protection of employees)

* Means of Egress

* Emergency Action Plans

e PSM

 Hazardous waste operations and emergency response (HAZWOPER)
* Personal Protective Equipment

e Confined Space

e Lock out/tag out

* Fire protection

 Medical services/first aid


https://www.osha.gov/SLTC/emergencypreparedness/gettingstarted.html

Process Safety Management of Highly
Hazardous Chemicals (OSHA Standard)

* For flammable and listed chemicals at threshold quantities

* Process Hazard Analysis (consequences of control failure as hazard to
employees)
e Checklist/what if/fault tree

e Written plans of procedures for all phases — start-up to emergency
e Operating limits and mechanical integrity

* Training of employees and contractors

e Documentation, including audits and incidents

* Emergency Action Plan


https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9760

Integrated Contingency Plan or the “One Plan”

* National Response Team Guidance for creating ONE plan that satisfies
nine Federal regulations from five Federal agencies

e \Voluntary and not a substitute for each agency’s approval

Gotta Knox box?



https://www.osha.gov/laws-regs/federalregister/1996-06-05-0
https://www.knoxbox.com/emergency-boxes/

Does an explosion risk exist at the facility? YES

Could the facility release a respiratory hazard
that could threaten site workers, emergency YES

responders or neighbors?

Is it okay to shut the power off during an event? | NO

Is it okay to shut the water off during an event NO
Is it okay to shut the gas off during an event? YES
Can a run-away reaction/process occur?* YES

*If so, describe how: Failure of safety equipment could result in a continuous
release of flammable adhesives from coating units. A loss of cooling water to
the mixing tanks in the south side of the building could result in a runaway
exothermic reaction, resulting in a fire.

Describe _special hazards identified above: The site contains large quantities of
flammable adhesives and liquid solvents, including three 3,000-gallon and two 4,500-

gallon adhesive storage tanks, as well as numerous 55-gallon drums. The primary
solvent used at the facility is toluene, which is stored in a 3,000 gallon and a 5,000

Graphic from Todd Dresser, ESIS



Relevant Massachusetts Regulations

e Establishing an Integrated Climate Change Strategy for the
Commonwealth (Executive Order)

e Toxics Use Reduction Act
e Plan to eliminate the use of hazard materials and report your progress

 Hazardous Materials Processing Regulation



Establishing an Integrated Climate Change Strategy
for the Commonwealth (Executive Order, 2016)

* WHEREAS, climate change presents a serious threat to the
environment and the Commonwealth’s residents, communities, and
economy and extreme weather events associated with climate
change present a serious threat to public safety, and the lives and
property of our residents.....

e Everybody involved
e 1. Assess vulnerability
e 2. Make and act on Climate Adaptation Plan to build resiliency


https://www.mass.gov/executive-orders/no-569-establishing-an-integrated-climate-change-strategy-for-the-commonwealth

Massachusetts Hazardous Materials
Processing Standard (527 CMR 33 2012)

* In response to 3 chemical explosions (Danvers, Middleton,
Leominster)

* Need a permit from local fire department (5 categories by type and
volume)

* For processors, not just “storers”

e Allows local enforcement of OSHA PSM and EPA rules; lower
thresholds

 Document process information (e.g., safety relief valves), facility
suitability for the process (building codes, etc.), and good work
practices



https://www.mass.gov/files/documents/2018/02/16/FP-310%20Checklist%20Processing%20Haz%20Mat.pdf

Can these plans handle climate change
vulnerabilities???

* Impacts of severe weather events including storms, drought,
extended high temperatures

* Impacts of the impacts -- disruption

* Process or system upset
* Problems caused by loss of power or water
* Run away reactions

 Employee vulnerabilities/needs
 Building/Structural failure

* Transportation release

* Incidents at other (near) facilities



Chemical Safety Board says RMP and PSM are
out of date...

e RMP should

* Include more chemicals (e.g., ammonium nitrate)
e Demand worst case and alternate release scenarios

e Add new prevention program requirements (e.g., automated detection,
contractor monitoring)

e PSM should

* Include the Oil and Gas Sector and reactive chemicals

e Provide stop work authority to employees

e Require inherently safer systems and hierarchy of controls

e Facility/process siting requirements

e Require coordination with local emergency response authorities
Permit third-party compliance audits



http://www.csb.gov/recommendations/most-wanted-program-modernize-us-process-safety-management-regulations/

Other recommendations of the CSB

* Preventive maintenance
e Mechanical integrity programs
* Replacement of ageing infrastructure

* Emergency Planning and Response
e Training for emergency responders, including hazardous materials training
e Local emergency planning and community response plans and teams
e Use of community notification systems
e Use of an incident command system
e Conducting emergency response exercises

* Information sharing between facilities, emergency responders and the
community

e Communication during emergencies
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Building Resilience Against Climate Effects

Forecasting O 1

Climate Impacts
and Assessing
Vulnerabilities

Projecting the
Disease Burden

Building Resilience

Evaluating

pack sndy Against Climate Effects J-Trerle
mproving :'-:l_l.lﬂll't}f Public Health
of Activities Interventions

O 4 Developing and

Implementing a
Climate and Health
Adaptation Plan


https://www.cdc.gov/climateandhealth/BRACE.htm

Adaptive Management

* Prepare now -- Don’t wait to be required to do best practice

e Start somewhere

e Look back and look forward

e Attempt prevention through design

* Rocket science is NOT required (usually)

 Structure collaboration and wide participation

* Be open and honest

* Incorporate learning -- Today’s solution is tomorrow’s problem
 And....Call OTA
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