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Abstract

As our society continues to better prepare itgedddress biological, radiological,
chemical, and environmental emergencies, thereeed for better and more readily available
emergency planning information for program managesmilitary/business personnel. An
online hazardous materials and emergency planowlgdr the Environmental Knowledge and
Assessment Tool (EKAT: www.ekat-tool.com) woulcegdately fill that need.

The proposed online Emergency Preparation and Ggegimeering (EPGE) tool would
provide the user with information regarding linkdacal emergency response teams and
resources, guides for developing emergency pladseports, Hazardous Materials (HAZMAT)
training information, case studies to illustrate 2MMAT situations, and the ability to judge the
environmental friendliness of chemicals. In thispitawill serve as a means of facilitating and
educating individuals for best responses in anrorga fashion.

In order to address their environmental respolisds, public and private organizations
are adopting Environmental Management Systems (EWM& EPGE tool can be used in
conjunction with Environmental Management SysteBM$) to begin to address sustainability
in a more practical setting. Currently the develept of a comprehensive tool that identifies
environmental, health, and safety concerns alotig svipplying relevant emergency data would
be applicable to any business or organizations Tdol will be available as an initial building
block for the sustainability of the company. Ihdze used as a guide to better characterize and

solve the environmental issues that could affegtarsiness.
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CHAPTER 1 - A Growing Need for Relevant Information

Introduction

At present, the demand for accurate environmentatmation and the availability of
useful data is increasing at a brisk rate. Agensieeh as the U.S. Environmental Protection
Agency (EPAJ and others are contributing vast amounts of infdiom to the Internet, along
with an assortment of software applications to egslhazardous materials release and
emergency response. Paralleled with the informaduidition, there is a demand for the
information to be accessible and more readily a#é. This is not only for immediate
emergency situations, but also to save time andesnon research costs for the preparation for
anticipated emergencies.

One of the key goals of the Environmental Knowledgd Assessment Tool [1], EKAT
is to find a way to organize the immense quantitgrovironmental information available
electronically in order to facilitate utilizing thinformation quickly, efficiently and easily.
Environmental professionals can use EKAT as a megdio screen chemicals against regulatory
safety, and health requirements, as well as td dpgfropriate documentation, track risk
management, or estimate life-cycle impacts [1].

EKAT is an internet-based program consisting of atous automated tools to aid in
addressing environmental and safety-related issu@sh has been developed with funding
provided by the Marine Corps. EKAT serves as aimpiehry environmental, solvent, and air
emissions screening tool for identifying environr@amssues of concern, in addition to serving
as a resource center with links to other referertoess, and databases. Information available in
EKAT® has been reviewed by environmental professi®and is considered to be from reliable
sources, including the EPA, the Occupational SadatyHealth Administration (OSHA), and

other federal agencies and departments [1].

! Acronyms are defined in Appendix A.
2 EKAT is a registered trade mark; however, the timtashowing this is not included ever time EKAThientioned

in this Thesis.



While content within EKAT begins to address emenygplanning and response needs of
users, a multi-faceted, interactive tool on thgd¢avould directly benefit the Marine Corps as
well as other potential users. It would be invaleao have a tool that will not only guide one
during hazardous materials (HAZMAT) emergencies,dwso help users evaluate how chemicals
affect health and environment. This work descriibesEmergency Preparation and Green
Engineering (EPGE) tool. The tool includes fourteets; Emergency Database, Written Report
Generator, HAZWOPER Training Resource, and a GEgggineering section; see Figure 1.1.
Figure 1.1 Example page layout for the EPGE tool
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Present demand for the EPGE tool
The idea for this tool stems from the need for nameplete, better, and more rapid
availability of emergency planning information fmogram managers and installation/business
environmental health and safety personnel. Emesgeriormation is available on the Web, but
accessing it and getting all the information tha¢ eeeds can be time consuming. The
Emergency Preparation and Green Engineering (ERS&E)s designed to enable the user to

find information quickly and easily.



Though the Internet is dependent upon electricalgp@nd access, it can still provide
significant advantages at a disaster or emergeateyosincrease the speed, safety and
effectiveness of responders. A number of factoegracreasing the need for network
connectivity for disaster and emergency responsfegsionals. A brief summary of these factors
and further details about key drivers are presebé&olw.

» Over time the disaster and emergency managememhaaity has developed effective

processes to respond to crises. An Incident Comr8gatem (ICS), customized to the

scale and nature of the event, is used by fedsedk, and local agencies responding to a

crisis. This process should be enabled by an uyidgrinformation technology (IT)

infrastructure, and data networking can be utiliedignificantly improve the enactment
of the ICS.

« Communications support has historically been fodusevoice. Though land mobile

radio (LMR) systems can provide local and regiarmainectivity, and cellular telephone

systems can provide national connectivity, Inteamgtnections are rapidly becoming
important as part of the IT infrastructure requifedthe ICS to gain information and
make accommodations.

» There is an increasing need for the involvememholitiple federal, state, and local

agencies with different charters. In addition, éasgale disasters require response by

agencies in adjoining jurisdictions. The lack dermoperability is most evident today with

LMR systems where, for example, fire fighters frome city cannot communicate

directly with fire fighters from an adjoining cityho are trying to assist in an emergency

situation [2].

This need for the EPGE tool and Internet connegtaevelops in many different areas;
this is especially true in the transportation indusThe events surrounding the attack on the
World Trade Center on September 11, 2001 have éorevanged the way that the United States
and the world view emergency response to disastiree then, new technologies have been
developed to make information more readily and detefy accessible to first responders, and
some of the previous ones have been updated totheeréw demands.

According to Horton [3], hazardous materials trangyd in the US exceed 800,000

shipments per day and result in the transport aertftan 3.1 billion tons annually via air,
3



ground, rail, and water. An estimated 63% of trepments involve chemicals, while the
remaining portions involve volatile petroleum proti) medical wastes, and various other
hazardous materials [3]. These substances infligdiesolvents, fertilizers, pesticides, paints,
and household cleaning disinfectants commonly bgedS consumers and industry. Although
some hazardous materials are ubiquitous to dédyriany of them are corrosive, explosive,
flammable, toxic and can be dangerous when implppeleased. These materials are
frequently transported over, through, and undesdigrpopulated or sensitive areas where the
consequences of a hazardous materials releaseresultlin environmental damage, severe
injury, and loss of life [3]. Although most of the materials reach their destination safely,
hazardous materials releases during transit dor@ulihave the potential to cause substantial
adverse public health consequences.

Data from sixteen state health departments théicgeated in the Agency of Toxic
Substances and Disease Registry’s (ATSDR) HazarSohstance Emergency Events
Surveillance (HSEES) system were analyzed to déterthe public health consequences that
occurred from actual releases in transit. Of tB@2transportation events analyzed, 9.1%
resulted in injury and/or death. Most often, tlopylation groups injured were employees, and
the most common injury sustained was respiratoiaiion. Evacuations were ordered in 5.5%
of events affecting at least 63,686 people [3].mda error and equipment failure were the most
commonly reported factors leading to hazardous mah&Emergencies.

As the total amount of hazardous materials prodiséatecasted to grow, the risk to the
public’s health could increase unless optimal cesid action can be made available in routine
scenarios. Furthermore, it can never be assumethéhaurrent emergency planning will be
effective for all situations, and it is importantrecognize that even the most prepared system
cannot plan for every event. New York City is aarexample of this. As one of the most
diverse, urban centers in the United States, Nevk ity felt the need to develop an Office of
Emergency Management to coordinate communicatindslaect resources in the event of a
mass disaster. Practice drills along with varioungryency plans were put in place to assess and
improve disaster preparedness. September 11, 2qf#hlwith the unimaginable events and as
events unfolded, previous plans based on drillei@ind not to address the unique situations
faced and new plans evolved out of necessity.

4



In the event of a natural or manmade disasterdioation of all aspects of the response
in New York would be controlled through the OffiscEEmergency Management (OEM) [4].

The OEM had its headquarters in 7 World Trade Geartd communication was based off the
antenna on 1 World Trade Center (Fig. 1.2). Daniggilling debris and fire caused 7 World
Trade Center to collapse less than 9 hours afeeinthal strike. The coordination of the
response of the emergency medical systems, theYdekvPolice Department (NYPD), and the
Fire Department of New York (FDNY) was significantmpaired by the loss of its center of
communications and many key personnel. Duringatieck, scene management was especially
complex because of the diversity of the emergeneglioal systems response. In addition due to
the early disruption of its communications towed dater, the office of the OEM itself,
communication between most hospitals and coordisaiothe scene was almost nonexistent.

The struggle for communication because of the tdsbe OEM, probably caused more
problems than all other factors combined. Militatsategists do not place their headquarters on
the front line [4]. This teaching should hold trfioe all key civil communication and
coordination centers. These centers should be Hanseeas that are unlikely to be targets or at
risk for collateral damage. If the communicatiorater does go down and without further
guidance, emergency medical systems crews wilgtthe injured to the closest hospital, further
stressing existing resources. The triage of paigntirban and rural disasters is different and
needs to be re-examined. That is why it is so mamb to have a tool that can aid the user in
addressing these preparation issues. The EPGREltowafs the user to compose emergency
response reports prior to these events, which aatedhe responders though these difficult
times.

It is difficult to anticipate all possible scenagjdecause the unthinkable may become a
reality. Cities need to have disaster plans thatalored to specific scenarios and locations,
which go beyond simple preconceived generalizedsplAirport plane crashes, stadium
catastrophes, and remote mass transit acciden#dl awestly different and require different
responses. Further, it is important to be abletess remote databases, use Web sites and Web-
based applications, and communicate with agencgdueaters and other field command
centers. Such capabilities can significantly imgrdive safety of responders and the

effectiveness of the response.



Figure 1.2 The World Trade Center. (1) World TradeCenter, North Tower —
Communications Antenna; (2) World Trade Center, Soth Tower; (3) World Trade Center
— Marriot Hotel; (7) World Trade Center — Office of Emergency Management [4]
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Hazardous material training must become standardmiyg for trauma centers, but also
in all hospitalg4]. The HSEES system information suggests someracthat can be taken in
preparation for emergency response [3];

» Use federal, state, and local databases to detenvhiere the highest numbers of
releases are occurring,

» Develop emergency response plans before hazardbstasce events occur,

» Ensure that employees and first responders who witrkor around hazardous
substances or contaminated victims undergo contimjab safety training, and

have access to appropriate personal protectivgetant (PPE),
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* Emphasize the importance of preventive maintenancequipment and vehicles
used in transport,

* Route the transport of hazardous materials away ttensely populated areas,
where feasible.

The HSEES data, along with the events of Septehibesuggests that the numbers of
events where hazardous substances are releasedragsing. While most releases are small
scale releases, adverse public health consequsuckess injuries, deaths, and evacuations do
occur. These injuries primarily affect employemgmbers of the general public, and first
responders. The occurrence of these events umdessihe importance of employee training to
help prevent future events from occurring and thpartance of effective emergency planning

and response to events at the community level, ametease has occurred.

Available Information

To address the increasing demand for the avaitglofibetter information, researchers
are developing tools and databases that can meegl#y reliably, and completely meet the
requirements of a first responder to an emerge&some tools like Chemical Biological
Response Aide (CoBRA®) [5] have been in place fone time and only need to be updated to
meet current demands; however, there are manyoaw/that are currently being developed,
which may be used in addition to the proposed Eprarg Preparation and Green Engineering
tool.

Virginia Tech's Center for Wireless Telecommunimasi (CWT) is investigating a
rapidly-deployable wireless communications systendfsaster and emergency response. Their
goal is to provide a 120-Mbps (megabytes per sgdoackbone network to link a hub and up to
eight field units [2]. The hub can connect to eriginetwork infrastructure or use a satellite to
provide connectivity to a global network. Alternegly, the system can be used to provide
connectivity as a node - only within the disasteaaThe field units provide Ethernet access to
network devices, and can be extended to localrat@orks at remote sites. Using virtual
private networks, security can be provided justrakie wireless backbone or from users back to

agency networks [2].



The CWT'’s system features three innovations to lenapid deployment and hearty
operation. First, a Geographic Information Syst&is) based tool generates coverage estimates
to evaluate options for initial placement of théland field units. Second, a unique, low-cost
broadband channel sounder is integrated into theahd field units to allow “on-the-fly”
channel measurements. The third pioneering featuttee system is an adaptive data link
protocol that adjusts error coding and error recpgehemes during operation [2]. This
configuration utilizes more reliable informationadjust link strength based on channel
conditions, thus making the system more adaptabiess than optimal deployment.

According to Midkiff and Bostian [2], a hub or bastation “illuminates” the disaster
area using broadband wireless technology, as siowigure 1.3. Remotes or field units placed
within the illuminated area connect to the base@ido send and receive data. A GIS-based tool
is used for initial site planning. The magenta oagwvithin a sector represents the area visible
from a hub placed at the position indicated [2]nRee field units can be placed at any location
in the covered zone. Additional coverage using lvoaof sight paths can also be considered.

Figure 1.3System concept of illuminating the disaster area \th broadband wireless [2].

The hub provides connectivity to the remote units & the Internet, using either
existing infrastructure or a satellite connectidhe remote units provide connectivity to

personal computers, notebook computers, persogigidassistants (PDA), voice over Internet
8



protocol (VolIP) terminals, and other networked desiusing wired and/or wireless local area
networks (WLAN).

The team at Virginia Tech has the objective to mtewa data rate of 120 Mbps, but as a
starting point they used radio frequency (RF) spectin the licensed local multipoint
distribution service (LMDS) band, which is betwedhand 31 gigahertz [2]. In theory, this band
can support data rates of one gigabit per secdmel system they are developing has a range, or
maximum distance between the hub unit and a remoteof 2 to 3 kilometers. This range
limitation is due to the use of off-the-shelf raglibhat were donated. Radios designed specifically
for this application could achieve a range of 1Q%dkilometers [2].

Security is of particular concern in wireless natkgo The band that is utilized for this
system greatly reduces the vulnerability to casaaksdropping, which is a primary concern
with the common Institute for Electrical and Electics Engineers (IEEE) 802.11 wireless
LANSs. For stronger security, virtual private netk@¥PN) are an appropriate solution. A VPN
provides secure end-to-end transport, thus proigttaffic over the wireless link, as well as
over the public network that is likely to be usecarry traffic back to agency networks. In
addition, multiple VPNs can isolate traffic andwetk resources belonging to different agencies
that are sharing a common wireless network.

This approach utilizes three unique capabilitieg #nable rapid deployment and robust
operation for emergency and disaster responsecagpins.

* A Geographic Information System (GIS) “viewshedabysis tool can be used for
“on-the-fly” site planning to determine coveragehin the disaster area and to
indicate optimal locations for the hub and rematgsu Viewshed analysis is
especially important given that LMDS and other bgdrands require line-of-
sight connections between the hub and remote drhisopportunity also exists
for viewshed analysis to use measurements frorbditein sounder to improve
its prediction and to suggest alternative locati@js

* The hub and remote units include an integrateddivaad channel sounder. More
precisely, this unit is a “sampling swept time gedort pulse sounder.”
Sounders are commonly used for site planning tessssdio frequency (RF)
channel characteristics, but they are expensiveeldopment of a novel sounder

9



design is under way that lowers the cost to a palre it is feasible to build the
sounder into the hub and remote units. A builtaarsder simplifies initial
equipment set-up and allows for continuous momtpof the RF environment
that may change, for example due to the movemeinticks or heavy equipment
at a disaster site [2].

* The communications link between the hub and remoiis can adapt to changes
in the quality of the connection. Based on curpamtditions, as indicated by the
built-in sounder and detected errors, an autometransmission request (ARQ)
function is selectively enabled or disabled anaveod error correction (FEC)
coding is dynamically set to different levels obfaction against bit errors. The
goal of this data link adaptation is to achieveropt operation based on run-time
versus design-time conditions [2].

While development of the full system was not yanhptete, a successful demonstration
of an early prototype system was given to fedastalte, and local government officials in
November 2001 and January 2002. The system cotsifte/o stations, a hub and a remote,
connected by a 10-Mbps link using LMDS. The prgpetgystem used off-the-shelf networking
equipment and 28-GHz radios. The hub was connegctte Internet. Access at the “remote”
site was extended using both an IEEE 802.11b veisdl&N and a 10-Mbps Ethernet LAN.

Figure 1.4 shows the system configuration for goreudry 2002 demonstration, held in
Chatham, VA. The “Unified Command Center” in th# fgortion of the figure is the remote site.
The configuration for the November 2001 demonsimgtheld in Blacksburg, was similar.

The Rapidly-Deployable Broadband Wireless Netwsr&n example of a current tool
that will soon be available to first responderdiotigh this tool does offer many advantages over
just looking up the information yourself, it stilas short-comings in comparison to the EPGE
tool. The EPGE tool offers more preparation foréhgergency with its report generating
section, training recourse section, and the alitityearch for more environmentally friendly
chemicals with the green engineering segment. Aitwiadband wireless network tool does,
however, offer advantages to the immediate emeygersponder with its remote access through
personal computers and hand held devices, buhfbemation database of the EPGE tool can be
used effectively in immediate emergency situations.
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Figure 1.4 Prototype system used for January 2002edhonstration [2].
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Though the Rapidly-Deployable Broadband WirelessMdek is in the development
stage, there are similar tools that are alreadifabla to emergency responders. One specific
example of this is the Chemical Biological Respofige (CoOBRA®) [5]. COBRA® is a
portable decision- support tool that facilitatestfresponders’ work in hazardous material
accidents and attacks. Prior to September 11, tredt cecent disasters, CoBRA®pported first
responder teams through guides, reference indacekinteractive checklists. While these
functions are helpful in decision making, the systiid not provide tools that allowed first
responders to visually represent disaster scendrsfollowing visual tools were added to
CoBRA®as a result of this project:

* Automated briefing too{ABT)
* A sketchpad toadlhat uses GIS
* ATP 45 toolthat allows users to map out regions affected leyrsbal and
hazardous materials [5]
» Global Positioning System (GPS) tq4b]
As noted above, this tool attempts to meet the faeidhproved information,

management, and communication within first respoteEms. Evident in a quantitative analysis,
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the added visualization tools ultimately improvid information and management of disaster
situations.

During a disaster emergency, first responders gati@rtant field data that decision-
makers need to make informed decisions regardspprese strategies. The automated briefing
tool (ABT) is designed to expedite the transfemédrmation from first responders to decision
makers by automating this system into a compuiagram that collects, organizes, and
distributes the field information to decision- mekeA PowerPoint presentation is then produced
and emailed out to decision-makers, which facégahe speed with which first responders
handle disaster situations.

The sketchpad tool seeks to make maps more acleeasith useful by using computer
maps rather than paper. Computer maps are easivtpupdate, change, and share with
others. In turn, the increased use of these mapsrgarove information sharing throughout the
response to a disaster situation, including opamatplanning, on-site briefing, communicating
with key decision-makers, and training of othepaslers.

With the addition of the mapping application and A&TP 45 tool, organization and
identification of the isolation and protection zeng made much simpler. For example, the
following information can be found in one locatiosing the ATP 45 interface: the source of the
incident, the date and time of the incident, thxe sif the incident, the wind speed and direction
[5]. Thus, this addition allows the user to visyalbserve the landmarks and intersections that
mark the boundaries without any additional supplies

The original CoBRA®&ailed to provide the capability to locate and wakze a first
responder’s position within a disaster scene; h@nethe design of the global positioning
system (GPS) tool offers this capability by prommlffirst responders with more accurate and
useful information, like the user’s current latieuand longitude coordinates [5].

The updated CoBRA®ecision-support tool improves communication andcagement
of first responder teams during response. Eachcasp#ividually enhances different areas of
response, while collectively they strengthen thali(puand accuracy of information available to
users. Even with the updates, CoOBRA® still doasofiler the user the option of preparing for
the emergency in the way EPGE tool does. Althahghuser can hold practice drills using
CoBRA®, the ability to access emergency reportd,tesining guidance a priori would be more
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valuable to the user. The EPGE tool does notfjet any Geographic Information Systems
(GIS) technology. It is extremely valuable for tnger to have access to digital maps during the
emergency, and suggestions about how that candoewith the Emergency Preparation and
Green Engineering tool, will be offered later imsttvork.
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CHAPTER 2 - The Emergency Preparation and Green Enigeering

Tool

Introduction

This chapter provides information on the EmergePigparation and Green Engineering
(EPGE) tool. Other related tools that are avadabtiude the Rapidly-Deployable Broadband
Wireless Network [2] which offers many advantagesrqust looking up the information
yourself. The updated Chemical Biological Respokisie (CoBRA®) [5]decision-support tool
improves communication and management of firstardpr teams during response. The EPGE
tool offers the opportunity for more preparation émergencies with its report generating
section, training resource section, and the alitityearch for more environmentally friendly
chemicals with the green engineering segment.

The purposed tool includes four sections; Emerg@&uatabase, Written Report
Generator, HAZWOPER Training Resource, and a GEggineering section.

* The Emergency Database is designed for the situatien there is an actual
emergency and the user needs to know what to tis sEction will provide
specific contact information for regional HAZMATnd emergency response
teams, along with appropriate information for fissponders.

» Accordingto the OSHACct of 1970, “Your employer must makeikade
information on safety and health hazards in thekvaoea, precautions to be
taken, and procedures to be followed in the eveah@ccident or exposure to
toxic substance [2].” This means that every congpanst have available written
emergency plans. The Emergency Preparation aneh@megineering (EPGE)
tool could aid the user in creating, organizing] gaickly referencing this
multitude of written plans or reports, which wouhdike the process more
efficient and possibly produce better results.

» A third integral part of the tool is the creatioheoHAZWOPER training
resource. This comprehensive resource allows tsetsy up-to-date on
emergency procedures, as well as give them thertyppty to learn more about a
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specific topic. In addition, this section will giwegformation related to training
courses, training locations, and instructor conitafcrmation.

* The increased interest in sustainability, environtaleconcerns and government
regulations has inspired the chemical industryathbnnovation and
reformulation of products that address a broadtsp@cof human and
environmental health and safety factors. Sectiom & the proposed tool is an
environmental management/waste minimization compbone

The following is a comprehensive explanation offthe& proposed sections of the
Emergency Preparation and Green Engineering (ERSSE)

Emergency Database

Response operations usually follow a sequencestads with the notification of trouble
and continues through the preparation of equipraedtpersonnel for the next emergency. The
Emergency Database is in place for the situatioentthere is an actual emergency and the user
needs to know the appropriate action plan. This@ewill provide specific contact information
for regional HAZMAT and emergency response teatascawith suitable action information
for first responders. Though this section doesroféduable insight to first responders, it is
important to note that the Emergency PreparatiahGmeen Engineering (EPGE) tool is only an
aid. The information given to the users in thistisecand in the ones to follow can only be used
as a guide for an emergency, and can’t possiblg a#\of the answers to every unique
emergency.

In any emergency situation the first step is alwaystacting the proper authorities. Off-
site sources must be contacted to get assistartoardorm officials about hazardous conditions
that may affect public or environmental safety.eTélephone is the most common mode of off-
site communication; phone hook-ups are considereztassity on all but the most remote sites.
All personnel must be familiar with the protocot fantacting public emergency aid teams such
as fire departments, ambulances units, and hospitathere is no site telephone system, all
personnel must know the location of the nearesliptddephone. In addition, a supply of

telephone change and necessary phone numbers ewesicily available.
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The types of contacts that are included in the ER®Eare the National Response
Center (NRC),regional HAZMAT teams, emergency response tearate §ire Marshal’s
network, federal agencies, and the Chemical Tramean Emergency Center (CHEMTREC)
Call Center. The list of contact information tkaall be included in the EPGE tool are available
in Appendix B.

The National Response Center (NRC) should be ctattac the event of a significant
chemical release [6]. The primary function of NMIRC is to serve as the solitary national point
of contact for reporting oil, chemical, radiolodidaiological discharges into the environment
anywhere in the United States. In addition to gatigeand distributing spill data for Federal On-
Scene Coordinators and serving as the communicaéind operations center for the National
Response Team, the NRC maintains agreements wahety of federal entities to make
additional notifications regarding incidents megtestablished trigger criteria [7]. Details on the
NRC organization and specific responsibilities barfound in the National Oil and Hazardous
Substances Pollution Contingency Plan. A simplifiextussion of NRC tasking is outlined
below.

The NRC works cooperatively with many different ages, but as an example the NRC
completes the following reporting tasks for the Bement of Homeland Security and the United
States Coast Guard:

» Briefs the White House, Office of Homeland Secyr@gcretary of
Transportation, and Chiefs of Modal Administratisagarding all significant
transportation emergencies reported to the Center

* Provides information to the Coast Guard's Officéaiine Safety, Security, and
Environmental Protection as needed for a varietepbrts, studies, or
Congressional Inquiries

* Receives and relays reports of incidents reportaibieer the Hazardous Materials
Transportation Act

* Provides electronic and hard copy incident repartgarious DOT agencies

* And provides notification to specific DOT and Nat&b Transportation Safety
Board offices of transportation related incidehist tmeet certain pre-established

criteria.
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The NRC is staffed by Coast Guard personnel whotaai a 24 hour per day, 365 day
per year telephone watch. NRC Watch Standers &igghonic reports of pollution incidents
into the Incident Reporting Information System @Rand immediately relay each report to the
pre-designated Federal On-Scene Coordinator (FO$RY.data that is collected by the NRC is
made available to the general public under thedeneeof Information Act (FOIA) and can be
gueried on-line via their web site [7].

The regional HAZMAT team’s contact information da@ acquired from the Federal
Motor Carrier Safety Administration (FMCSA) Statefifonal Hazardous Materials Contacts
[8]. This database offers not only the four regiacontact numbers, but also phone numbers for
all the individual states. The primary mission MESA is to reduce crashes, injuries, and
fatalities involving large trucks and buses. Inrgimg out this mandate the FMCSA:

» Develops and enforces data-driven regulationskik@ince motor carrier safety
with industry efficiency

» Focuses on higher risk carriers in enforcing tHetgaegulations

» Targets educational messages to carriers, comrhdriars, and the public

» Partners on efforts to reduce bus and truck-reletashes.

The Fire Marshal’s network is included becauseeneagal the Fire Marshal in the area is
the person that oversees the emergency resporjsetdf. Although the Fire Marshal is in
charge, it is also required to contact the appatptiederal agencies for most hazardous
emergencies.

The CHEMTREC call center is a hotline for fire figls, law enforcement, and other
emergency responders to obtain critical informa#iod assistance for emergency incidents
involving chemicals and hazardous materials [XOHEMTREC's center is linked to the largest
network of chemical and hazardous material expertise world including response specialists
within the carrier community, public emergency ses, and private contractors. When
necessary, Environmental Support Solutions (ESSestablish direct communications between
these experts, CHEMTREC personnel, and the respoatithe scene of an incident [10].

Additionally CHEMTREC helps shippers of hazardowstenials comply with the US
Department of Transportation hazardous materigislations 49 CFR 172.604 [10]. This

regulation requires HAZMAT shippers to provide at®sur emergency telephone number on
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shipping documents that can be called in the eseah emergency involving the hazardous
material that was shipped. CHEMTREC is a 24 hoersgday 7 days per week resource that
coordinates and communicates a broad range ataritiformation that may be needed by
emergency responders in mitigating a hazardousriaktelated incident. CHEMTREC
resources include [10]:
» Technical information that can be conveyed immedlyab the scene in hard
copy via fax, telephone, or electronically
» Direct access via CHEMTREC's telephone conferenceqgbilities to thousands
of shippers, manufacturing product experts andexarr
» Access to a network of chemical industry and foeltiontract emergency
response teams to assist in product containmaeiiitirsppgation and product
removal.

Along with the contact information the Emergencyatbase includes a section that is
related to the Department of Transportation (Dadiylg book and the Wireless Information
System for Emergency Response (WISER). This segosers the Hazardous Substance Data
Bank (HSDB) in conjunction with the format of th@Dguide book and WISER, Figure 2.1.
The HSDB is a toxicology data file on the Natiohddrary of Medicine's (NLM) Toxicology
Data Network (TOXNET®) [11]. It focuses on the toaglogy of potentially hazardous
chemicals. It is enhanced with information on huregposure, industrial hygiene, emergency
handling procedures, environmental fate, regulateguirements, and related areas. HSDB is
peer-reviewed by the Scientific Review Panel (SRR)pmmittee of experts in the major subject
areas within the data bank's scope [11].

With the information from the HSDB, a similar fortrees the WISER and DoT
guidebook will be organized and utilized within EKRAWISER is a system designed to assist
first responders in hazardous material incidentsSSER provides a wide range of information on
hazardous substances, including substance idetittiicsupport, physical characteristics, human
health information, and containment and suppresaiiwice [12]. This part of the database will
give the user information on correct protectiveipqent and physical information about a
chemical. WISER acquired their database from tagaNal Library of Medicine (NLM) and the

HSDB, however, because of licensing issues EKAfoisable to incorporate WISER into its
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Web site. Therefore the data bank was licenseadithr the NLM for EKAT, and this segment
will be modeled off the WISER tool, but will not la@ exact replica of the tool.

Figure 2.1 Page layout for the HSDB results
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The Emergency Response Guidebook (ERG) was dewkjopely by the US DoT,
Transport Canada, and the Secretariat of Commumisaand Transportation of Mexico (SCT)
[13]. Itis primarily a guide to aid first respagrg in

* Quickly identifying the precise classification ttmaterials involved in the
incident

» Shielding themselves and the general public dufiegnitial response phase of
the incident. The ERG is updated every three to years to accommodate new
products and technology [13].

The final piece of the Emergency Database is adl@tiTree. Designed after the short
guide given in the HAZWOPER text book, the decigi@e is a place for users can go to get
immediate information for emergency response. erhthe users could just go through each
section of the Emergency Database and gather thvmation themselves, however, the
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Decision Tree tries to relieve some of the stréskedemergency by lowering the risk of
forgetting to gather portions of needed informatidhe is accomplished by integrating the
previous two segments, Emergency Information anérgency Contacts, into one final report.

Each emergency follows the same five steps; Natifbn, Evaluation, Rescue/Response
action, Follow-up, and Documentation. As said aboetification is the first step in responding
to an emergency, and the Decision Tree will quigidyde the user to a list of contacts for their
area. Though this list is comprehensive, therestwations when more people should be
contacted that are not on the produced list. Stegrivolves gathering available information
about the incident and emergency response capedilithe Evaluation step contains four main
guestions; What happened?, Are there casualties@t ¥éuld happen?, and What can be done?.
Each of these questions needs to be answerednidattmation about the emergency and the
responders. The Emergency Preparation and Gregindgening tool provides the user with
these important questions and helps keep the nsieack, as well as acting as a place to store
the gathered information; see Figure 2.2.

Figure 2.2 Example Web page mock-up for the Emergey Database.

stz Evaluation
« What happened?

*  Are there any casualties?

* What could happen?

+  What can be done?

With the relevant data collected in step two tinse to make decisions and act. The
Rescue/Response action is based on the availdbtenation. The type of action required should
be decided and the necessary steps implementede &dions may be done concurrently. No

one should attempt emergency response or rescildackup personnel and evacuation routes
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have been identified. This section includes astisunch as; survey casualties, allocate resources,
request aid, decontaminate, transport, and evacuatiike the format of the first two stages, the
Action section also points the user down a pathritay solve their emergency, but it is

important to note that there are situations wheygsested path may not be the more effective. It
is up to the user to decide the appropriate actidre EPGE tool is only in place as a guide, and
does not claim to have all the answers.

During the Action segment the emergency is to Bparded to and the area secured. So
the fourth portion of the Decision Tree deals vitillow-up. The Follow-up has three major
pieces; Notify, Restock, and Review. Before norgit@ activities are resumed, personnel must
be fully prepared and equipped to handle anothergemcy. In the Restocking stage all
equipment and supplies must be restocked or repdineeded, along with cleaning and
refueling where appropriate. The last stage igribst important of the three; it is a review and
revision of all aspects of the contingency planoagding to new site conditions and lessons
learned from the emergency.

Lastly, with respect to the Decision Tree, the @cojeam leader should initiate the
investigation and documentation of the incidenhisTs important in all cases, but especially so
when the incident has resulted in personal injanysite property damage, or damage to the
surrounding environment. Documentation may be tséetlp avert recurrences, as evidence in
future legal action, for assessment of liabilityibgurance companies, and for review by
government agencies. Methods of documenting cglnde a written transcript taken from tape
recordings made during the emergency or a bouidi@ok with notes.

The Emergency database is set up as a linear fiawi.cIn each section, including the
Decision Tree, the user is asked to pick betweeanginks that will guide them to a result.

Each subsequent page offers more specific linkedoh topic, until the user either reaches a
URL to a helpful Web site, or they are given infation in a word document. The document is
populated with information based on the choicesttiuser made while working their way
towards the results section.

The database of contacts, the Hazardous SubstataeBank, and the Decision Tree all
work together in the event of an emergency to Hedpuser gather all suitable information/data,
use the data in the most effective way possibld,paapare for a similar emergency in the future.
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In this way the Emergency Database section canguitje first responders in the event of an
emergency, but it is still the responsibility oéthsers to put the information into action, or find
similar information if the emergency is not covemdéctly in the EPGE tool.

The Emergency Database has aspects of other inm@waline tools, WISER and the
DoT guidebook, but it also offers items that wiltther benefit the user, the Decision Tree and
Contact information. The ability to gather thigonmation is important, but if the user has to go
back to the Internet to see the information thatlmacome a burden. To solve this problem the
information in the Decision Tree can be viewed oravformat, and therefore printed for better
mobility of the data. The next major section af HPGE tool deals with preparation for
emergencies, and helps users/companies save resdoyrbaving essential information available

in a convenient form.

Report Generator

The Occupational Safety and Health Act (OSHACct]1®70 went in effect on April 28,
1971, and was the first uniform federal safety hedlth regulation in the work place. Prior to
this a variety of state regulations existed, butewarely enforced. As a consequence employers
started noticing an increase in illness, injuryd deaths due to the conditions employees were
exposed to in the workplace. The OSHACct inspiregleyers to ensure that their workers have a
safe and healthy environment, and if practicatampletely eliminate recognized hazards from
the workplace. Some methods employers have useihtimate hazards are; changing work
procedures or by installing engineering contralshsas self-capping syringe needles, ventilation
systems such as a fume hood, sound-dampening aistierireduce noise levels, safety
interlocks, and radiation shielding. Accordinghe OSHACt, if it is not possible to eliminate a
potentially hazardous exposure, the employer muastighe other measures to protect employees,
such as personal protective equipment (PPE).

The OSHACct resulted in the creation of the Occupeti Safety and Health
Administration (OSHA), which is part of the U.S Bapment of Labor. OSHA develops
workplace standards for general industry, constiaatork, shipyard employment, and for long
shoring and marine terminals [6]. OSHA has théauty to legally enforce its standards. In
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order to develop these regulations, OSHA needsstibpecific information. Because of this
need, the National Institute for Occupational Saéetd Health (NIOSH) was created as a
research agency within the Department of HealthHunghan Services [6]. Based on research
results, NIOSH makes recommendations to OSHA reggttie creation or revision of OSHA
standards, along with education and training irupetional safety and health.

Section two of the EPGE tool is a written repomg@ator. Templates are used to help
guide the user through developing the reports damaspghat are needed to satisfy standard
requirements. In this section the templates ard tsshow the clients a general way a similar
report has been put together in the past. In thig thhey can possibly save research time and
money, by being able to quickly fill out a templatsetead of constructing the whole thing from
scratch.

The Report Generator section has its basis in BidAdescribed employer
responsibilities. Where it states, “Your emplogerst make available information on safety and
health hazards in the work area, precautions taken, and procedures to be followed in the
event of an accident or exposure to toxic subs&irfég¢ and “The employer is required to make
available copies of appropriate OSHA standardgstukegulations, and requirements in the
workplace” [6]. This means that every company niaste available written emergency plans
along with the appropriate OSHA regulations. TieeEgency Preparation and Green
Engineering (EPGE) tool could aid the employerrgating, organizing, and quickly referencing
this multitude of written plans or reports. Thisane that the Report Generator section is only in
place to generate reports from templates, or pst ‘@lug and chug” report writer.

To accomplish this goal the EPGE tool would be nedleff the current report
generating mechanisms already in the Environméftalvledge and Assessment Tool (EKAT).
Within EKAT the “My Projects” and the EKAT Projebtanager allow multiple EKAT users to
centrally organize and reliably document environtaksolutions, while working collaboratively
to generate reports and make decisions [1]. Mditheoautomated assistance EKAT can give in
environmental evaluations, such as the environrheotaening tool, is found under “My
Projects.” The “My Projects” section lets a useoa$e to work on an existing project, either as

the primary individual or as a participant on ajpcoto which he or she has been invited to
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provide input. The user can also be asked to gimgview existing project work, but not
provide actual on-line changes.

Under ‘My Projects,’ a user has a choice of perfagrone of the following nine
assessments: environmental screening, solvergrsogg estimating the chemical
concentrations in air (TECCA), estimating air enuss from a process (EmisCalc), estimating
the environmental impact of a product over its @ifele (TRACI), using the environmental
safety and occupational health (ESOH) complianok &xamining National Environmental
Policy Act (NEPA) or Programmatic Environment, Sgafand Occupational Health Evaluation
(PESHE) reporting requirements (which are spetifithe U.S. Marine Corps), or conduct a
system assessment [1]. A more extensive explanafitre nine different assessments is
presented below.

* Environmental Screening- The environmental screening tool compares
chemicals the user enters to federal environmeegpilatory lists (such as the
Safe Drinking Water Act, etc.), as well as makihgrnh aware of other health and
safety concerns, such as whether a chemical ésllest carcinogenic, or what
permissible exposure levels OSHA has set for fie Uiser can transfer the results
to a more-detailed report, which can be savedwiad document.

* Solvent Screening-The solvent screening tool evaluates solventstiie air and
hazardous waste compliance while highlighting dpe€ilean Air Act control
technology requirements for solvent cleaning openat[1].

» Estimating the chemical concentrations in air (TEC@\) - This tool is used to
estimate the potential average concentration deanical in the air of a room
where a volatile liquid chemical release or spi$loccurred.

* Emissions Calculator (EmisCalc) -EmisCalc estimates pollutant emissions
associated with process activities, using EPA-apmtair pollution factors.
Different processes are selected through a pullrdovnu selection process [1].
Results are useful for air-permitting requiremeantd can also be integrated with
the modified TRACI assessment for life-cycle evétuss.

» Tool for the Reduction and Assessment of Chemicahd Other

Environmental Impacts (TRACI for EKAT)- Developed by the EPA and
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adapted to EKAT[1]. The U.S. EPA developed TRAGASSIst in impact
assessment for process design, life cycle assesspadintion prevention, and
sustainability metrics. TRACI for EKAT allows theser to evaluate the
environmental impact of chemical emissions to awater over a product’s life
cycle and to make pollution prevention decisionselleon this information.
Environmental Safety and Occupational Health (ESOH)Compliance Tool-
The ESOH compliance tool is an interactive set ofkinsheets covering different
types of potential hazards and issues relatingntor@nmental safety and
occupational health.

National Environmental Policy Act (NEPA) Decision Tee- The NEPA
Decision Tree assists Marine Corps users in meétahgyally mandated
requirements under NEPA to consider environmemtdlather related issues for
proposed actions [1]. NEPA ensures that when &d@gencies examine
potential projects, they give the same considanaboenvironmental factors as
they would to other components in the decision-mglgrocess. The NEPA
Decision Tree contains different tools, includihg evaluation of potential
categorical exclusions (CEs), designed to leadiiee through the NEPA
process, evaluate relevant information, and congpdeaft summary report
containing user input and tool resylty

Programmatic Environment, Safety and Occupational Kalth Evaluation
(PESHE) Report Generator-The PESHE Report Generator helps create a
Programmatic Environmental Safety and Occupatibleallth Evaluation report
for the Marine Corps by using information inputthe user and results of other
EKAT assessment reports for the project [1]. Th®ort can then be saved to a
Word document and modified outside of EKAT.

Systems Assessment-he systems assessment tool provides an ovenfiew o
environmental risks and recommendations for mitnggthese risks for product
systems. Information is organized by major subsydte each product system.
Currently, only two systems are included, tactielicles and computer systems

[1].
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In a similar manner as the previously mentioneariejools, the EPGE tool provides the
user with a list of available report/plan templafesm which a user will choose and be led
through a series of other questions to fill in itin@ortant information, Figure 2.3. The templates
have been generated based loosely on the list giyéime Business and Legal Reports (BLR)

[14] list of written plan templates.

Figure 2.3 Purposed mock up for the Report Generato
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UExposure Control
UFall Protection

UFire Prevention
UHearing Conservation
Ulock out Tag out
URespiratory Protection
UElectric Work Plan

Business & Legal Reports (BLR) has been helpingdunesources, Safety and
Environmental professionals with legal complianod professional support resources for over
30 years [14]. BLR's attorneys, analysts, and jalists are experts in their respective markets.
They constantly research federal and state lemisldbest practices, industry trends, and
impending developments that can affect your orgdiun. Products are delivered in print, CD-
ROM, Internet, and newsletter formats. A few offB& products include:

e Human Resources

* What to Do About Personnel Problems in [State]
» Compensation

* Employee Compensation in [State]
» Safety

OSHA Compliance Advisor
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* Environmental
» Environmental Compliance in [State]

Although Business and Legal Reports (BLR) doesr@fsomewhat more comprehensive
database of some of the similar aspects as the E&hEa one year subscription to their Web
site is approximately 800 dollars, and it will metlude an Emergency Database, or a Green
Engineering section. So for the EKAT user a supson to BLR may not be financially
advantageous.

The templates that are available were createdmarzor such that they all meet the same
basic form to make it easier to program them ihtoEPGE tool. A list of written report

templates that will be offered is available in T@aBl1, and the actual templates are offered in

Appendix C.

Table 2.1 List of available written plan templates.

General Templates Specific Situations
Accident Prevention Blood borne pathogens
Emergency Plan Confined Spaces
Hazardous Communications Excavation

Safety and Health Program Exposure control
Safety Policy Fall protection

Fire prevention
Hearing conservation
Lock out Tag out
Respiratory protection
Electric Work plan

Along with being able to generate the report amiwit as a Word document, the EPGE
tool will archive the user’s past reports. Thisynsaem obvious or somewhat meaningless, but
for every written plan that is made, sometime mfilture it will need to be updated. To be able
to go and just bring up the electronic copy and thedupdates will save the employer time and

money.

27



HAZWOPER Training Resource

One critical aspect of preparedness is workeritigirBecause of the hazardous nature of
certain types of work, worker training is an esggrspect of occupational safety and health
programs. Many OSHA standards include a componfenbiker training. One example of a
training requirement already in place that appitegotential emergency response and terrorism
incidents is the Hazardous Waste Operations andd@aney Response (HAZWOPER) standard,
29 CFR 1910.120 and 1926.65, and 40 CFR 311 [Ib§ HAZWOPER standard describes
requirements for employers and workers engagedeéndifferent types of activities: cleanup
operations at uncontrolled hazardous waste sileanagp operations at sites covered by the
Resource Conservation and Recovery Act of 1976 RC®luntary cleanup operations at
uncontrolled hazardous waste sites; operationdvmghazardous wastes at treatment, storage,
or disposal facilities covered by RCRA; and emeoyaesponse operations involving the
release or potential release of hazardous substawbéch includes chemical, biological, and
nuclear agents [15].

The importance of worker training was apparentdthlihe successes and shortcomings
of the response to the attacks at the World TraelgeZ and Pentagon on September 11, 2001
and the subsequent introduction of anthrax intdit& postal system. Previous reports have
examined the role worker training played in theteghof these events [16]. Some of the critical
issues identified by these reports include: tharieecross-functional training (e.g., training
emergency responders about the role of skilled mtmersonnel and vice versa, so that they can
function more effectively in a large recovery efjpthe need for training that addresses the
transition from the rescue phase to the cleanupemediation phase; the need for incident
command system (ICS) populations other than fice@olice; and the need to improve
coordination among the various agencies respon&iblsorker safety training [16].

First responders traditionally have been thouglasofire personnel, hazardous materials
(HAZMAT) teams, police, and emergency medical ser\personnel. In the case of the World
Trade Center and Pentagon emergencies, many s&ulgabrt personnel such as heavy
equipment operators functioned in part as firgpoeslers. Law enforcement personnel had

“dual functions” in performing legal/investigatprand first responder roles.
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Another challenge is the transition from emergemsponse to the post-emergency
response cleanup operations. The OSHA HAZWOPERIJatdrdistinguishes between
operations during and immediately after the emergeand post-emergency response operations
that take place some time after the initial respois particular, there are detailed training
requirements for emergency responders and for weikegolved in post-emergency response
cleanup operations, but the requirements for ingiif skilled support personnel during
emergency response are far less severe.

Under HAZWOPER (29 CFR 1910.120(q)(4)), skilled poiph personnel are required to
have only an “initial briefing at the site priaw their participation in any emergency response.
The initial briefing shall include instruction ihg wearing of appropriate personal protective
equipment (PPE), what chemical hazards are involed what duties are to be performed”
[15]. Because the transition to post-emergencyaresp was not clearly defined during the
events of September 11, 2001, training requiremientskilled support personnel under
HAZWOPER were not as clear as they might have been.

Other issues that have been identified as chaltefaggreparedness training in the future
include: the role of critical incident stress deling; protection of workers against the
possibility of secondary threats (including intenil secondary threats); and collection and use
of injury and illness data during and after the egeacy response, both for first responders and
for workers involved in cleanup and remediatiorsHould be noted that some training curricula,
particularly those developed for construction safetay have an appropriate role within the
context of an emergency response operation, irasirto longer, more detailed courses [15]. It
should also be noted that training curricula shdotadis on hazards beyond normal responder
training, such as chemical, biological, and radjatal hazards, the risks associated with
demolition, and the use of air purifying respiratQAPRS).

The Center for Disease Control (CDC) Core Compeédsrfor Public Health Workers
identifies tasks every public health worker shcagdable to do [15]:

* ldentify and locate the emergency plan
» Describe the role of public health
» Describe the chain of command

 Describe and demonstrate each functional role
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* Recognize deviations from the norm

* Identify limits to own authority

» Describe communication roles

* Demonstrate use of communication equipment
* Apply creative problem solving skills

The Environmental Knowledge and Assessment TooAEKcurrently maintain NEPA
Process Training, and Air Emission Training sediorhe NEPA Process Training is a guide in
place to help the users understand what NEPA is,itybertains to, and how to meet the
requirements. Similarly the Air Emission Trainisggment helps users identify who needs air
permits, and how to go about getting them [1].

Following and expanding upon these initial on-lir@ning components, a second
integral part of the tool would be the insertiorcate studies on various emergency planning,
response, and hazardous materials topics. Thergatiool section is included because of the
need for information availability. A comprehensiesource, allows users to stay up-to-date on
emergency procedures, as well as give them therappty to learn more about a specific topic.
In addition, this section gives information relatedraining courses, course locations, and
instructor contact information, see Appendix D.

The case studies include various examples of emeiggewith mercury, gasoline, and
other hazardous materials, see Appendix E. Wisilegithe HAZWOPER Training Resource,
the user will be able to read the procedures tinatllsl be done in each situation. In this way they
will be able to think through a variety of scenariand better prepare themselves for a future
emergency. The case studies about mercury weagneltfrom the Environmental Protection
Agency (EPA). This page includes case studiegm€al problems, incidents and cleanups
found in schools throughout the United States ttasigned for teachers and administrators to
educate them about the different kinds of mercpilyssthat have occurred in schools and to
encourage elimination of the use of mercury in sthygoromote proper management and
disposal of mercury and mercury containing produantsl prevent mercury spills [17].

Another example of a case study was obtained astigte in the Journal for Hazardous
Materials [18]. It describes a portable plastisajane container explosion and fire. While

working at home on a science project to deternfieeburn rates of different types of wood fuel,
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a 14-year-old boy was severely burned after flatreageled back up into the portable gasoline
container and exploded. It is shown by experimentahat a flame arrester installed in the pour
opening of the portable gasoline container woukeh@evented an explosion inside the gasoline
container [18].

The last portion of the HAZWOPER Training Resougca contact database for training
courses offered around the Nation. It will includB®rmation on where and at what time
HAZWOPER training can be taken, which will be stspecific. This can be found at the Safety
Videos, Software and Resources for OSHA Complidedé site [19]. In addition, this section
will include information about how one can beconteaer, and what OHSA requires of
trainers. The OSHA Institute Education Centers \8febsupplied this information [20]. In
addition the HAZWOPER training that is offered thgh the Division of Continuing Education
at Kansas State University is also included in $leistion [21].

Though the main focus of this portion is HAZWOPE&ing, there will be links to
other training courses offered online. The linketioer outside training tools are provided
because the EKAT team realizes that in the busie@gsonment there is a need for other
training in addition to the HAZWOPER certificatiaourse. Examples of other courses include;
Emergency Response to Hazardous Materials inciderdééiminary Assessment and Site

Inspection training, and Introduction to Environrte@iManagement Systems [20].

Green Engineering

The increase in interest in sustainability, enuwin@mtal concerns and government
regulations has inspired the chemical industryathbnnovation and reformulation of products
that address a broad spectrum of human and envenoiairhealth and safety factors. Defining
"green” chemicals is difficult because the notios@npasses an array of factors: perception,
empirical values, geographical area of use, thécgtjpn for which they are used, available
alternatives, knowledge of the total manufactupnacess, life cycle assessment.

It is important to note that any chemical can bactat sufficiently high concentrations.
This includes seemingly safe compounds as watde &alt, and excess nitrogen in water.
Eutrophication happens when too much nitrogen snamp water, and no life can be
supported. However at optimal concentrations gérois not a hazard. With that said green
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engineering is the design of chemical productsm@ndesses that reduce or eliminate the use and
generation of hazardous substances [22]. Greemegigng currently addresses both clear
hazards and those linked with such global mattedimate change, energy production,
availability of a safe and adequate water supplgdfproduction, and the presence of toxic
substances in the environment. The 12 Principlé€sreén Engineering, Figure 2.4, provide a
framework for understanding and represent a reéfleaif those engineering techniques that are
being used to become more sustainable. The challeingustainability will be tackled with new
technologies that provide society with productsle/bising an environmentally responsible
approach.

The concept of “design” in the definition of greemgineering is an essential element in
requiring the deliberate use of a set of critggraciples, and methodologies in the practice of
green engineering. Because green engineeringeistionally designed, it is by definition
difficult to do it by accident. The phrase the “wsegeneration” implies the requirement of life-
cycle considerations [23]. Green engineering @antbized anywhere in the life cycle, from
cradle to grave. The term “hazardous” is usedsibibadest context to include physical (e.qg.,
explosion, flammability), environmental (e.g., oeaepletion, climate change), and safety and
health (e.g., carcinogenic, mutagernit3]. The design of environmentally benign produatsl
processes may be guided by the 12 Principles aériGEmgineering, Figure 2.4 [23]. These
principles are a characterization of the fundameng&thods taken to attain the green
engineering goals of benign products and proce3s$eslist should be viewed as a reflection of
science that has been done within this promisield in the recent years, as well as a direction
that has been set by some of the pioneering ssiemtho have laid the ground work for the
future [24].

It is important to note that there are many versiofnthese principles including the 12
Principle of Green Chemistry [23], and 9 Principbé$sreen Engineering [27], but they all
encompass relatively the same ideas, and the weskimwn in Figure 2.4 covers the ideals of the
EPGE tool.

Although the Principles of Green Engineering inUfeg2.4 are important and act as a
guide post for green engineering, in reality themeeno chemicals that can satisfy all twelve. The
12 principles should be thought of not as rulesslar inviolable standards. Instead they are a
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set of guidelines for thinking in terms of sustdileadesign that can lead to useful advances for a
wide range of engineering problems [27].

Figure 2.4 12 Principles of Green Engineering [2373.

Principle 1 — Designers need to strive to ensure that all mah&nd energy inputs and
outputs are as inherently non hazardous as possible

Principle 2 — It is better to prevent waste than to treatl®arc up waste after it is formed.
Principle 3 — Separation and purification operations should bemponent of the design
framework.

Principle 4 — System components should be designed to maximézs, energy and
temporal efficiency.

Principle 5 — System components should be output pulled raffaer input pushed
through the use of energy and materials.

Principle 6 — Embedded entropy and complexity must be vievgeghanvestment when
making design choices on recycle, reuse or beaéficsposition.

Principle 7 — Targeted durability, not immortality, should &€éesign goal.

Principle 8 — Design for unnecessary capacity or capabilipuhbe considered a design
flaw. This includes engineering “one size fits ablutions.

Principle 9 — Multi-component products should strive for metleunification to promote
disassembly and value retention (minimize matetiarsity).

Principle 10 — Design of processes and systems must includgration of
interconnectivity with available energy and matisritows.

Principle 11 — Performance metrics include designing for penfmmce in commercial
“after-life”.

Principle 12 — Design should be based on renewable and readhijable inputs
throughout the lifecycle.

The Principles will be a set of parameters in aglemsystem where there will be
situations in which progress toward achieving tbal @f one principle will inspire progress
toward several other principles [27]. In otheresgghere may be trade-offs between the
application of two principles. Those trade-offs cerly be resolved by specific choices and
values of practitioners within the context of thgpecific situation or within their society. The
point is to use these principles to maximize theitpe@ aspects of chemical use and selection
while minimizing the negatives. An example is bi@etol made from corn. It does meet the
requirements of principle twelve, but fails oneyesg and ten. This is a good example where the
EPGE tool can help in the design/development optaet. Accomplishing this through use of
multiple sections of the tool and putting themtadlether to get a better idea of the overall

impact of the plant on the environment.
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Environmental awareness created over the last tteeades has led to the consideration
of sustainable activities at different levels offgmnment, corporation, and public sectors.
Everyone is looking for a healthier environmena aeasonable cost. The concept of using green
products emerged to help society achieve sustara@irisumption, and many programs have
been launched in the wake of such realizationkeriridustrialized nations to address this
opportunity.

The development of green products is dependentantidying the impact that humans
have on the environment. Carbon has become thermyrused to assess this interference on the
Earth’s climate system. Impacts on climate are @megbin terms of radiative forces, which can
be considered as perturbations to the Earth’s tiadibudget prior to feedbacks from the rest of

the climate system [28]. The concept of global-wiagrpotential (GWP), where

Tfax x(t)dt
GWP=2 — (2.1)
j a r(t)dt

has been adopted to convert other atmosphericitmrds into their equivalent in terms of €0
atmospheric radiative forces [28]. At this poirfitH’ is the time period the calculation is
considered, ais the radiative efficiency due to a change inagpheric abundance of substance
x (i.e. Wm?kg™) and x(t) is the decay of the abundance from ¢hease of the substance [28].
The denominator is the same as the numeratornbeterence to substance r, £0he actual
composition of equation 2.1 is not important. Jtiewever, important to note that the GWP
comes from an actual scientific equation, instefaal wanel of advisors giving their opinion.

Green products may be defined as products thaacorécycled materials, reduce waste,
conserve energy or water, use less packaging,eghote the amount of toxics disposed or
consumed as shown in Figure 2.5 [29]. These predaret less hazardous on humans and the
environment compared with the conventional prodirctsse, and are more socially,
economically, and environmentally feasible in thed term.

Pollution is generated at almost all stages ifiteeycle of a product. Consequently,
adding green engineering to the manufacturing m®&®m the start to the end of the lifecycle

will have incredible impacts for the entire bionetk. The need for pollution prevention is

34



stronger than ever, due to environmental challengesst competition, consumer and shareholder
demands. Above all, pollution prevention in thdustrial environment means that in-plant
practices, including process modifications, feedstubstitutions, product reformulation, and
management practices need to be addressed. En@ndally conscious manufacturing takes

into account the regulations and requirementsrigirenmental safety, and fully incorporates
them into the manufacturing processes from newymbdesign to the end of life disposal.

Figure 2.5 Characterization of Green Products [29].

Promaotes good
indoor air quality

Incorporates Durahle, low
recycled content maintenance

No environment degrading Made from natural and/or

toxic chemicals or by- renewable resources
prodicts in its life cyele \ /

Green produocts

Locally
obtained

Mo CFCs, HCFCs or
ather ozone
depleting substances

Bio-degradable

Readily recycled

Recently, industries producing green products laeeased their manufacturing due to
an increase in demand. In various parts of thedvgmeéen marketplaces are developing to deliver
these products to those consumers whose buyingidesiare at least partly affected by their
personal environmental criteria. Studies show 8486 of consumers prefer buying food
packaged in environmentally safe materials, witto#@illing to pay more for such packaging,
clearly showing that consumers play an importal® om purchasing ecologically sound
products [29]. A lifecycle assessment providesulsaformation for comparison of green
products.
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If a manufacturer wants to tap into this increasdamand, then they need some
background. The characteristics of green prodwtsvary significantly depending on the
materials. To gain a good background of green pisdone needs a working knowledge of [29]:

* Relevant health and environmental impact issuescaded with different
material types

» Government, industry, and third-party standardggfeen products, where they
exist

» Available green products in the marketplace, incigdheir specific green
attributes, performance characteristics, appearamckcosts

Chemical products can be manufactured using a vadety of synthesis routes. The
designer of a chemical process must choose fraamaltive raw materials, solvents, reaction
pathways, and reaction conditions, and these desigites can have a significant impact on the
overall environmental performance of a chemicatpss. ldeal chemical reactions would have
attributes [30] such as:

* Simplicity

o Safety

* High yield and selectivity

* Energy efficiency

» Use of renewable and recyclable reagents and raeriala

In general, synthesis processes cannot attairi tlkse goals at the same time, and it is
the task of chemists and chemical engineers tdifgeraction pathways that optimize the
sought-after attributes.

Characterization of environmentally friendly patlysaequires creative advances in
chemistry as well as process design. Generalnpative design tools for identifying green
chemistries are not available, because the nunflroices in selecting reaction pathways is so
large and the implications of those choices areosoplex. Nevertheless, an extensive body of
knowledge concerning green engineering exists anmeglesign tools are emerging.

In general, green engineering is presented in @gickparts; qualitative and quantitative.
Qualitative principles that may lead to environna¢imhprovements include alternative solvents,

alternative reactants, and alternative chemisf8gp Quantitative principles are more
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optimization based and can be used to identifyrenmentally preferable reaction pathways
[31]. For example, the 12 Principles of Green Eagiing are all quantitative and deal with
design issues.

Section four of the proposed tool includes an emrrental management/minimization
component focusing on Green Engineering. Instéagsbexamining what potential concerns
the user may have with a particular material, tod tan help suggest alternative chemicals that
are less toxic or ecologically hazardous. Thisisaavould take advantage of EKAT’s extensive
chemical database along with existing chemical cdrbpity spreadsheets: Building for
Environmental and Economic Sustainability (BEESk&h Chemistry Expert System (GCES),
Solvent Alternatives Guide (SAGE), Coating Altemeas Guide (CAGE), Handbook of Green
Chemicals, and the HSDB database.

The Internet does offer some helpful tools in clmpsot only green products but also
green chemicals. Building for Environmental and iimmic Sustainability (BEES) software is a
decision support tool that helps to select costetife and environmentally preferable building
products [29]. The tool is developed by the Natidnstitute of Standards and Technology, and
boasts a database of 230 building products andebhenomic performance. The environmental
performance is measured by assessing a produti's &fe cycle from raw material attainment
to manufacture, transportation, installation, useycling, and waste management. Economic
performance of a product is measured using theyiie cost method and is combined with its
environmental performance into an overall perforoeameasure to assist in multi-element
decision making [29]. This same method is usedanyrother green product tools.

The increase in consumer demand has also spawriedraased interest in the use of
green chemicals in manufacturing. In addition® green product tools there are also tools like
the Environmental Protection Agency’s (EPA) Gredre@istry Expert System (GCES), which
is a stand-alone computer program that can betasselect green chemicals and reactions.[32]
The GCES picks chemicals and reactions that redudeninish the need and production of
hazardous chemicals. EPA uses GCES to identifyipoii prevention opportunities for the
synthesis of new and existing chemicals. The GCGiElides five modules; the Synthetic

Methodology Assessment for Reduction TechniquesARW), The Green Synthetic Reactions
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module, The Designing Safer Chemicals module, Tiee@ Solvents/Reaction Conditions
module, The Green Chemistry References module [32].

The five sections in the GCES are in place to hishrs build a green chemical process,
design a green chemical, or examine the field eégrchemistry, and it is equally useful for
known and unknown chemicals and their syntheticgsses [32]. Section one is the Synthetic
Methodology Assessment for Reduction TechniquesARW) which quantifies and categorizes
the hazardous substances used in or generatedignacal reaction based on information
provided by the user [32]. This section operatefeuthe assumption that reactions can be
modified and reevaluated to optimize their greetuimrga The SMART module calculates the
theoretical amount and hazard of each reaction coemnt on an individual chemical basis and
then points users to the other modules in theftobahformation on a green alternative.

The Green Synthetic Reactions module provides teahimformation on green synthetic
methods of making chemicals. It is equipped witearchable list of green synthetic processes
including descriptions, keywords, and referendé® Designing Safer Chemicals module
describes how chemical substances can be moddiethke them safer. This module leads the
user through a series of questions and then identiiolecular modifications to minimize
hazards. The Green Solvents/Reaction Conditionsuteadcludes technical information on
green alternatives to traditional solvent systentallows users to search for green solvents
based on physicochemical properties [S2he Green Chemistry References module allows the
user to obtain additional information using a humiifesearch strategies as well as add
references to the module [32].

The Solvent Alternatives Guide (SAGE) is a compnsinee guide designed to provide
pollution prevention information on solvent and gess alternatives for parts cleaning and
degreasing [33]. The Coatings Guide™ containsra¢t@ols to help users identify low-volatile
organic compound/hazardous air pollutant coatingsmay serve as drop-in replacements for
existing coating operations [34]. To date, thet®gs Guide information base has focused on
alternative coatings for plastic and metal subsgrat

The Handbook of Green Chemicals describes appraglyna000 trade names that
provide one or more of the following green attrémitbiodegradable, environmentally
safe/friendly, recyclable, hazardous air pollutéifsP's)-free, low ozone —depleting/ non-
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ozone-depleting, volatile organic compounds (VO@nupliant/low-VOC/VOC-free, low global
warming, low vapor pressure chemicals, non-chlamofcarbon (CFC) /non-HCFC, significant
new alternatives policy (SNAP), nonhazardous, Supdramendments and reauthorization act
(SARA) -nonreportable, halogen-free, noncarcinogeand nontoxic [35]. Inclusion of products
in this book was the result of a two-step procesmnufacturers were canvassed for products
meeting criteria listed above; these products wesa screened for identifiable green attributes.

To make this section realistic, the EKAT team plamassign a “greenness factor” to
each chemical. This score will be based on phiaita chemical information, environmental
information, and safety and health information untthg that shown in Table 2.2. Table 2.2 is
prepared to enumerate factors to consider in thiation of chemicals with respect to
greenness. The greenness factor will be baseldeothiemicals appearance or absence from
previously mentioned databases. For example, michéwill be given a green light if it is not
on the Safe Drinking Water Act (SDW) list or a tteght if it is not biodegradable. So in this way
a chemical will be given a green or red light fack of the criteria listed in Table 2.2, and itlwil
be up to the user to decide if they should contuniag the chemical of interest or look for
possible alternatives. In the event that no dataaaailable for a specific chemical, the EPGE
tool will give it a yellow light. This result indates that the user should use caution, because
there is insufficient information about their cheai

The physical and chemical information could incltioecity (permissible exposure limit
(PEL), reference exposure limit (REL), immediatégngerous to life and health (IDLH)),
density, vapor pressure, and solubility in watdéreJe properties are the basic building blocks of
a chemical. With this information a company coeléluate the general environment that must
be maintained to support their chemicals safely.

Environmental properties are not as black and wadstphysical properties, but are just as
important, especially in the developing global @i change situation that our society faces.
These properties are important because they reprdseeffect that an industry’s chemicals and
processes have on the environment. The environimafdaemation could include maximum
contaminant level (MCL) concentration in drinkinguter, stratospheric ozone depletion, air

guality issues, and photochemical smog formatibhis section is needed to give the user an
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idea of what to expect when using certain chemieadd to give them a picture of the
conseqguences involved in manufacturing their prtsduc

Table 2.2 List of properties included in the “Greemess Factor”.

Physical and Chemical Environmental Concerns Safety and Health

Properties

Octanol/Water coefficient Stratospheric ozone déple Human carcinogens

Vapor Pressure Photochemical smog Persistence Bioaccumlative Toxins
formation (PBT)

Vapor Density Halogens Health effects in air

Flash Point Atmospheric acidification, Health effects in water
acid rain

Autoingnition Temperature  Antibiotics, hormonesgdan Mutagenic compounds
pesticides

Solubility in water Clean Air Act (CAA); HAP  Respiratory irritants
or VOC

Soil Adsorption coefficient Resource conservatiod a  Microbial/viral infection
recovery act (RCRA); P and

U lists
Recyclable Global Warming Potential Green Products
Corrosivity Biodegradable Toxicity
Reactivity Terrestrial toxicity
Renewable
pH Anaerobic/ Eutrophication  Solvent/Coating Alternative

environments

A safety and health section can be included if'gheenness factor” to give a general
representation of how chemicals will affect their@oyees and the plants and animals in the
surrounding area. Some of the important propentiglside human carcinogens, microbial and
viral infection, and mutagenic compounds.

In general, the greenness factor will be assignédtive idea that the least amount of
negative lists (eg. human carcinogens, mutagempoonds, respiratory irritants) and more
positive lists that the chemical shows up on, tteeger the chemical. It is understood that this
may not be the case, for example say a water tegdtpiant is examining a new chemical used
for treatment, and the chemical only shows up enSthfe Drinking Water (SDW) list. Though it
is unlikely that it would only show up on one ligtit did, then even though it is only on one Jlist
indicating a relatively green chemical, the usergehto realize that this can be a bad treatment

option. So even though the Green Engineering@edt the EPGE tool does offer helpful
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suggestions for greener chemicals, the users tiilhave to use their judgment and only use the
tool as a guide.

The future challenges facing green engineeringlaerse and address broad issues of
sustainability. Because of this extensiveness$atikl be no surprise that a number of these
challenges are being pursued for reasons ranging économic to scientific.

The challenges to research in achieving effectp@ieations of the green engineering
principles are numerous, and a detailed discussi@ach is not possible. However, a listing of
some of the challenges may inspire thinking abtlwtrochallenges that should be included [26]:

» Development of “preventative toxicology guidancdiewe increasing knowledge
of biological and environmental mechanisms of actce continuously
incorporated into the design of chemical products.

* Incorporation of synthetic methodologies thatezenomic and benign to human
health and the environment.

» Efficient material design in order to maximize relefreuse of natural resources.

Even if the research challenges are met, that daesiean that they will not get stopped
by implementation challenges on the industrialescAtioption of environmentally benign
processes may be facilitated by the following [26]:

» Flexibility in regulations.

» Tax incentives for implementing cleaner technolegie

» Research programs to facilitate technology trarefieong academic institutions,
government, and industry.

» Patent life extensions for cleaner process optitinzaa

To meet both of the previous challenges, the effeetds to start with the education of
students, and others, at all levels where the pbjlby and practice of green engineering can be
introduced. Educators need appropriate tools,itrgjrand materials to effectively integrate
green engineering into their curriculum and rededroportant steps to be taken to advance
green engineering include the following [26]:

» Systematic recognition of hazard/toxicity as a jp¢tals chemical property of

molecular structure that can be designed and mkatgul
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» Development and utilization of practical laboraterperiments to illustrate green
engineering principles.
* Introduction of the basic concepts of chemicaltology and the molecular basis
of hazardous properties.
* Incorporation of green engineering topics on praifagal certification exams.
» Teacher reference materials for incorporating gexegineering into existing
courses.
Sustainability poses some unique challenges foschentific world. The growth of
green engineering needs to increase at an acaxgrate if both industry and academia are
going to meet these challenges. Green engineeamdecome the norm with the wide spread
use of the 12 Principles of Green Engineering. fbneth section of the EPGE tool will aid users
in this task, and give them the building blocksdmsustainable future. This last section can tie
all of the sections together. In that, with the akthe previous three sections and the final Green
Engineering section a detailed Environmental Mansge System (EMS) can be compiled. An
EMS is a set of processes and practices that enaldeganization to reduce its environmental
impacts and increase its operating efficiency [3Blese EMS’s are the Environmental
Protection Agency’s (EPA) standard for measurireggghvironmental footprint of a company. In
the next chapter of my thesis a detailed descnpticEMS’s will be presented, including how
they are put together, and how the Emergency Pagparand Green Engineering (EPGE) tool

can aid in the production of these reports.
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CHAPTER 3 - Applications for the EPGE tool

Introduction
Sustainability is the next big innovation in oucsy. With our dwindling resources and
continual input of hazardous chemicals into theremvnent, any company that can show others
an easy way to be more environmentally friendlyl e on the cutting edge of research and
technology.
Some argue that the earth is the best teachestdisable practices [36]. For a company
to begin to be sustainable, there are some questian need to be answered:
* How can nature's organizing principles be appliredasign, production of goods,
and everyday living?
* s a growing economy equivalent to a healthy ecorfom
* What are other ways of measuring success, and howe encourage businesses
to adopt sustainable practices and perspectives?
* What are the possible outcomes, and how can wéediea most sustainable
society for our children and ourselves?
| propose to use the Emergency Preparation anch@egineering (EPGE) tool in
conjunction with Environmental Management SysteBM$) to begin to address the idea of
sustainability in a more practical setting. Cutlethe development of a comprehensive tool
that identifies environmental, health, and safetyaerns along with supplying relevant
emergency data would be applicable to any busimessganization. This tool will be available
as an initial building block for the sustainabildf/the company. It can be used as a resource to

better characterize and solve the environmentaésthat could affect any business.

Environmental Management Systems (EMS)

In order to address their environmental respongds| public and private organizations
have adopted Environmental Management Systems (EMi®)most common framework an
EMS uses is the plan-do-check-act process, witlydlaé of continual improvement [36]; see
Figure 3.1. Although this method is the preferresthd for the Environmental Protection

Agency (EPA) [36], they do not specifically favtiig method over the International
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Organization for Standards (ISO) 14001[37] (thernational standard for EMS) or visa versa.
These two sources both give an outline for EMS,taecEPA advises the use of both when
putting together such a document so as to geteheflts of both.

Figure 3.1 How to use EMS [36]

A

The 1ISO 14001 was developed as a systematic marag@mproach to the

environmental concerns of an organization. The ebgaeoutcome of this approach is frequent
enhancement in environmental management. Plangsiagcomplished by first setting an
environmental policy, then making the environmentaicerns of the firm clear (Aspects) and
defining what will be done to control them (Objeets and Targets) [37]. Once organizational
structure is established, personnel responsilsjitempetency training, and implementation
must begin. Communication practices, documentatarol and procedural documents,
operational control and emergency preparednessedfe operation portion of the program.
These items are usually included in an EMS Manubich documents a program to accomplish
the objectives and targets set above.

The organization’s methods for measuring and maniats environmental impacts are
also included in the Manual, along with practicasidlentifying nonconformance and for
implementing corrective and preventive actions.sEh@long with routine systems audits and
record keeping, constitute the EMS checking andective action program [37]. And finally, the
program has a routine management review of ityiies. The outline above describes the
general sections of an ISO 14001 EMS.

EMS’s can be applied to all types of organizatiaith a structured system and approach
for managing environmental and regulatory respalitg#ls. The goal here being to improve
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overall environmental performance and stewardshghiding areas not subject to regulation
such as product design, resource conservationggeéiiciency, and other sustainable practices
[37]. To ensure environmental goals are set and BMSE’s can establish a continual process of
checking and in doing so facilitate the integratdrhe full scope of environmental
considerations into the mission of the organizaéind improve environmental performance. A
clever EMS includes procedures for both takingextive action if problems occur and
preventive action to avoid problems.

Key elements of an effective EMS include an envimental policy statement;
description of environmental aspects; listing ofimnmental requirements; clear environmental
goals; description of the environmental managemesgram; well-defined structure and
responsibility; appropriate education and traineig@mployees; effective communication and
documentation plans; appropriate documentationratiomal management, and control; regular
monitoring and measurement of performance; plamsltivess emergencies and non-
conformance; good records management; and regudirand review [36].

This is where the EPGE tool can assist companidsweloping an EMS. The Written
Report Generator will help documentation auditind eeview. The HAZWOPER training
segment is in place for the education and trainingmployees, and the Green Engineering
section will aid efforts to incorporate sustainaypiinto the performance of the plan.

EMS'’s can result in both business and environmdrgaéfits. For example, an EMS may
help [36]:

* Improve environmental performance

* Prevent pollution and conserve resources

* Reduce/mitigate risks

* Increase efficiency

* Reduce costs

* Enhance image with public, regulators, lendersestors

* Qualify for recognition/incentive programs suchtlas Environmental Protection
Agency (EPA) Performance Track Program [38], ardUWhited States
Department of Agriculture (USDA) Environmental Qtyalncentives Program

(EQIP) [39].
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EPA Performance Track incentive program recograzesdrives environmental

excellence by encouraging facilities with strongissnmental records to go above and beyond

their legal requirements [38]. Companies involwgaldally set four public goals to improve the

quality of our nation's air, water, and land. Memsbeaclude major corporations, small

businesses, and public facilities that are steaingurse toward environmental excellence.

Currently, the program has about 500 members ahzbmes all qualifying facilities.

A company’s success is based on the "gold standiardhe facility, which is based on

environmental performance - a standard that ppgisig members strive to attain as they meet

their goals. To encourage facilities to achieveirammental excellence through continuous

improvement, EPA has benefits that add value tioReance Track membership in a variety of

ways [38]:

Recognition - Performance Track recognizes mendmilities locally and
nationally through letters to elected official@de journal articles, press releases,
case studies, member listings on EPA’s website Partbrmance Track Awards.
Networking - Performance Track provides networkipgortunities through
Annual Member Events, regional roundtables, EPAtmgs, joint workshops
with Performance Track partners, and meetingsePtrformance Track
Participants’ Association.

Regulatory and Administrative Incentives - EPA weoviith states and other
stakeholders to provide specific regulatory and iatstrative benefits, such as
reduced self-reporting and low-priority status rfoutine federal inspections, that
are designed to reduce a facility’s transactionscagthout causing harm to the
environment.

Services — EPA encourages Performance Track fasilib take advantage of
services such as the Green Suppliers Network Rewvienveh helps manufacturers
and suppliers save money and improve environmeetébrmance, or the
Performance Track Mentoring Program, which matéa$ormance Track
members or potential members with top-performirgijitees currently in the

program.
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» Green Investing - Leading financial advisory firase Performance Track data in
their research methods. This practice can bermgfiperforming, publicly traded
companies, making them more attractive to investotsincreasing brand
recognition.

The qualifications for the program are broad aswhby the fact that both public and
private facilities have successfully qualified foembership; members range from large
multinational corporations to small local businessgth fewer than 100 employees. To become
a member of Performance Track a facility must H8&g

* A proven record of regulatory compliance

* Anindependently audited Environmental Managemestesn

* A history of past achievement and a commitmenbit@iauous improvement

* Mechanisms for public outreach.

Similarly, the USDA’s Environmental Quality Incevéis Program (EQIP) was
reauthorized in the Farm Security and Rural Investii\ct of 2002 (Farm Bill) to provide a
voluntary conservation program for farmers and heng that promotes agricultural production
and environmental quality as compatible nationalg@39]. EQIP offers financial and technical
assistance to eligible participants that aids @itistallation or implementation of structural and
management practices on eligible agricultural land.

EQIP minimum term contract ends one year afteirttpgementation of the last
scheduled practices and can have a maximum tetemgfears [39]. These contracts provide
incentive payments and cost-shares to implemergergation practices. In general, persons
raising livestock or agricultural production onggtile land may participate in the EQIP program.
EQIP activities are carried out according to aniremmental quality incentives program plan of
operations developed in conjunction with the prafubat identifies the appropriate
conservation practice or practices to addressabeurce concerns [39]. The practices, though
adapted for local conditions, are subject to NR&®nical guidelines.

The EQIP may cost-share up to 75 percent of thes @dsertain conservation practices
[39]. Incentive payments may be provided for upht@e years to encourage producers to carry
out management practices they may not otherwisavitkeut the incentive. However, limited

resource producers and beginning farmers and resateey be eligible for cost-shares up to 90
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percent [39]. Farmers and ranchers may elect t@ usetified third-party provider for technical
assistance. An individual or entity may not recetiesctly or indirectly, cost-share or incentive
payments that, in the aggregate, exceed $450,0G0I lBQIP contracts entered during the term
of the Farm Bill [39].

In the National Priorities Programmatic Fiscal Y2806 plan under EQIP the priorities
are listed as follows [40]:

* Reductions of nonpoint source pollution, such asients, sediment, pesticides,
or excess salinity in impaired watersheds consistgh Total Daily Maximum
Loads (TMDLs) where available as well as the redncdf groundwater
contamination and reduction of point sources sgctoatamination from
confined animal feeding operations

» Conservation of ground and surface water resources

* Reduction of emissions, such as particulate mattenogen oxides (NOx),
volatile organic compounds, and ozone precursatsdapleters that contribute to
air quality impairment violations of National AmbieAir Quality Standards

* Reduction in soil erosion and sedimentation froraazeptable levels on
agricultural land

* Promotion of at-risk species habitat conservation.

Even with the possibility of incentives from vargarganizations, developing and
implementing an EMS may also have some associatgd,ancluding [36]:

* Aninvestment of internal resources, includingf&afployee time

» Costs for training of personnel

» Costs associated with hiring consulting assistaihoeeded

» Costs for technical resources to analyze enviromah@npacts and improvement
options, if needed.

Transparency and open communication have socieraflis because others can learn by
reviewing the experiences and results that have tmrted. Voluntary development of an
environmental management system may have significdue to both the producer and society;
however, financial rewards from the governmentlier development and implementation of an

EMS can provide additional incentive to develop arake use of an EMS. Efforts to extend
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good environmental management to all countrieb@faorld will require financial aid and
effective communication.

Over the last several years, the Environmentaleetioin Agency (EPA) has been
involved in a wide range of voluntary activitiesfazilitate EMS adoption. EMS’s can improve
organizational efficiency and competitiveness, pte\an infrastructure for public
communication and engagement, and provide a piatforaddress other important issues such
as security [36]. EMS’s do not replace the needdgulatory and enforcement programs, but
they can complement them.

The EPA is committed to reduce environmental impacid consumption of natural
resources from their facility operations and compith all legal and applicable requirements.
The EPA’s environmental management system (EM8gs$sgned to meet the following goals
[36]:

* Ensure compliance by meeting or exceeding all apble environmental
requirements

» Strive to continuously improve environmental pemiance in terms of both
regulated and unregulated environmental impacts, @ergy and water
conservation)

» Employ source reduction and other pollution premenapproaches whenever
practicable

* Require consideration of environmental factors wimaxking purchasing and
operating decisions

» Establish, track and review specific environmeptformance goals; and

» Share information on environmental performance withpublic and allow
appropriate opportunities for input into EMS deystent and implementation.

Although EMS’s cannot guarantee any specific l@fenvironmental performance,
when properly implemented, EMS’s can help factiteehieve significantly improved

environmental results and other benefits.
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Environmental Impact Statement (EIS)

Within the Environmental Management Systems (EMe&Ji there is a sub category of
Environmental Impact Statements (EIS). These catebiaed as the systematic identification
and evaluation of potential impacts of proposegauts, plans, programs, legislative actions
relative to physical — chemical, biological, cuéijrand socioeconomic components of the total
environment [41]. The primary purpose of the EiScess, also called the National
Environmental Policy Act (NEPA) process, is to amage the consideration of the environment
in planning any decision making and to ultimatefjv& at actions which are more
environmentally compatible.

The National Environmental Policy Act (NEPA) recgsrfederal agencies to integrate
environmental values into their decision makinggesses by considering the environmental
impacts of their proposed actions and reasonatdenatives to those actions [42]. To meet this
requirement, federal agencies prepare a detagdensént known as an Environmental Impact
Statement (EIS). EPA reviews and comments on Ei&pared by other federal agencies,
maintains a national filing system for all EIS’sdaassures that its own actions comply with
NEPA. An EIS typically has four sections [42]:

* An introduction including a statement of the pugpasd need of the proposed
action

» A description of the affected environment

* A Range of alternatives to the proposed action

* An analysis of the environmental impacts of eacthefpossible alternatives

The purpose of NEPA is to promote informed decisitaking, by federal agencies, by
making "detailed information concerning significamvironmental impacts” available to both
agency leaders and the public. Not all federabastrequire a full EIS. If the action is not likely
to cause a significant impact the agency may pesgamaller, shorter document called an
Environmental Assessment (EA). However, EAs arg apbpropriate if there will be "no
significant impact.” NEPA is not in place to proiithe federal government or its
licensees/permittees from harming the environmuaritmerely requires that the prospective

impacts be understood and disclosed in advance M@y the potential environmental impacts
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are identified the Environmental Management Syst@fivS) can be modified to appropriately
consider potential environmental impacts in ordes¢hieve desired outcomes.

The application for the EPGE tool with respect ME and EIS, is only one specific
example, and is specifically related to documeortgtiraining of employees, and performance
measurement. With future generations, howeverEP@E tool can be geared to suit the needs

of companies developing an EMS.
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CHAPTER 4 - Conclusions and Future Research

Future Research

The future use of this Emergency Preparation am&GENgineering (EPGE) tool will be
enhanced with the incorporation of Geographic Imfation Systems (GIS) software into the
overall application of the tool. The user needbd@ble to make use of GIS software, EKAT and
EPGE to accomplish tasks where spatial data ack UA&th the vast information sources
available today, GIS is a key tool in organizinigtiabuting, and presenting spatial information
to the public. People access GIS for reasons inuid 3]:

* measure change

» conduct spatial analysis (developing maps)
» perform spatial modeling

* transact geographic accounting

* obtain decision support

GIS technology can be used for scientific invesiayes, resource management,
Environmental Impact Statements (EIS), developrp&nining, cartography, and route planning.
For example, a GIS can be used to map the movesheonhtamination plumes, or a GIS might
be used to inventory hazardous waste chemicalsmditary facility.

With GIS, it is possible to link information (atbates) to location data, such as people to
addresses, buildings to parcels, or streets wahetwork [43]. Then the information can be
layered to give a better understanding of how ivakks together. The layers can be chosen to
combine attributes based on what queries (usetextegarches) need to be answered.

A GIS is most often associated with maps. Therghaveever, more ways in which to
work with geographic data in a GIS other than sympéps. This is important, because it means
that a GIS can provide a great deal more problerwirgpcapabilities than using a mapping
program or adding data to an online mapping tool.

A GIS can be viewed in three ways [43]:
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» Database View: A GIS is a unique kind of databdgbe@world—a geographic
database (geodatabase). Fundamentally, a GISed basa structured database
that describes the world in spatial terms.

* Map View: A GIS is a set of intelligent maps anteastviews that show features
and feature relationships on the earth's surfae@a\bf the underlying
geographic information can be constructed and aséwindows into the
database" to support queries, analysis, and edfitige information. This is
called geovisualization [43].

* Model View: A GIS is a set of information transfaation tools that derive new
geographic datasets from existing datasets. Thegergcessing functions take
information from existing datasets, apply analfticctions, and write results into
newly derived datasets.

GIS software is the main method through which gephic data are accessed,
transferred, transformed, overlaid, processed dismayed. There are numerous commercial,
open source, and even shareware products thtiddke roles. Commercial software is mostly
used in industry, while government and military aements often use custom software, open
source products, or more specialized products.gédSessing software is used for the task of
preparing data for use within GIS. GIS analysiswgalfe takes GIS data and overlays or
otherwise combines it so that the data can be Wsaiaalyzed [43]. GIS statistical software uses
standard database queries to retrieve data angzergdta for decision making.

Specifically to this project, GIS’s used with Hadamns Materials (HAZMAT)
transportation is an example of where the Emerg@mneparation and Green Engineering
(EPGE) tool can be improved to aide more userstdrplanning for trucks carrying HAZMATSs
has been in practice for decades. Traditionally,ntfain considerations include cost, safety in
terms of risk of vehicle collision and potentiapesure of the public to the HAZMAT
substances [44].

A fine example where GIS’s are put to use to hegpare or avert emergencies is in
Singapore. Singapore’s high population densityigsdigh volume of oil refining make it a
dangerous place to transport petrochemicals. Otaitgnd constraints, petrochemical vehicles

are bound to pass through highly populated areas furong Island, the petrochemical hub, to
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the rest of the country [44]. The destinations,clilinclude petrochemical industries, airports,
and various petrol or gasoline stations, are spaeaass the island.

The existing regulations only specify the allowagp®ts or links to be exact, but the
routes are not considered. Given a set of altemoattes quantitative means of evaluating the
possible routes remains unknown, as well as infaomaxplaining what makes a destination
prohibited. The research by Huang [44] attempideatify a set of evaluation criteria that can
be used to route trucks carrying HAZMATS, incorpimg factors addressing the security aspect
(Table 3.1), in addition to cost, safety and expesln this case a GIS was used to quantify the
identified routing criteria, and a Genetic Algorti{GA) is applied to determine the weights of
two levels of factors involved in each of the aiie GA is a form of randomized-search
optimization mimicking the natural evolutionary pess of natural selection [44]. The main
objective of the project was to quantify alternatetes with a unique generalized cost to
determine its suitability for HAZMAT transportatiphased on current conditions.

After the identification of the criteria, a numbmrfactors that are subsets of each
criterion were identified. These factors are qualile and each factor was assigned a numerical
score ranging from 1 to 5, depending on the atiieilvalue. Table 3.1 shows a fragment of the
scoring system for the attributes.

Table 4.1 Scoring system for factors [44].

Emergency response 1 2 3 4 5

Nearby fire station 0-0.5 km 0.5-1km 1-1.5km 1.5-2 km >2 km

Nearby police 0-0.5 km 0.5-1 km  1-1.5 km 1.5-2 km >2 km

Nearby hospitals 0-1 km 1-2 km 2-3 km 3-4 km >4 km

Nearby army camps 0-0.5 km 0.5-1km 1-1.5km 1.5-2 km >2 km

Network redundancy N/A N/A 3 or more 2 lanes 1 lane
lanes

Souletrette and Sathisan [45] applied GIS’s intthasportation of radioactive materials.
Like HAZMAT routing, key inputs include demograpijenvironmental features and
transportation system characteristics. They idietifthree methodologies, namely, comparative
studies, worst-case assessment and probabiliski@assessment [45]. Another example was done
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by Brainard et al. [46] who demonstrated the us@I& to route aqueous waste cargoes using
four methods, namely [46]:
* routing by shortest time only
* routing by motorway and dual-carriageway encouraggm
* routing to avoid population centers
* routing to avoid accidents
The first two methods were used to identify the npoebable routes used by tanker
drivers to deliver their shipments, and the othegge risk-reducing scenarios [46].
The use of GIS in vehicle route planning offersuanber of advantages over traditional
methods [44]:
» Using maps alone to determine impact area anadhtbféatures is tedious and
time-consuming.
» Addition of relevant layers that can be used fatisp analyses
» Offers database capabilities that can handle at&idata
» Attribute queries are easy and relatively accurate
GIS solutions are emerging as an integral companemtarly every type of business and
government service. GIS networks will support a hanof "cross-cutting” business drivers
including homeland security, environmental secuhigalthcare, land use, social services, and
emergency management and security. So it makes Heaisthe evolution of the EPGE tool

should involve GIS capability to increase the aggdlon of the tool to a broader audience.

Overall Conclusions

As the demand for Environmental Management Sys{&nES) continues to expand,
there will be more and more need for tools thatroake information gathering and organizing
easier. The Emergency Preparation and Green Engigd&PGE) tool has the ability to help
meet this demand. The EPGE tool offers a compréyepackage that is needed to prepare an
EMS. The EPGE tool offers users the ability to jmgether large amounts of diverse data in a
form that will satisfy EPA and OSHA standards.

EKAT is an internet-based program consisting of atous automated tools to aid in

addressing environmental and safety-related is$Mbge content within EKAT® begins to
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address emergency planning and response needsrsf asnulti-faceted, interactive emergency
response/preparation tool would directly benefit ktharine Corps as well as other potential
users. It will be invaluable to have a tool that not only guide one during hazardous materials
(HAZMAT) emergencies, but also help users evalbat® chemicals affect their health and the
environment.

The emergency preparation and green engineerindgpésahe potential to become very
beneficial, based on the wide range of informatiod resources that it can provide. Emergency
response applications have the potential to b@wsiderable use not only to current EKAT
clients, but other public and commercial users ak. WVith the introduction of the green
engineering section, the user is able to make iméakr decisions on whether or not to use more
environmentally friendly chemicals. In additiongmviding the user with valuable information,
this tool will allow EKAT to fulfill a public needby offering a service that is not yet available
online.

At the current time the Emergency Preparation aree@GEngineering (EPGE) tool has
not been added to EKAT to use on the Internetnglar the implementation are in the works,
and a future deployment is anticipated. All themifation needed to put the tool together has
been compiled in the appendices, including:

» Contact information

* Report templates

» HAZWOPER training information
* Training case studies

» Greenness factor resources

In this way the tool will be ready to program itke Environmental Knowledge and
Assessment Tool (EKAT) when funding allows. TheAKieam has expressed interest in the
tool and its applications, so it is unlikely thiaettool's inception will be delayed for long.

The inspiration for this tool came from my compdetiof the HAZWOPER training
course in January 2007. | was overwhelmed withatheunt of information that was needed for
first responders in the event of an emergency,| &eltl that there should be a tool that can help
companies prepare for emergencies, or even piakiclés that could prevent HAZMAT

emergencies. At that same time | had been tryinbitdk of ways that EKAT could help a more
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general audience, and | feel that this tool mak€&Emore attractive to a larger group of
companies.

Over the past year of compiling information andadar this tool, | realized just how
much information is out there and how much thid most grow before it will be as
comprehensive as | envisioned it to be. Althougdrd are many tools for emergency response,
on the Internet, only the Environmental Preparasiod Green Engineering (EPGE) tool offers
an emergency database, a HAZWOPER training se@iogport generator, and a green
engineering section all in one place. This toeshivative, accommodating, and comprehensive,

and with future generations it will lead the way émergency management.
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Appendix A - List of Acronyms

ABT-Automated Briefing Tool

APRs-Air Purifying Respirators

ARQ-Automatic Retransmission Request

ATSDR- Agency of Toxic Substances and Disease Rggis
BEES-Building for Environmental and Economic Susadility
BLR-Business and Legal Reports

CAA-Clean Air Act

CAGE-Coating Alternatives Guide

CDC-Center for Disease Control

CE- Categorical Exclusion

CFC- Chloroflurocarbon

CHEMTREC- Chemical Transportation Emergency Center
CoBRA®-Chemical Biological Response Aide
CWT-Center for Wireless Telecommunications
DOT-Department of Transportation

EIS-Environmental Impact Statement
EKAT®-Environmental Knowledge and Assessment Tool
EmisCalc-Estimating Air Emissions

EMS-Environmental Management System
EPA-Environmental Protection Agency

EPGE- Emergency Preparation and Green Engineering
EQIP-Environmental Quality Incentives Program
ERG-Emergency Response Guidebook
ESOH-Environmental Safety and Occupational Health
ESS- Environmental Support Solutions

Farm Bill-Farm Security and Rural Investment Ac6D2
FDNY-Fire Department of New York

FEC- Forward Error Correction
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FEMA-Federal Emergency Management Agency
FMCSA-Federal Motor Carrier Safety Administration
FOIA-Freedom of Information Act
FOSC-Federal On-Scene Coordinator
GA-Genetic Algorithm
GCES-Green Chemistry Expert System
GIS-Geographic Information System
GPS-Global Positioning System
GWP-Global-Warming Potential
HAP-Hazardous Air Pollutants
HAZMAT-Hazardous Materials
HAZWOPER-Hazardous Waste Operations and Emergeaspdtise
HSDB-Hazardous Substance Data Bank
HSEES-Hazardous Substance Emergency Events Sanaill
ICS-Incident Command System
IDLH-Immediately Dangerous to Life and Health
IEEE-Institute for Electrical and Electronics Enggns
LMDS-Local Multipoint Distribution Service
LMR-Land Mobile Radio
IRIS-Incident Reporting Information System
ISO-International Organization for Standards
IT-Information Technology
MCL-Maximum Contaminant level
NEPA-National Environmental Policy Act
NIOSH-National Institute for Occupational Safetyddtealth
NLM-National Library of Medicine's
NOx-Nitrogen Oxides
NRC-National Response Center
NYPD-New York Police Department
OEM-Office of Emergency Management
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OSHA-Occupational Safety and Health Administration
OSHAct-Occupational Safety and Health Act

PBT-Persistent Bioaccumlative and Toxic

PDA-Personal Digital Assistants

PEL-Permissible Exposure Limit

PESHE-Programmatic Environment, Safety and OccaopaliHealth Evaluation
PPE-Personal Protective Equipment

RCRA-Resource Conservation and Recovery Act of 1976
REL-Reference Exposure Limit

RF-Radio Frequency

SAGE-Solvent Alternatives Guide

SARA-Superfund Amendments and Reauthorization Act
SCT-Secretariat of Communications and Transportaifdviexico
SDW-Safe Drinking Water Act

SMART- Synthetic Methodology Assessment for Reautfiechniques
SNAP-Significant New Alternatives Policy

SRP-Scientific Review Panel

TECCA- Tool for Estimating the Chemical Concentas in Air

TMDL- Total Daily Maximum Loads

TOXNET®-Toxicology Data Network

TRACI- Tool for the Reduction and Assessment of i@ioal and Other Environmental
Impacts

USDA-United States Department of Agriculture

VOC-Volatile Organic Compounds

VolP-Voice Over Internet Protocol

VPN-Virtual Private Network

WISER-Wireless Information System for Emergencyjese
WLAN-Wireless Local Area Networks
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Appendix B - Emergency

Contact Information

Federal Emergency Contacts

Federal Emergency Management
Agency (FEMA)

Region |

Serving:
» Connecticut
* Maine
* Massachusetts
* New Hampshire
* Rhode Island

¢ Vermont

Federal Emergency Management Agency
99 High Street

6th Floor

Boston, MA 02110

(617)-956-7506

Region Il

Serving:
* New Jersey
* New York
* Puerto Rico

* Virgin Islands

Federal Emergency Management Agency
26 Federal Plaza, Suite 1337
New York, NY 10278-0002

Region Il
Serving:
» Delaware
» District of Columbia
* Maryland
* Pennsylvania
* Virginia
* West Virginia

Federal Emergency Management Agency
615 Chestnut Street

One Independence Mall, Sixth Floor
Philadelphia, PA 19106-4404

Main Number: (215) 931-5608
Congressional Inquiries: (215) 931-5654
Media Inquiries: (215) 931-5716

Region IV
Serving:
* Alabama
* Florida
* Georgia
* Kentucky
* Mississippi
* North Carolina
» South Carolina
* Tennessee

Federal Emergency Management Agency
3003 Chamblee Tucker Road

Atlanta, GA 30341

Main Number: 1 (770) 220-5200
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Region V

Serving:
* lllinois
* Indiana
* Michigan

*« Minnesota
*« Ohio
* Wisconsin

Federal Emergency Management Agency
536 South Clark St., 6th Floor

Chicago, IL 60605

Telephone: (312) 408-5372

Region VI
Serving:
* Arkansas
* Louisiana
* New Mexico
» Oklahoma
» Texas

Federal Emergency Management Agency
FRC 800 North Loop 288

Denton, TX 76209-3698

Main Number: 1 (940) 898-5399
Congressional Inquiries: 1 (940) 898-5104

Region VI

Serving:
* lowa
* Kansas
* Missouri

* Nebraska

Federal Emergency Management Agency
9221 Ward Parkway, Suite 300

Kansas City, MO. 64114-3372
Telephone: (816) 283-7063

Region VIII
Serving
» Colorado
* Montana

* North Dakota
» South Dakota
e Utah

*  Wyoming

Federal Emergency Management Agency
Denver Federal Center

Building 710, Box 25267

Denver, CO 80255-02674404

Telephone: (303) 235-4909

Region IX
Serving:
* Arizona
» California
* Hawaii
* Nevada

* American Samoa

* Guam

* Commonwealth of the
Northern Mariana Islands

* Republic of the Marshall
Islands

* Federated States of
Micronesia

Federal Emergency Management Agency
1111 Broadway, Suite 1200
Oakland, CA 94607-4052
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Telephone: (510) 627-7102

Region X
Serving:

* Alaska

* Idaho

* Oregon

* Washington
Federal Regional Center
130 228th Street, Southwest
Bothell, WA 98021-8627
(425) 487-4600

Center for Disease Control (CDC)
Information of a health professional or
government office:

770-488-7100

Regional Poison Control Centers:
1-800-222-1222

Coordinating Office of Terrorism
Preparedness and Emergen&esponse:
404-639-7405

Bioterrorism Preparedness anBesponse
Program:

404-639-0385

Agency for Toxic Substances aridisease
Registry:

770-488-7100

Federal Motor Carrier Safety
Administration (FMCSA)
Eastern Service Center

Office #: (443) 703-2240

HM Program Manager: Joseph Evans
Program Manager #: (443)703-2269
Program Manager Email:
joseph.evans@fmcsa.dot.gov

Midwestern Service Center
Office #: (708) 283-3577

HM Program Manager: Joseph Delorenzo

Program Manager #: (708) 283-3572
Program Manager Email:
joseph.delorenzo@fmcsa.dot.gov

Southern Service Center

Office #: (404) 562-3600

HM Program Manager: Charles “Tim”
Phillips

Program Manager #: (404) 562-3609
Program Manager Email:
charles.phillips@fmcsa.dot.gov

Western Service Center

Office #: (303) 407-2350

HM Program Manager: Alan T. Brown
Program Manager #: (303) 407-2368
Program Manager Email:
alan.brown@fmcsa.dot.gov

Alabama

Office #: (334) 223-7244
Specialist: Clay Greene
Specialist #: (229) 219-1065
Specialist Email:
clay.greene@fmcsa.dot.gov

Alaska

Office #: (907) 271-4068
Specialist: Janelle Brewster
Specialist #: (503)692-3768
Specialist Email:
Janelle.brewster@fmcsa.dot.gov
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Arizona

Office #: (602) 379-6851

Specialist: Amy Hope

Specialist #: (909) 937-2942 x202
Specialist Email: amy.hope@fmcsa.dot.gov

Arkansas

Office #: (501) 324-5050
Specialist: Joe Hardridge
Specialist #: (580)762-7129
Specialist Email:
joe.hardridge@fmcsa.dot.gov

California

Office #: (916) 930-2760

Specialist: Amy Hope

Specialist #: (909) 937-2942 x202
Specialist Email: amy.hope@fmcsa.dot.gov

Colorado

Office #: (720) 963-3130
Specialist: Robert Lucero
Specialist #: (720) 963-3130
Specialist Email:
Robert.lucero@fmcsa.dot.gov

Connecticut

Office #: (860) 659-6700
Specialist: Melissa Townsend
Specialist #: (973) 357-4134
Specialist Email:
Melissa.townsend@fmcsa.dot.gov

Delaware

Office #: (302) 734-8173
Specialist: Melissa Townsend
Specialist #: (212) 668-2134
Specialist Email:
Melissa.townsend@fmcsa.dot.gov

District of Columbia

Office #: (202) 219-3553
Specialist: Anthony Kryfka
Specialist #: (804) 771-8588

Specialist Email:
anthony.kryfka@fmcsa.dot.gov

Florida

Office #: (850) 942-9338

Specialist: Bill Tyner

Specialist #: (386) 822-6925

Specialist Email: bill.tyner@fmcsa.dot.gov

Georgia

Office #: (404) 562-3620
Specialist: Clay Greene
Specialist #: (229) 219-1065
Specialist Email:
clay.greene@fmcsa.dot.gov

Hawaii

Office #: (808) 541-2700

Specialist: Amy Hope

Specialist #: (909) 937-2942 x202
Specialist Email: amy.hope@fmcsa.dot.gov

Idaho

Office #: (208) 334-1842
Specialist: Albert Schmalz
Specialist #: (208) 334-1842
Specialist Email:
albert.schmalz@fmcsa.dot.gov

lllinois

Office #: (217) 492-4608
Specialist: Mike Millard
Specialist #: (815) 521-0930
Specialist Email:
Michael.millard@fmcsa.dot.gov

Indiana

Office #: (317) 226-7474
Specialist: Edward Tender
Specialist #: (317) 226-0215
Specialist Email:
Edward.tender@fmcsa.dot.gov

lowa

Office #: (515) 233-7400
Specialist: Arthur Fleener
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Specialist #: (515) 233-7410
Specialist Email:
Arthur.fleener@fmcsa.dot.gov

Kansas

Office #: (785) 267-7288
Specialist: Terry Pollard
Specialist #: (573) 636-3246
Specialist Email:
terry.pollard@fmcsa.dot.gov

Kentucky

Office #: (502) 223-6779
Specialist: Paul Henderson
Specialist #: (859) 238-9966
Specialist Email:
(paul.henderson@fmcsa.dot.gov

Louisiana

Office #: (225) 757-7640
Specialist: David Evans
Specialist #: (225) 757-7640 x241
Specialist Email:
david.evans@fmcsa.dot.gov

Maine

Office #: (207) 622-8358
Specialist: Edward Brickner
Specialist #: (603) 228-3112 x107
Specialist Email:
Edward.brickner@fmcsa.dot.gov

Maryland

Office #: (410) 962-2889
Specialist: Joe Shea
Specialist #: (315) 448-0311

Specialist Email: joe.shea@fmcsa.dot.gov

Massachusetts

Office #: (617) 494-2770
Specialist: Edward Brickner
Specialist #: (603) 228-3112 x107
Specialist Email:
Edward.brickner@fmcsa.dot.gov

Michigan

Office #: (517) 377-1866
Specialist: Edward Heitzman
Specialist #: (517) 702-1869
Specialist Email:
Edward.heitzman@fmcsa.dot.gov

Minnesota

Office #: (651) 291-6150
Specialist: Michael Mannikko
Specialist #: (920) 380-0012
Specialist Email:
Michael.mannikko@fmcsa.dot.gov
Mississippi

Office #: (601) 965-4219
Specialist: David Evans
Specialist #: (225) 757-7640 x241
Specialist Email:
david.evans@fmcsa.dot.gov
Missouri

Office #: (573) 636-3246
Specialist: Terry Pollard
Specialist #: (573) 636-3246
Specialist Email:
terry.pollard@fmcsa.dot.gov

Montana

Office #: (406) 449-5304
Specialist: Albert Schmalz
Specialist #: (208) 334-1842
Specialist Email:
albert.schmalz@fmcsa.dot.gov

Nebraska

Office #: (402) 437-5986
Specialist: Arthur Fleener
Specialist #: (515) 233-7410
Specialist Email:
Arthur.fleener@fmcsa.dot.gov

Nevada

Office #: (775) 687-5335
Specialist: Robert Lucero
Specialist #: (720) 963-3130
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Specialist Email:
Robert.lucero@fmcsa.dot.gov

New Hampshire

Office #: (603) 228-3112
Specialist: Edward Brickner
Specialist #: (603) 228-3112 x107
Specialist Email:
Edward.brickner@fmcsa.dot.gov

New Jersey

Office #: (609) 637-4222
Specialist: Melissa Townsend
Specialist #: (212) 668-2134
Specialist Email:
Melissa.townsend@fmcsa.dot.gov

New Mexico

Office #: (505) 346-7858
Specialist: Tod Williams
Specialist #: (915) 984-3519
Specialist Email:
tod.williams@fmcsa.dot.gov

New York

Office #: (518) 431-4145
Specialist: Keith Kloesz
Specialist #: (716) 551-4701
Specialist Email:
keith.kloesz@fmcsa.dot.gov

North Carolina

Office #: (919) 856-4378
Specialist: Kevin Morrison
Specialist #: (803) 765-5414 x3543
Specialist Email:
Kevin.morrison@fmcsa.dot.gov

North Dakota

Office #: (701) 250-4346
Specialist: William Moravec
Specialist #: (605) 371-3816
Specialist Email:
William.moravec@fmcsa.dot.gov

Ohio

Office #: (614) 280-5657

Specialist: Ted Turner

Specialist #: (614) 280-6866

Specialist Email: ted.turner@fmcsa.dot.gov

Oklahoma

Office #: (405) 605-6047
Specialist: Joe Hardridge
Specialist #: (580)762-7129
Specialist Email:
joe.hardridge@fmcsa.dot.gov

Oregon

Office #: (503) 399-5775
Specialist: Janelle Brewster
Specialist #: (503) 692-3768
Specialist Email:
Janelle.brewster@fmcsa.dot.gov

Pennsylvania

Office #: (717) 221-4443

Specialist: Joe Shea

Specialist #: (315) 448-0311

Specialist Email: joe.shea@fmcsa.dot.gov

Puerto Rico

Office #: (787) 766-5985
Specialist: Jorge Martinez
Specialist #: (787)766-5050
Specialist Email:
Jorge.martinez@fmcsa.dot.gov

Rhode Island

Office #: (401) 431-6010
Specialist: Edward Brickner
Specialist #: (603)228-3112 x107
Specialist Email:
Edward.brickner@fmcsa.dot.gov

South Carolina

Office #: (803) 765-5414
Specialist: Kevin Morrison
Specialist #: (803) 765-5414 x3543
Specialist Email:
Kevin.morrison@fmcsa.dot.gov

70



South Dakota

Office #: (605) 224-8202
Specialist: William Moravec
Specialist #: (605) 371-3816
Specialist Email:
William.moravec@fmcsa.dot.gov

Tennessee

Office #: (615) 781-5781
Specialist: Paul Henderson
Specialist #: (859) 238-9966
Specialist Email:
paul.henderson@fmcsa.dot.gov

Texas

Office #: (512) 536-5980

Specialist: Steve Hurst

Specialist #: (817) 978-3817

Specialist Email: stephen.hurst@fmcsa.gov

Texas

Office #: (512) 536-5980
Specialist: Tod Williams
Specialist #: (915) 984-3519
Specialist Email:
tod.williams@fmcsa.dot.gov

Utah

Office #: (801) 963-0096
Specialist: Robert Lucero
Specialist #: (720) 963-3130
Specialist Email:
Robert.lucero@fmcsa.dot.gov

Vermont

Office #: (802) 828-4480
Specialist: Keith Kloesz
Specialist #: (716) 551-4701
Specialist Email:
keith.kloesz@fmcsa.dot.gov
Virginia

Office #: (804) 771-8585
Specialist: Anthony Kryfka
Specialist #: (804) 771-8588

Specialist Email:
anthony.kryfka@fmcsa.dot.gov

Washington

Office #: (360) 753-9875
Specialist: Janelle Brewster
Specialist #: (503) 692-3768
Specialist Email:
Janelle.brewster@fmcsa.dot.gov

West Virginia

Office #: (304) 347-5935
Specialist: Anthony Kryfka
Specialist #: (804)771-8588

Specialist Email:
anthony.kryfka@fmcsa.dot.gov

Wisconsin

Office #: (608) 829-7530
Specialist: Michael Mannikko
Specialist #: (920) 380-0012
Specialist Email:
Michael.mannikko@fmcsa.dot.gov

Wyoming

Office #: (307) 772-2305
Specialist: William Moravec
Specialist #: (605) 371-3816
Specialist Email:
William.moravec@fmcsa.dot.gov

State Emergency Contacts

Department of Transportation

State Contacts

Western Region
Alaska
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Patricia Winn

Division of Homeland Security &
Emergency Management

P.O. Box 5750

Fort Richardson, AK 99505-5750
907.428.7045

907.428.7009
patricia_winn@ak-prepared.com

American Samoa

Birdsall V. Alailima

Territorial Office of Homeland Security
Office of the Governor

American Samoa Government

Pago Pago

AS 96799

684.699.5334

684.699.5329

bvalailima@yahoo.com

Arizona

Daniel Roe

Arizona Emergency Response Commission
5636 East McDowell Road

Phoenix AZ 85008

602.231.6345

602.392.7519

Dan.Roe@azdema.gov

California

Fred Mehr

Governor's Office of Emergency Services
Hazardous Materials Unit

3650 Schriever Ave.

Mather CA 95655

916.845.8754

916.845.8734

fred.mehr@oes.ca.gov

Guam

Joey A. Manibusan

Guam Fire Hazmat Office

PO Box 9274

Dededo, Guam 96912
671.637.1622

671.472.3360
jamanibusan@firehousemail.com

Hawaii

Ken Lesperance

State of Hawaii - Civil Defense Division
3949 Diamond Head Road

Honolulu HI 96816-4495
808.733.4301

808.733.4287
klesperance@scd.hawaii.gov

Idaho

Mary G. Halverson

Idaho Bureau of Homeland Security
4040 Guard Street

Bldg. 600

Boise ID 83705-5004

208.422.5723

208.422.4485
mhalverson@bhs.idaho.gov

Montana

Daniel L. Poore

Montana, Disaster and Emergency Services
P.O. Box 4789

Helena MT 59604-4789

406.841.3956

406.841.3965

dpoore@state.mt.us
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Nevada

Gary S. Derks

Nevada Emergency Management
2525 South Carson Street
Carson City NV 89711
775.687.4240

775.687.6788
gderks@dps.state.nv.us

Oregon

Terry Wolfe

Oregon State Police, Office of State Fire
Marshall

4760 Portland Road, NE

Salem OR 97305-1760

503.373.1540 Ext. 219

503.373.1825

terry.wolfe@state.or.us

Utah

Rick Carlile

Department of Public Safety - Office of
Emergency Services & Homeland Security
1110 State Office Building

Salt Lake City UT 84114

801.538.3510

801.538.3770

rcarlile@utah.gov

Washington

Ron Wilson

Military Department, Emergency
Management Division

Building 20

Campy Murray WA 98430-5122
253.512.7069

253.512.7207
R.Wilson@emd.wa.qov

Wyoming

Scott W. Ramsay

Office of Homeland Security - Emergency
Management

624 East Pershing Boulevard

Cheyenne WY 82001

307.777.4950

307.638.7670

sramsa@state.wy.us

Central Region

lllinois

Gene Felchner

lllinois Emergency Management Agency
110 E. Adams

Springfield IL 62701-1109
217.557.4791

217.557.1978
gfelchner@iema.state.il.us

Indiana

John Buckman

Indiana Department of Homeland Security,
Training Division

302 W. Washington Street

Room E-208

Indianapolis IN 46204

317.233.0498

317.234.0736

jbuckman@dhs.in.gov

lowa

Captain Dean House
lowa Department of Transportation
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Office of Motor Vehicle Enforcement
Park Fair Mall

100 Euclid Avenue

Des Moines IA 50313

515.237.3278

515.237.3387
dean.house@dot.iowa.gov

Kentucky

Kevin K. Rodgers

Kentucky Emergency Management
90 Airport Road

Frankfort KY 40601

502.607.5732

502.607.5710
Rodgerskk@bngc.dma.state.ky.us

Michigan

David R. Peterson

Michigan Association of Fire Chiefs

Bureau of Construction Codes & Fire Safety
6145 Belmont Rd

Belmont MI 49306

616.361.2895

616.364.1187

pfd1790@comcast.net

Minnesota

Mary Ann Brummund

Minnesota Department of Public Safety
Division of Homeland Security Emergency
Management

444 Cedar Street

St. Paul MN 55101-6223

651.296.0532

651.296.0459
maryann.brummund@state.mn.us

Missouri

Robert Dopp

Missouri Emergency Response Commission
2302 Militia Drive

P.O. Box 3133

Jefferson City MO 65101-3133
573.526.9237

573.526.9261

bdopp01@mail.state.mo.us

Nebraska

Bryan Tuma

Nebraska State Patrol
1600 Highway 2

Lincoln NE 68502
402.479.4950
402.479.4002
btuma@nsp.state.ne.us

North Dakota

Raymond Lambert

State Fire Marshal

P.O. Box 1054

Bismarck ND 58502-1054
701.328.5555
701.328.5510
rlambert@state.nd.us

Ohio

Frank Conway

Ohio Fire Academy

8895 East Main Street
Reynoldsburg OH 43068
614.752.7208

614.752.7111
frank.conway@com.state.oh.us

South Dakota
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Kristi Turman

Department of Public Safety, Office of
Emergency Management

118 West Capitol Avenue

Pierre SD 57501

605.773.3231

605.773.3580
kristi.turman@state.sd.us

Wisconsin

Ronald R. Kasperski

Wisconsin Emergency Management
2400 Wright

Madison WI 53707

608.242.3228

608.242.3247
ronald.kasperski@dma.state.wi.us

Southwestern Region

Arkansas

Kenny Harmon

Arkansas Department of Emergency
Management

P.O. Box 758

Conway AR 72033

501.730.9750

501.730.9754
kenny.harmon@adem.state.ar.us

Colorado

Jack D. Cobb

9195 E. Mineral Ave. Suite 200
Centennial, CO

720.852.6603
jack.cobb@state.co.us

Kansas

Frank Moussa

Kansas Emergency Management
2800 S.W. Topeka Blvd

Topeka KS 66611

785.274.1408

785.274.1426
fhmoussa@agtop.state.ks.us

Louisiana

Gene Dunegan
LSP/TESS/RTK

7919 Independence Blvd
Baton Rouge LA 70806
225.925.6113 Ext. 226
225.925.4048
Gene.Dunegan@dps.la.gov

New Mexico

Don Shainin

New Mexico Department of Public Safety
P.O. Box 1628

Santa Fe NM 87504-1628

505.476.9681

505.476.9695
dshainin@dps.state.nm.us

Oklahoma

Dale Magnin

Oklahoma Department of Emergency
Management

P.O. Box 53365

Oklahoma City OK 73152
405.521.2481

405.521.4053
dale.magnin@dem.state.ok.us

Texas
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James H. Ogden, Jr.

Texas Department of Public Safety
Governor’s Division of Emergency
Management

P. O. Box 4087

Austin, TX 78773-0223
512.424.5677

512.424.5637
jim.ogden@txdps.state.tx.us

Eastern Region

Connecticut

John P. Doucette

Connecticut, Department of Public Safety
Office of State Fire Marshall

1111 Country Club Road

P.O. Box 2794

Middletown CT 6457

860.685.8182

860.685.8359
John.Doucette@po.state.ct.us

Delaware

Michael S. Kernan

Delware State Fire School
1461 Chestnut Grove Road
Dover DE 19904
302.739.4773

302.739.6245
michael.kernan@state.de.us

District of Columbia

Michelle Penick

District of Columbia Emergency
Management Agency

2000 - 14th Street, NW

8th Floor

Washington DC 20009
202.727.6161

202.673.2290
Michele.Penick@dc.gov

Maine

Robert S. Gardner

Maine Emergency Management Agency
72 State House Station

Augusta ME 0433-0072

207.624.4400

207.287.3189
robert.s.gardner@maine.gov

Maryland

Dan Green

Maryland Emergency Management Agency
5401 Re Saint Lo Drive

Reisterstown MD 21136

410.517.5110

410.517.3610

dgreen@mema.state.md.us

Massachusetts

Elaine K.M. Denniston

Massachusetts Emergency Management
Agency

400 Worcester Road Framingham MA
01702-5399

508.820.2053

508.820.2030
elaine.denniston@state.ma.us

New Hampshire

Les A. Cartier

Hazardous Materials Technical Response
Coordinator

New Hampshire State Fire Marshal's Office
33 Hazen Drive
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Concord, NH 03305
603.271.3294
603.271.1091
Icartier@safety.state.nh.us

New Jersey

Trooper Chris Pereira

New Jersey State Police - Special
Operations Section

1001 Fire Academy Lane
Sayreville NJ 08872
732.721.4040

732.721.4672
[pp6008@Qgw.njsp.org

New York

Cynthia Zobel

New York State Emergency Management
Office

1220 Washington Avenue

Bldg. 22, Suite 101

Albany NY 12226-2251

518.292.2351

518.322.4987
cynthia.altrock@semao.state.ny.us

Pennsylvania

Henry Tamanini

Pennsylvania Emergency Management
Agency

Bureau of Plans, Technological Hazards
Division

2605 Interstate Drive

Harrisburg PA 17110-9364
717.651.2214

717.651.2125

hetamanini@state.pa.us

Rhode Island

Beth Forshee

Rhode Island State Fire Marshal
24 Conway Avenue

North Kingstown RI 02852
401.294.0861

401.294.1171

bethforshee @fire-marshal.ri.gov

Vermont

Randall Bronson

Vermont Emergency Management
103 South Main Street

Waterbury VT 05671-2101
802.244.8721

802.241.5556
rbronson@dps.state.vt.us

Virginia

Greggory F. Britt

Virginia Department of Emergency
Management

10501 Trade Court

Richmond VA 23236
804.897.6500 Ext. 6578
804.897.6576
gbritt@vdem.state.va.us

West Virginia

Paul Howard

WV Division of Homeland Security &
Emergency Management

1900 Kanawha Boulevard

Bldg 1 / Room EB-80

Charleston WV 25305
304.558.5380

304.344.4538
phoward@wvdmaps.gov

Southern Region
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Alabama

Terry Devaughn

Alabama Emergency Management Agency
5898 County Road 41

Clanton AL 35046

205-280-2245

205-280-2443

TerryD@ema.alabama.gov

Florida

Linda Brown

Florida Division of Emergency Management
2555 Shumard Oak Blvd

Tallahassee FL 32399

850.413.9892

850.488.7841

Linda.Brown@dca.state.fl.us

Georgia

Bryan E. Adams

Georgia Emergency Management Agency
1000 Indian Springs Drive

Forsyth GA 31029

478.993.4618

478.993.4260
badams@gema.state.ga.us

Mississippi

Harrell B. Neal

Mississippi Emergency Management
Agency (MEMA)

P. O. Box 5644

Pearl MS 39208

# 1 MEMA Drive
Pearl, MS 39208
601.933.6369

601.933.6656
hneal@mema.ms.gov

North Carolina

Wayne Ake

North Carolina Division of Emergency
Management/Baden Warehouse
40592 Airport Road

New London NC 28127
704.982.1771

919.733.2860

wake@ncem.org

Puerto Rico

Edgar Cartagena

Puerto Rico Public Service Commission
P.O. Box 190870

Puerto Rico PR 00919-0870
787.756.1919 ext. 2512 or 787.300.6397
787.758.6264
ecartagena@csp.gobierno.pr

South Carolina

Michael McMasters

South Carolina Emergency Management
Division

2779 Fish Hatchery Road

West Columbia SC 29172

803.737.8838

803.737.8570
mmcmasters@emd.state.sc.us

Tennessee

Tim Holden

Tennessee Emergency Management Agency

3041 Sidco Drive
P.O. Box 41502
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Nashville TN 37204-1502
615.741.2128
615.242.9635
tholden@tnema.org

U.S Virgin Islands

Barbara J. Mcintosh

Virgin Islands Office of Highway Safety
Patrick Sweeney Headquarters

RR-02 Kingshill

St. Croix, US Virgin Islands 00850
340.772.3025 or 340.778.2244, Ext. 4705
340.772.2626vyllie11@hotmail.conor

admin@viohs.com

State Fire Marshall’'s Contacts
National Association of State Fire

Marshals:

Phone: (407) 351-3176,
Fax: (407) 351-7712

Alabama

John Robinson

State Fire Marshal

Insurance Dept.

135 S. Union St., Rm 140
Montgomery, AL 36130-3352
OR

201 Monroe Street; Suite 1778
P.O. Box 303352
Montgomery, Al 36130-3352

Alabama State Fire Marshal's Office

Telephone: (334) 241-4166
fax (334) 241-4158
Fax: (334) 269-6570

Alaska

Gary Powell

State Fire Marshal

5700 E. Tudor Rd.

Anchorage, AK 99507-1225
Alaska State Fire Marshal's Office
Telephone: (907) 269-5491

Fax: (907) 338-4375

Arizona

Dewayne D. Pell

State Fire Marshal

Dept. of Bldg. & Fire Safety
1540 W. Van Buren St.
Phoenix, AZ 85007
Maricopa County

(602) 364-1003 office

(602) 364-1052 fax

1110 West Washington Suite 100
Phoenix, AZ 85007

Pima County

(520) 628-6920 office

(520) 628-6930 fax

400 W. Congress Suite 121
Tucson, AZ 85701

Mohave County

(928) 763-8838 office

(928) 763-4095 fax

3900 Frontage Road

Suite 30

Bullhead City, AZ 86442

Arkansas

Lt. Lloyd Franklin
Commander

Office of Fire Marshal
State Police
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P.O. Box 5901

Little Rock, AR 72215

Arkansas State Fire Marshal's Office
http://www.state.ar.us/directory/detail2.cgi?l
D=1901

Telephone: (501) 618-8624

Fax: (501) 224-5006

California

John Tennant

State Fire Marshal1131 "S" Street
Sacramento, CA 95814

PO Box 944246

Sacramento, CA 94244-2460
California State Fire Marshal's Office
Tel. (916) 445-8200

Fax. (916) 445-8509

Telephone: (916) 262-1883

Colorado

Paul L. Cooke, Director

Director of Fire Safety

Dept. of Public Safety

700 Kipling St.

Lakewood, CO 80215

Colorado Division of Fire Safety
http://www.state.co.us/gov_dir/cdps/dfs.htm
Telephone: (303) 239-4463

Fax: (303) 239-4405

Connecticut

John Blaschik, Jr.

Deputy Fire Marshal

Bureau of State Fire Marshal

Dept. of Public Safety

1111 Country Club Rd.

P.O. Box 2794

Middletown, CT 06457

Connecticut State Fire Administrator
Telephone: (203) 685-8380

FAX 860-685-8359

General Information:
osfm.engineer@po.state.ct.us

Delaware

Willard F. Preston, Il

State Fire Marshal

Fire Service Center

1537 Chestnut Grove Rd.

Dover, DE 19904-9610

Delaware State Fire Marshal's Office

http://www.delawarestatefiremarshal.com

Telephone: (302) 739-4393
Fax: (302) 739-3696

Florida

Tom Gallagher

Florida State Fire Marshal
Randall W Napoli, Director
Division of State Fire Marshal

200 E. Gaines St.

Tallahassee, FL 32399-0340
Florida State Fire Marshal's Office
http://www.fldfs.com/SFM/
Telephone: (904) 413-3603

Georgia

John Oxendine

Safety Fire Commissioner,

Alan R. Shuman

State Fire Marshal

Dept. of Insurance

2 M.L. King Jr. Dr., 7th Floor

W. Tower

Atlanta, GA 30334

Georgia Office of the Commissioner of

Insurance and Fire Safety

State Fire Marshal's Home Page
Telephone: (404) 656-2064
or 800-656-2298

Hawaii
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Attilo Leonardi

Chair of State Fire Council

3375 Koapaka St., Suite H425
Honolulu, Hawaii 9819

No official Fire Marshal web site! Other
info:

Division of Forestry and Wild Life - Fire
prevention

Telephone: (808) 831-7771

Fax: (808) 831-7777

Idaho

Mark Larson

State Fire Marshal

Dept. of Insurance

700 W. State St.

Boise, ID 83720

Idaho State Fire Marshal's Office
http://www.doi.state.id.us/SFM/firemars.asp
X

Telephone: (208) 334-4370

lllinois

Ernest Russell

State Fire Marshal

Dept. of Insurance

1035 Stevenson Dr.

Springfield, IL 62703-4259
State Fire Marshal's home page
Telephone: (217) 785-4143
Fax: (217)782-1062

Indiana

M. Tracy Boatwright

State Fire Marshal

Dept. of Fire & BIdg. Srvcs.

402 W. Washington St.,

Rm. C246

Indianapolis, IN 46204

Indiana State Fire Marshal's Office
Telephone: (317) 232-2226

Chief Deputy State Fire Marshal:
Mike Bigler, (317) 233-4561
Divisions of OSFM

HazMat (Hazardous Materials):
Chief Deputy of the State Fire Marshal
Mike Bigler (317) 233-4561

Inspections (Fire Code Enforcement):
Chief Inspector John Miller(317) 232-2228

Investigations (Arson):
Chief Investigator Tom Hinkle (317) 232-
6435

Legal Counsel:
Mara Snyder (317) 233-5341

National Fire Incident Fire Reports:
NFIRS Program Manager Gary Robison
(317) 232-2227 or 800-423-0765

Public Information Officer/Preschool Learn
Not to Burn: Pam Bright (317) 232-6632

Training/PSTI:
lvan Nevil(317) 232-2169

lowa

James Kenkel

State Fire Marshal
Dept. of Public Safety
Wallace State Office
E. 9th & Grand Ave.
Des Moines, 1A 50319

State Fire Marshal Division

215 East 7th Street

Des Moines, 1A 50319
http://www.state.ia.us/government/dps/fm/in
dex.htm

Telephone: (515) 281-8622

Telephone: 515-281-5821

Fax: 515-242-6299
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Kansas

Joe Odle

Fire Marshal

700 SW Jackson, Ste.600

Topeka, KS 66603-3714
http://www.ink.org/public/ksfm
Phone: (785) 296-3401

Fax: (785) 296-0151

Business Hours are Monday - Friday
8:00 a.m. to 4:30 p.m.

Kentucky

Dave Manley

Fire Marshal

Div. of Fire Prevention

Public Protection & Regulation Cabinet
1047 US 127 S.

Frankfort, KY 40601

KY: Office of Housing, Buildings, and
Construction

Telephone: (502) 564-3626

Fax: (502) 564-6799

Louisiana

Vincent J. Bella

Louisiana State Fire Marshal

8181 Independence Blvd.

Baton Rouge, LA 70806
1-800-256-5452

LOUISIANA STATE FIRE MARSHAL'S
OFFICE

Telephone: (504) 925-4911

Fax: (504) 925-4414

Maine

Lt. Ladd Alcott

Fire Marshal
Investigations:

52 State House Station
Augusta, Maine 04333

Inspections/Plans Review

397 Water Street
164 State House Station
Gardiner, Maine 04345

Maine State Fire Marshal's Office
http://www.state.me.us/dps/fmo/homepage.h
tm
Telephone

Investigations:207-624-8964

Inspections/Plans Review:-207-624-8744
FAX

Investigations:207-624-8968

Inspections/Plans Review:207-624-

8767
Electronic mail

General Information:
mailto:.webmaster_fmo@state.me.us

Maryland

William Barnard

Fire Marshal

Off. of the State Fire Marshal

Dept. of Public Safety & Correctional Srvcs.
300 East Joppa Road, Suite 1002

Towson, MD 21286-3020
http://firemarshal.state.md.us/

Telephone: (410) 339-4200, 800-525-3124
Fax: (410) 339-4215

Massachusetts

Stephen Coan

Fire Marshal

Div. of Fire Prevention

Exec. Off. of Public Safety

1010 Commonwealth Ave.

Boston, MA 02215

Massachusetts Department of Fire Services
http://www.state.ma.us/dfs/osfm/exec/
Office of the State Fire Marshal (978) 567-
3300

Licensing and Permits (978) 567-3700
Fire and Explosion Investigation Section
(978) 567-3310
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Arson Hotline (800) 682-9229

Western Mass Office (413) 587-3181 Mississippi

Public Fire Safety Education Hotline (877) _

9NO-FIRE Millard D. Mackey

Stephen D. Coan, State Chief Deputy Fire Marshal
State Fire Marshal Mississippi State Fire Marshals Office
978-567-3111 P.O. Box 79, Jackson, MS 39205
Thomas P. Leonard, Mississippi State Fire Marshal's Office
Deputy State Fire Marshal http://www.doi.state.ms.us/marsha.html
978-567-3112 Main Switchboard - 601- 359-1061
Barbara H. Steele, Statewide Toll Free (Arson Reward
Executive Assistant Program) - 888-648-0877
978-567-3118 Main Fax - 601-359-1076

Main Voice Line ) )

978-567-3110 Missouri

Main Fax Line
978-567-3121
Emergency Access Telephone (24/7):
508- 820-2000

Bill Farr

Interim State Fire Marshal
Dept. Of Public Safety
1715 Industrial Drive

e PO Box 844
Michigan Jefferson City, MO 65102
Mark Dougovito Missouri Division of Fire Safety
Commanding Officer Telephone: (573) 751-2930
Dept. of State Police Fax: (573) 751-1744
7150 Harris Dr.
Lansing, MI 48913 Montana
Michigan Investigative Services Bureau/Fire

Allen Lorenz,

Marshal Division

Telephone: (517) 322-1924 Acting State Fire Marshal

Fire Prevention and Investigation Section
Division of Criminal Investigation

Minnesota Department of Justice
Thomas R. Brace 303 North Roberts, Third Floor
State Fire Marshal P.O. Box 201415
444 Cedar St., Ste. 100M Helena, MT 59620-1415
St. Paul, MN 55101-2149 Montana State Fire Marshal Bureau
Minnesota State Fire Marshal's Office http://www.doj.state.mt.us/department/crimi
Telephone: (612) 215-0504 nalinvestigationdivision.asp#firepreventioni
Fax: (612) 215-0525 nvestigation

Telephone: (406) 444-2050
Email:thomas.brace@state.mn.us Also:

Program Contacts | Headquarters Staff | Our David A. Moore Jr.

Address Fire Inspectors and Investigators by ~Deputy State Fire Marshal
County State of Montana
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406-444-7879

Nebraska

Michael R. Durst

Fire Marshal

246 S. 14th St.

Lincoln, NE 68508

Nebraska State Fire Marshal's Office
http://www.sfm.state.ne.us/
Telephone: (402) 471-2027

Fax: (402) 471-3118

New Hampshire

William Degnan

Fire Marshal

Div. of Safety Srvcs.

Dept. of Safety

10 Hazen Dr.

Concord, NH 03305

New Hampshire Division of Fire Safety
Telephone: (603) 271-3294

New Jersey

George A. Miller,

Director

Fire Safety Comm.

Dept. Of Community Affairs
101 S. Broad St., CN 809
Trenton, NJ 08625
http://www.state.nj.us/dca/dfs
Telephone: (609) 292-9446

New Mexico

George Chavez
State Fire Marshal
State Corp. Comm.
PO Box 1269

Santa Fe, NM 87504

www.nmprc.state.nm.us/firemarshals/sfmo.h

tm
Telephone: (505) 827-3778
No web site

Monthly report form (pdf)

New York

James A. Burns

State Fire Administrator

Off. of Fire Prevention & Control

Dept. of State

41 State St.

Albany, NY 12207

NY State Office of Fire Prevention and
Control (OFP)
http://www.dos.state.ny.us/fire/firewww.htm
I

E-mail: fire@dos.state.ny.us
Telephone: (518) 474-6746

Fax: (518) 474-3240

Nevada

Doyle G. Sutton

Fire Marshal

Department of Motor Vehicles & Public
Safety

Fire Marshals Division

107 Jacobson Way

Carson City, NV 89711

Nevada State Fire Marshal Office
http://fire.state.nv.us/

Telephone: (702) 687-4790

North Carolina

Jim Long

State Fire Marshal

State Fire Comm.

Dept. Of Insurance

430 N. Salisbury St.

Raleigh, NC 27603-1212

NC Office of State Fire Marshal
Telephone: (919) 733-2142
Fax: (919) 733-6495

2003 Directory of Fire Departments and
Rescue Squads (PDF)
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North Dakota

Joel Boespflug

Fire Marshal

General Off.

PO Box 1054

Bismarck, ND 58502

North Dakota State Fire Marshal's Office
Telephone: (701) 328-5555

Fax: (701) 328-5510

Ohio

Robert R. Rielage,

EFO, MIFireE

State Fire Marshal

8895 East Main Street
Reynoldsburg, Ohio

43068

Ohio Division of State Fire Marshal
Telephone: (614) 752-8200

Fax: (614) 752-7213

Oklahoma

Tom Wilson

Fire Marshal Agency

4545 Lincoln Blvd.

Oklahoma City, OK 73105

beginning 12/23/02:

2401 N.W. 23rd Street, Suite 4
Oklahoma City, OK 73107

Oklahoma State Fire Marshal's Office
http://www.oklaosf.state.ok.us/~firemar/
(405) 522-5005

Fax: (405) 522-5028

TDD/TTY: (800) 722-0353

Oregon

Robert Garrison

State Fire Marshal
State Police

4760 Portland Rd., NE

Salem, OR 97305-1760
Oregon State Fire Marshal
http://www.sfm.state.or.us/
Telephone: (503) 378-3473
Fax: (503) 373-1825

Pennsylvania

Nick Saites

State Fire Marshal

Bureau of Criminal Investigation

1800 Elmerton Avenue

Harrisburg, PA 17110

Pennsylvania Department of Fire Services
State & Local Agencies, Organizations
Pennsylvania Emergency Management
Telephone: (717) 783-5529

Rhode Island

Irving Owens

State Fire Marshal

24 Conway Ave, Quonset/ Davis,

North Kingstown,

Rhode Island 02852

Rhode Island Division of State Fire Marshal

Phone#: (401) 294-0861
Fax#: (401) 295-9092
TDD#: (401) 295-9078

South Carolina

Robert Polk

State Fire Marshal

Div. of State Fire Marshal

141 Monticello Trl.

Columbia, SC 29203

South Carolina state fire marshal's office
Telephone: (803) 896-9800

South Dakota

Dan Carlson
Fire Marshal
Div. of Fire Safety
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500 E. Capitol Avenue

Pierre, SD 57501
http://www.state.sd.us/dcr/fire/FIRE_hom.ht
m

Telephone: (605) 773-3562

Fax: (605) 773-6631

Mailing Address: 118 W Capitol Ave,
Pierre, SD 57501

Tennessee

Dock Garner - Acting

State Fire Marshal

Div. of Fire Prevention

500 James Robertson Pky., 3rd FI.
Nashville, TN 37243

Tennessee State Fire Marshal's Office
http://www.state.tn.us/commerce/sfm/
Telephone: (615) 741-2981

(615) 741-1322

(615) 741-7190

(615) 741-7170

Texas

G. Mike Davis,State Fire Marshal

State Fire Marshal's Office

333 Guadalupe - Austin, Texas 78701

P.O. Box 149221 - 78714-9221

Texas Commission on Fire Protection

Texas Department of Insurance State Fire
Marshal's Office
http://www.tdi.state.tx.us/fire/indexfm.htmi
Telephone: (512) 305-7900, 1-800-578-4677

Utah

Gary A. Wise

State Fire Marshal

Utah State Fire Marshal=s Office
5272 South College Dr., Ste. 302
Murray, Utah 84123

Utah State Fire Marshal's Office
Telephone: (801) 284-6350

Fax: (801) 284-6351

Vermont

Robert M. Howe

Assistant State Fire Marshal

Fire Prevention Division, Department of
Labor & Industry

National Life, North Building Drawer 20
Montpelier, VT 05620-3401

Vermont Fire Prevention Division
http://www.state.vt.us/labind/fpindex.htm
Telephone: (802) 828-2106

Fax: (802) 828-2195

Washington

Mary Corso

Deputy Director

Fire Protection Bur.

State Patrol

PO Box 42638

Olympia, WA 98504-8350

Washington State Fire Marshal
http://www.wsp.wa.gov/fire/firemars.htm
Telephone: (360) 753-0411

Fax: (360) 753-0395

West Virginia

Walter Smittle, 11l

Fire Marshal

2000 Quarrier St.

Charleston, WV 25305

West Virginia State Fire Marshal
Telephone: (304) 558-2191
Fax: (304) 558-2537

Wisconsin

Carolyn S. Kelly
State Fire Marshal
Div. of Criminal Investigation
Dept. of Justice
123 W. Washington, 7th FI.
PO Box 7857
Madison, WI 53703
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Wisconsin State Fire Marshal's Office
Telephone: (608) 266-1671
Fax: (608) 624-6368

Wyoming

Jim Narva

State Fire Marshal

State Fire Marshal's Office
Herschler 1 West
Cheyenne, WY 82002
Wyoming Department of Fire Prevention &
Electrical Safety
Telephone: (307) 777-7288
Fax: 307-777-7119
American Samoa

Michael R. Sala

Acting Commissioner

Dept. Of Public Safety
American Samoa Govt.
Pago Pago, AS 96799
Telephone: (684) 633-1111
Fax: (684) 633-5111

District of Columbia

Otis Latin

Chief, Fire Dept.

1923 Vermont Ave., NW

Washington, DC 20001

Fire and Emergency Medical Services
Telephone: (202) 673-3320

Guam

Gil P. Reyes

Chief, Fire Department
1301-Seagull Avenue
Tiyan, GU 96913
Telephone: (671) 472-8863
Fax: (671) 474-9402

Northern Mariana Islands

Jesus M. Castro
Chief, Fire Division
Dept. of Public Safety

Saipan, MP 96950
Telephone: (670) 234-3437
Fax: (670) 234-8531

Puerto Rico

Sigfredo Faria

Director, Fire Services

PO Box 13325

San Juan, PR 00908-3325
Telephone: (787) 725-3444
Fax: (787) 725-3788

U.S. Virgin Islands

Carlton Dowe
Director, Fire Services

Universal Plaza, 8A E. Thomas

St. Thomas, VI 00802
Telephone: (809) 774-7610
Fax: (809) 774-4718
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Appendix C - Report Templates

The draft plan templates that are below are baseslook that is available from
Pathfinder Associates INC, and the Michigan Ocdopat Safety and Health Administration
(MOCHA). Available at http://www.pathfndr.com/micgplans.html and
http://www.pathfndr.com/oshaplans.html

There are many lists of example reports availahlae, including completed versions of
some of the templates below, at the following wigdss

* The U.S. Department of Health
1. http://www.dh.gov.uk/en/Policyandguidance/Emerggtagning/index.htm
« Maine’s state government web site
1. http://www.safetyworksmaine.com/safe_workplace/damprograms/evergency
_evacuation.html
+ Ready America
1. www.ready.gov/

2. http://www.ready.gov/america/_downloads/sample pidi.
Accident Prevention Plan

Table of contents

I. Management Policy Statement
A. Authority and Accountability
Il. Record keeping
Injury and lliness Data
Safety and Health Surveys and Inspections/Program
Safety or Other Related Meetings
Training Records
Accident Investigation
. Equipment Inspection & Maintenance
lll.  Analysis
IV. Safety and Health Training
A. Training Program Development
B. Orientation
C. Ongoing Training
D. Documentation
V. Safety Audit/Inspection

Tmoow>
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A. Comprehensive Surveys
B. Safety and Health Self-Inspections
VI. Accident/Hazard Investigation
A. Hazard Correction
B. Hazard Control
VII. Accident Reporting and Investigation
A. Employee Reporting
B. Employer Reporting
C. Accident Investigation
D. Documentation
VIIl.  Periodic Review & Revision of Components
IX. Goals and Objectives
A. Goals
B. Objectives
X. Employee Commitment and Responsibilities
XI. Employee Involvement
A. Departmental Safety Meetings
B. Reporting of Hazards and Unsafe Conditions
C. Documentation
XIl. Disciplinary Policy
A. Verbal Warnings
B. Written Warnings
C. Disciplinary Leave
D. Termination
E. Documentation
XIll.  Self-Inspection Forms
XIV. Safety Program Employee Acknowledgment
XV. Safety Hazard Report
XVI. Supervisor's Report of Employee Injury Investigatian
XVII.  Training Attendance List
XVIII.  Annual Review Accident Prevention Plan

Accident Prevention Plan
for

Company name

Management Policy Statement

The president and management of are committed to

providing a safe and healthful work environmentdthrour employees and others that may work,

visit, or enter our facilities.
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It is our policy to manage and conduct businessatipas in a manner that offers
maximum protection to each and every employee agdther person that may be affected by
our business operations.

It is our absolute conviction that we have the oesbility for providing a safe and
healthful work environment for our employees anteos that may be affected as we conduct our
business.

We will make every effort to provide a working eronment that is free from any
recognized or potential hazard.

We recognize that the success of a safety andhhg@gram is contingent and dependent
upon support and involvement from management drehgdloyees of the company.

The management of this company is committed tacating and providing all the
resources needed to promote and effectively imphenies Accident Prevention Plan.

This company will establish procedures to solioidl @eceive comments, information, and
assistance from employees about safety and health.

This company will comply with all federal, stat&dalocal safety and health regulations.

Company management and supervisors will set an gheamh commitment to safety and
health at this company.

This policy applies to all employees and persofexctdd or associated in any way by the

scope of this business.

President

Authority and Accountability
The (title) of company) accepts the

responsibility for providing resources and guidafurehe development and implementation of
this Accident Prevention Plan.

The (title) is responsible and wilhk&l accountable for the overall

implementation of this Accident Prevention PlaneTh (title) has the authority to

delegate any or all portions of the plan to submatis but will be held responsible for the

performance of the plan. The (till=) bas the authority to approve or carry out

disciplinary actions against those that violatagies, procedures, or rules.
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The (title) is/are responsible aifidber held accountable to ensure

that all employees under their control follow afety and health policies, procedures, and rules
established by this company. They are also resplenfsir administering training and guidance
to employees under their direction. The (title) has/havthe authority to

reprimand and recommend disciplinary actions aga&mgployees that violate the safety and
health policies of this company.

Employees are responsible and will be held acctlstar committing to the safety and
health program, abiding by the policies, procedundss set forth by this plan, and becoming
actively involved in the program to assist in pohrg a safe and healthful workplace for all
involved.

Employees are encouraged to communicate theirysafet health concerns with
management to implement changes in our programentegded to reduce injury and illness
exposures in the workplace.

Contractors that provide or perform services f@g tompany, at any location/facility,
will receive the Accident Prevention Plan for revid hey are responsible for ensuring that all
their employees’ actions and the services delivaredn a manner consistent with our

commitment to safety and health.

I. Record Keeping

(company) believes tkatrly valid means of reviewing

and identifying trends and deficiencies in a safgtygram is through an effective record keeping
program. The record keeping element is also esdemtiracking the performance of duties and
responsibilities under the program.

This company is committed to implementing and naimihg an active, up-to-date record

keeping program.

Injury and lliness Data

The (title) will maintain recoofigll work-related injuries and

illnesses of our employees.

The following forms or records are applicable atwyvork-related injuries and illnesses:
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* Occupational Safety and Health Administration H2$ 300, Log of Work-

Related Injuries and llinesses equivalent if required;

* OSHA 301,Injuries and llinesses Incident Reportequivalent if required,;
» Texas Workers’ Compensation Commission (TWCCnf@GWCC-1,

Employer’s First Report of Injury

» Texas Workers’ Compensation Commission form TWEGGlon-Covered

Employer’s Report of Occupational Injuoy lliness; and

» record of first aid or other non-recordable aeaid/ incidents.

The OSHA 300Log of Work-Related Injuries and Ilinessesan equivalent record will
be maintained at each work or job site. The OSIHAIBjuries and llinesses Incident Report
an acceptablsubstitute will be established, bearing a case mumdrrelating with a case
identifier on the OSHA 300 log and all pertinentlaequired information. The information
contained in or entered on these records will btai@ed current within seven calendar days
after a recordable accident is reported. If an @SHO is not

required and not kept, an injury record must be kegatisfy TWCC Rule 120.1. The
OSHA Form 300ASummary of Work-Related Injuries and Ilinessékbe posted in a
conspicuous location for employee review no latentFebruary 1, for the previous calendar
year and will remain in place until April 30.

All data pertaining to injuries or illnesses that dot require medical treatment or were
otherwise not recordable on the above-mentionedrdeats will be maintained in written record
form. This will include first aid treatment of akynd.

All injury and illness documentation will be revied/annually in January by
management and supervisors to analyze occurredeesify developing trends, and plan
courses of corrective actions.

These records will be maintained a minimum of frears or as required by law.

Safety and Health Surveys and Inspection/Program

The (title) will maintain aenxiew records of all safety audits

and inspections that are conducted within or tffatathe company, our employees, or facilities.
Applicable forms and records:
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» comprehensive survey reports and records of mtaiken; and
» documented checklists of self-inspection and iéxof action taken.

Reports generated as a result of comprehensiveysioonducted by outside
professional agencies will receive immediate aibenénd consideration. All hazards identified
and recommendations will be acted upon in a timayner. All methods of addressing the
issues contained in the reports will be documemewditing and a copy maintained with the
survey report. This documentation will also show date corrections were made or actions
taken.

These reports and all associated documentatiorbevithaintained for record and
periodic review. Members of management that receigse reports will ensure the corrective
actions have been taken by the responsible personne

Checklists will be developed as part of the pedadilf- inspection process. Checklists
will be used and maintained including the nameéhefggerson performing the evaluation and the
date the inspection takes place. The self inspect@cklists will be reviewed by management
upon completion.

All discrepancies identified during the inspectisii be evaluated as soon as possible.
The periodic self-inspection checklists will beieved and evaluated on a regular basis to
ensure current applicability. This review will berformed throughout the workplace with input
from supervisors and employees. The checklistivalretained along with other applicable data
for review. The list will be developed with the s$ance of professionals providing
comprehensive surveys (insurance field safety sgmtatives, local fire inspectors, TWCC,
etc.). The hazards and recommendations noted icotirehensive surveys will be given
consideration for addition to the periodic selfgastion checklist. Area supervisors will be
responsible for requisitioning and assisting ing¢bherection process.

The formal Accident Prevention Plan components belireviewed annually in

to identify insufficiencies or component failureadh will be audited individually

with the findings documented and recorded. Thisudzentation will be used to identify trends
in the program element deficiency and to track mepment modifications. This documentation

will be maintained for review.
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Safety or Other Related Meetings

The (title) will maintain aetemrecords of all proceedings

associated with the safety and health programisfctbmpany.

Applicable forms and records:

* minutes, records, and data resulting from safedgtings or other gatherings in which
discussion occurs that affects the safety and ingattgram.

Keep a record of all proceedings and appropriateag@ment or other designated staff
actions affecting the safety and health prograneséhrecords will include the name of the
recorder, date, a list of attendees, details ofdp&s discussed, and action or corrective
measures suggested, recommended, or taken. Thespurpthese is to ensure that decisions
affecting the safety and health program of this gany are carried out, implemented, and that
results are tracked.

Designate a recorder who will be responsible ferrthinutes or records at each meeting.
During each subsequent meeting, the record of méatr the previous meeting will be
reviewed, discussed, resolved, and the documesg¢dlwith an authorized signature.

Training Records

The (title) will document aradntain records of all safety-

and health-related training.
Applicable forms or records:

* training documentation records.
All safety and health related training providecetoployees of this company will be

documented. This documentation will be maintairegraof of attendance and reviewed to
assist in determining the need for additional peeged training for employees on an individual
basis. Records and documentation of training widlude the presenter’'s name, date of training,
topic or subject, legible identification of theattlee, and attendee’s signature. The person
providing the training is responsible for genergtine documentation. The training record will
become part of the employee’s permanent file atido@imaintained by

(title) for a minimum of fiveayg or as required by law.
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Accident Investigation

The (title) will ensure propenrds and documentation of all

accident and incident investigation activities m@ntained and reviewed.
Applicable forms and records:
* accident investigation forms and supporting datéuding photographs; and
* records of corrective action or preventative nueas implemented.
All accidents and near miss incidents resultingpjary or illness to a person, property
damage of any magnitude, or the potential for eithél be investigated and documented.
All items on the designated accident investigatmm will be addressed in detail as
soon as possible following the accident/incideihe ihformation acquired will be used and
reviewed by management, supervisors, and effectgdiogees to establish all contributing
factors and causes. From the investigation, a @laorrective action will be established to
prevent recurrence of the accident/incident.
The plan of corrective action and implementatioh e documented and reviewed by
management.
The investigations are to find out the facts, gplace blame. Any suggestions

employees may provide on how to prevent futuredsetds or incidents are encouraged.

Equipment Inspection and Maintenance

The (title) will maintain melsoand data pertaining to

equipment inspection and maintenance programsnpeefb at or with each facility for a
minimum of five years or as required by law.
Applicable forms and records include:
* routine inspection and maintenance records;
» documentation of services performed by contrgotement;
» documentation of repair and replacement of paresquipment; and

* manufacturer’s instructions for operation andntemance of equipment.
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Accurate records will be maintained involving altine inspection and maintenance
procedures performed on equipment at this compEmg.documentation will be reviewed
periodically by those responsible for maintainingigment and facilities. The documentation
will be utilized to determine an effective, ongoaguipment maintenance program and to ensure

compliance with regulations that require inspedion certain equipment.

Analysis

The (title) of company) will review and

analyze all records and documentation pertainirtecsafety and health program. This review
will be conducted on a (frequency) basisveill focus on hazard and injury analysis,
and recognition of developing trends.

Trend analysis will identify recurring accidentdamear-miss incidents resulting in or
potentially involving: injury, illness, or properttamage. The analysis will also recognize
repeatedly identified hazards or violations neediogective action to establish what plan
component is failing that allows the hazard to exis

The (title) will provide informeait and recommendations for

corrective measures for trends developing in theas. Employees will be made aware of
developing trends and hazard exposures as theg@ygnized. Employees will be contacted to
provide their input on the methods they think wolkdsuccessful in reversing any identified
negative trends. Trends of accidents or hazardmeates will be a focal point for corrective
action and employee training.

The (title) will follow up on aective measures at each location

until the causal factor has been eliminated orrotied.

Employee training records will be reviewed annuailyhe month of

to ensure an adequate and effective training progsamaintained. Employees will be
interviewed periodically to establish their retentof training and determine when information

should be updated.
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Safety and Health Training
(company) is committedawiging safety and health

related orientation and training to all employekaldevels of the company. The

(title) will develop, implememtganaintain an aggressive safety and

health orientation and training programs. The @amirpose is to educate and familiarize
employees with safety and health procedures, raleswork practices of their facility. The
management of this organization will encourage raadire involvement and participation of all
managers, supervisors, and employees. Furthertherejanagement will support the

orientation and training program with allocationdunding, staff, resources, and time to develop

and implement this plan.

Training Program Development
The training subjects and materials are developiéding industry and site specific
criteria relating to identified and potential hatgraccident and incident data, and training
required by federal regulations. The orientatiord aubsequent training sessions will include,
but not be limited to, the following:
 hazards associated with the work area;
* hazards of the job or task assignment;
* emergency procedures;
* personal protective equipment;
» hazard communication (hazardous chemicals andriabs);
* specific equipment operation training;
» employee reporting requirements;
* accident investigation (supervisors and othergihesed personnel);
» confined space entry; and
« any federally required training not included ddeessed above.
The training program shall be administered in tWages consisting of new employee or
reassignment orientation and regular periodic ingimnd refresher sessions.
Aside from the formal safety and health trainingssles, employees will receive guidance

and instruction on safe operating procedures di aasigned job or task.
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Employees are expected to provide feedback to neameugt on the usefulness or

applicability of the training provided to them.

Orientation

Orientation training will be administered to alsmemployees prior to the initial work
assignment and to employees assigned to new eretliff tasks or jobs.

The orientation will consist of all required traagi programs as well as job and site
specific safety and health information. All new dayees will be given a tour of the facility and
an opportunity to pose questions to expedite thelii@ization process. New employees will not
be released to an individual job assignment unitibs been determined by

(title) that the individual hasiretd the minimal acceptable elements of the

training provided and pertinent information to $afeerform the assigned duties.

Ongoing Training

All managers, supervisors, and employees are redtr participate and become
involved in the ongoing safety and health traingmggram. The frequency, repetitiveness, and
subject matter will be determined by training assents and audits to be performed by

(title) and will be at intervalsttbasure demonstration of adequate training.

The assessments and audits will, for the most parnnformal questions and observations of
employees and work areas.

At some point, a more formal survey, such as aevriexamination, may be required. At
no time will an employee be approved to work mawant12 months without retraining. All
employees assigned to attend a training sessiohdeasnstrate competency and retention of
the minimal acceptable information of the trainprgr to returning to any job assignment. The

(titles) have the authority tosstaining effectiveness and are responsible

for enforcing implementation of criteria requirentenf all training.

Documentation
Any and all safety and health related training adstéred or provided by

(company) will be documented thig¢ following minimum information:

* date of training session;
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* provider (name of person conducting training affdiation, if not an employee of the
company);

* subject matter;

* legible name of attendee(s) and supplementatifcetion if needed or required;

* signature or acknowledgement of attendance.

All training records and documentation will becomnpermanent part of each employee’s
record as well as a master record used to detenpairteipation of all employees.

Individual training records will be maintained five current year plus five more.

Safety Audit and Inspection

The (title) has implementedgram to identify, correct, and

control hazards on an ongoing basis. This prograhutdlize multiple resources to ensure

effectiveness.

Comprehensive Surveys
This company has arranged for each operating lmt#bi receive a comprehensive safety
and health audit by (title) on alexchasis — at least

(frequency). These audits will identify existingdgootential hazards and noncompliance issues
that should be addressed. The findings of the ysrwél be discussed and recommendations for
corrective actions suggested. Audits will also beducted to evaluate the overall effectiveness
of the Accident Prevention Plan and employee tnginRecommendations will be made to
enhance the performance of the safety and heatfraam. Reports will be forwarded to

management for review.

Safety and Health Self-Inspections
The (title) at each site/facilitylwdnduct (frequency) in-

house safety and health self-inspections thatomier the entire facility and equipment.
Employees will conduct constant informal inspecsioh their work areas and tools. If
any potential exposures or deficiencies are idedtifemployees are expected to communicate

these to their supervisors if the employees arablat to rectify the situation immediately.
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All inspections will be conducted on an ongoingibagathout interruption. Management
will allocate adequate time and resources to perfibie inspections.

Each location will develop and maintain an inspecthecklist specific to the operation.
The list will be developed utilizing a general iespion checklist and will be evaluated and
updated with hazards that are identified duringitispections and other pertinent data as it is
acquired. The contents of this checklist will beiegred on a regular basis to ensure that it is
current and updated.

The checklist will become a part of the permanenobrd of the inspection and will serve
as a confirmation of the audit. Each checklist witlicate the location, specific site or area
inspected, name and title of the inspector, datesgfection, and corrective action taken for
identified hazards or violations. The inspectiopai will be used in trend analysis and record
keeping.

Employees must be notified of the hazards that pasenmediate threat of physical
harm or property damage, and informed of measursteps that will be taken to eliminate,
correct, or control the hazard.

Management will review the inspection checklistd any other established
documentation to ensure that a course of correatitien and time line has been established for

eliminating each deficiency.

Accident and Hazard Investigation
Management is committed to and will correct or colrdll hazards identified through
any of the avenues of recognition establishedid&lhtified hazards will receive a timely

response.

Hazard Correction
Whenever possible and feasible, hazards ident#iddcilities will be corrected
eliminating the cause of the hazard at the sodraeis. will include, but not be limited to, the
following:
» discontinuation from use or removal of hazarddusmicals, materials, or

substances from the workplace;
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* discontinuation from use or removal of hazardegsipment until replaced or
repaired;

» correction of any unsafe acts or conditions iistexce, by service or training.

Hazard Control
When identified hazards cannot be eliminated, twatd will be effectively controlled
by engineering, administrative procedures, workcficas, personal protective equipment, or any
suitable combination of these measures.
Engineering controls will include, but not be liedtto, the following:
* isolation of employee exposure to the hazard,
* guarding or displacement of employee exposutbdadazard; and
* preventive maintenance and repair of machinedyesuipment.
Administrative procedures will include, but notlbwited to, the following:
* written programs to establish administrative gliftes for safe work practices;
and
» established and implemented work rules and pruoresd
Work practices will include, but not be limitedttee following:
« careful planning and performance of each assigrediuty, or task;
* reduction in duration of exposure to hazards; and
» adherence to safety and health rules and proesdur
Personal protective equipment will be the contfdaset resort when all other means of
eliminating the hazards have not provided adeqotiction to the employee.
When personal protective equipment is issued, itif@a@yee will be informed of the

requirements, use, and limitations of the equipment

Accident Reporting and Investigation

The (title) will investigate allnkwoelated accidents and near miss

incidents involving employees or company propestgévelop preventive measures and

implement corrective actions.
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Employee Reporting

All employees and associates are required to repahieir immediate supervisor, any of
the following:

* accidents or incidents with injury or illnessasfy magnitude (including first aid related
cases);

* accidents or incidents resulting in property guipment damage of any magnitude; and

» any near miss incidents that could potentiallyengesulted in injury or illness or

property damage.

Employer Reporting
The (title) will report the followgias required:

» Texas Workers’ Compensation Commissibatalities and accidents involving

hospitalization of five or more injuries will beperted within 24 hours;

* OSHA: Fatalities and accidents involving hosptation of three or more

injuries will be reported within eight hours.

The will be mardeas this company’s

recordable injury log and nonrecordable injurie lve maintained on a separate log.

Accident Investigation

The (title) will be responsibledonducting investigations of

accidents that occur in their areas or that a#egployees under their supervision. Upon
notification of an accident or near-miss incidehg responsible supervisors will begin
investigation to determine the following:

» how the accident or incident occurred,

* special circumstances involved;

* underlying, indirect, or associated causes; and

* corrective actions or preventive measures antraian
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Accidents and incidents involving situations whemngltiple supervisors are affected (an
employee of one department injured in another) palinvestigated jointly. The supervisor of
the area where the incident occurred will be inrgaaf, and be held accountable for, the

investigation.

Documentation
All activities and findings of the investigatorsl\Wae documented and recorded for
review.
Accident investigation documentation will recordaashinimum, the following
information is required for injury records per TW®&ule 120.1:
» date and time of occurrence;
* name of person involved, job title, area assigned
* date of birth, sex, wage, length of service, amcial security number;
* location of occurrence;
* nature and severity of injury or illness;
* name of person conducting the investigation;
* name of immediate supervisor of employee;
* job assignment or duties being performed at tifnacident;
* special circumstances or encumbrances;
» details of how the accident occurred;
* injury and part of body affected;
» description of any equipment affected or involved
* names and comments of witnesses;
» direct cause;
* indirect, underlying, or contributing factors ¢lading fault or failure in safety
and health program elements); and
* corrective action implemented or preventive measu
taken (including safety and health program adjustsje
Review and Revision of Components

The (title) or other designatpdesentative will review and revise

the components of the Accident Prevention Plan (frequency) for effectiveness
103



and implementation. Special attention will be dedatio areas and criteria that demonstrate
failure in a program component, introduction of nenecedures, processes, or equipment.
Corrective measures will be taken as needed topkasize or restructure the Accident
Prevention Plan to perform at the optimum effectass.

Information will be solicited from area supervisarsd employees to determine the

effectiveness of each program component, and teldpg\adjustments and corrections.

Goals and Objectives

Goals

An effective Accident Prevention Plan can achiégwefbllowing goals:

« effective involvement of each and every emplogkthe company in safety;

« eliminate any and all hazards (current and p@hrihat expose or create risk of
any nature;

* reduce all work-related incidents resultingnjury or illness to employees or
other person associated with our business opegtion

* reduce lost work days due to incidents resultnigijury or illness to any
employee or other person or property damage frazh swidents;

* increase awareness of the overall safe operafiati facilities;

* increase employee morale by knowing their wonkiremment is maintained as
free as possible from any and all recognized hazard

« eliminate work-related injuries and illnessesparty damage, and all

associated losses.

Objectives

» implementation of an effective Accident PreventiRian;

« commitment for ongoing safety program supponrfrmanagement and
employees;

* assigned responsibilities and accountabilitiestie safety program;

» allocation of adequate resources to the safetgram;

* establish lines of communication between managéred employees at all levels for
safety and health concerns;
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» effective records and documentation maintenanda@view;

» completion of comprehensive surveys and perisditinspections;

» implementation of effective measures for hazdshtification, correction and
control;

 implementation of effective orientations andrrag programs; and

* initiation of regular program review and revisiprocedures.
The goals will be realized only if the objectives aarried out without hesitation or

interruption, and if every employee becomes inteces the safety program and its success.

Employee Commitment and Responsibilities

We recognize the success of any company endealaygay dependent on its entire
workforce. This company recognizes the value oflegge involvement to assist us in achieving
the goals we have set for ourselves.

The company president aggressively solicits fronemlployees the assistance for, and
commitment to, the implementation of the Accidergv@ntion Plan.

Employees are encouraged and expected to becomlgadvin all aspects of
implementing this Accident Prevention Plan.

Employees are expected to use established procettusebmit comments, information,
and assistance where safety and health is concerned

Employees are expected to perform their job dutiesmanner that is safe for
themselves, as well as those around them.

Employees are required to follow all safety andlthgaolicies, procedures, and rules
established or followed by this company.

Employees of this company will adhere to the sadeiy health regulations established
by federal, state, and local agencies.

Employees are expected and required to adhereéstodmpany’s safety and health
program. This is not optional!

Employee Involvement

Management encourages employee involvement imipéementation of the safety and

health program of this facility. We solicit thisvimlvement by giving each employee an
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opportunity to participate and be responsible figplementation of the safety program for their

respective areas or job.

Departmental Safety Meetings

This company will ensure that all employees meed oegular basis to discuss safety and
health issues or concerns and increase employeeess of the safety and health program.
Regular meetings will keep the program active mrtinds of the employees, and offer an
avenue for employees to voice concerns regardimrgplace safety and health. Meeting minutes
and attendance records will be kept on file. Misutd! include all safety items and procedures

discussed as well as the date and time of the nggeti

Reporting of Hazards and Unsafe Conditions
As a condition and requirement of employment, aipkyees are required to report

hazards and unsafe conditions in the workplace to (title). He/she will take

prompt and appropriate action to determine if aahdexists. If it is determined that a hazard
does exist, immediate attention for correctionndenim protective measures will be taken. The
reporting employee will be notified of the correetiaction taken or the procedures used to
conclude that no hazard existed. If practical, tffigrmation will be shared with all facility

employees.

Documentation
All hazard reports and corrective measures/act&art will be documented and
recorded. This documentation will be reviewed byhagement. Pertinent information

will be made available for employee review.

Disciplinary Policy
(company) has developed a lilssippolicy that applies to the

safety and health program of this company. Themlisary policy will be a tool to ensure
enforcement of the rules and procedures establishdiois Accident Prevention Plan to promote
a safe and healthful working environment. The gigtary policy applies to all employees of

this company.
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Verbal Warnings
Management or supervisors may issue verbal wartogmployees that commit minor
infractions or violations of the safety rules ofesavork practices. Continued violations or verbal

warnings can lead to more stringent action.

Written Warnings

Management or supervisors may issue written wasiiogthe following:

* repeated violation of minor safety rules or pages;

* single serious violations of a rule or procedina could have potentially resulted in
injury to themselves, another employee and/or cbhalte caused property damage; or

* activities that could potentially result in injuand/or property damage.

Disciplinary Leave

Supervisors may recommend, and management mautestlisciplinary leave for the
above reasons and the following:

* a single serious violation of a rule or procedinag results in injury to an employee
and/or property damage; or

* repeated violations and/or nonconformance totgafges or procedures.

Termination
Supervisors may recommend and management may conttie termination of any

employee for repeated serious violations of thevalmircumstances.

Documentation

Violations of company or safety rules, regulatiomsprocedures will be documented by
filling out a report on the employee. The reporil siate the type of violation and corrective
action taken. The employee must read and sigrefh@tr acknowledging that they understand

the seriousness of the violation.
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Self-Inspection Forms

Inspection Date:

Location or Department Inspected:

Signature:

YES NO
1. Housekeeping Is the work area clean and orderly? i
2. Floors - Are floors in good condition (smooth, clear sugsevithout
holes, cracks, or humps)? m
3. Aisles -Are aisles and passageways clear, dry, and freg@ping
hazards? m
4. Stairways -Are stairs in good condition, with handrails, aniéguate
lighting? m
5. Storage -Are materials, products, or supplies properly saiely
stacked to a workable height? O
6. Ladders - Are ladders provided where needed, of standard
construction, and in good physical condition? m
7. Machines & Equipment - Are machines and equipment in safe
operating condition? Are the necessary guards geavand used? i
8. Hand Tools -Are the right tools for the job being used?

Are they in good conaiit? m
9. Electrical - Are all required grounds provided on power toald a
extension cords? m
Is electrical equipment in good operating condf@ion m
10.Lighting - Is adequate lighting provided in all work areas? m

11.Eye Protection -Are all employees provided with suitable eye
protection when around operations that producedlyiarticles? i
12.First Aid - Are first aid supplies provided and accessible? i
13. Fire Extinguishers - Are fire extinguishers easily accessible

and properly serviced? m
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14.Entrances-Are entrances kept dry or provided with nonskidsfla o O
15. Exits -Are emergency exits marked, clear, and easilyssibke? m O
Are exit doors unlocked and do they swing towaeldhtside? m m
16. Exterior (sidewalks, parking lots, etc.) -Are sidewalks aatking

lots smooth and free of cracks, holes, and trippiagards? m O
17.Training -Are all employees trained in proper lifting teatumes

and material handling? i O
18. Signs-Are safety instructions and warning signs posteens

needed? O ]

Accident Prevention Plan Employee Acknowledgment

Employee Name:

Date Hired:

Social Security No:

Driver’s License:

| acknowledge that | have received, read, and wtoled the contents of the Accident
Prevention. If unable to read, the contents ofAbeident Prevention Plan have been explained
by my supervisor.

| understand that compliance with all stated cornggaoiicies, including safety, is a

condition of continued employment with this company

Signature Date
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Safety Hazard Report

Location:

Date:

Day of Week:

Time:

Hazard Description:

Recommendation:

Signature

Action Taken:

Signature

Supervisor's Report of Employee Injury Investigatian

Injured Employee:

Date of this report:

Job Title:
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Age:

Date and time of injury:

Where injury happened:

Report to supervisor or first aid delayed?

Why?

Supervisor's comments regarding cause of injury:

Was there lost time as a result of this injury?

Lost time began:

What should be done, and by whom to prevent recoeref this type injury in the

future?

What action will be taken to see that this is done?
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Was employee’s previous injury record reviewed Vhitim or her?

Total number of injuries to date? el@atployed:

Does previous injury record indicate repeated tygesjuries?

Supervisor’'s Signature

Training Attendance List

Date held:

Program Title:

Trainer:

The following personnel attended the training tistdove:

NAME SSN SIGNATURE
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Topics Discussed

Annual Review Accident Prevention Plan

Review Date:

New Exposure Identified:

Action Taken:

Reviewed By:

Date of next review:
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Emergency Action Plan

Table of contents

I. General program management
ll. Methods of compliance
[ll.  Appendix A — Escape route
IV. Appendix B — Designated safe areas
V. Appendix C — Alarm procedure
VI. Appendix D — Training

Emergency Action Plan
For

(Company Name)
|. GENERAL PROGRAM MANAGEMENT

Responsibility
It is the responsibility of management to protéeit employees. The company safety officer or

designee, (name) is respeimsitihis program and has authority to

make necessary decisions to ensure the succetsssfptan. Copies of the written program may
be obtained from the office.

Program Review and Update

The Emergency Action Program will be reviewed andfmdated under these circumstances:

« Annually, on or before (date) of eger

Whenever new equipment, facility construction, pargel, or processes changes might

affect the plan's procedures

. METHODS OF COMPLIANCE

Emergency Escape Procedures
Emergency escape routes will be kept clear ainaéld. The escape routes and emergency
procedures are documentedAittachment A. A copy of the escape route and emergency
procedures will be posted on the employee bulletiard. This company has also designated safe
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areas for employees to report to in the case ehagrgency. Refer tattachment B for

designated safe areas.

Procedures for Critical Operations
Some operations in this company, in which conti@m emergency situation is critical to the
safety of employees, require special procedureprimper control (e.g., monitoring plant power,
water supplies or other essential operationshésé cases the following employees are

responsible for these critical operations untiirte@acuation is necessary.

Critical Operations Personnel

Name/Position:

Critical Operation:

Name/Position:

Critical Operation:

Name/Position:

Critical Operation:

NOTE: If at any time during an emergency situation thevee employees' safety is at risk, the critical

operation procedures are to be abandoned and thleysmas are to proceed to a safe area.
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Procedures to Account for Employees, Visitors, or iose With Special Needs

Supervisors will be responsible for accountingdomployees after an emergency evacuation.
The responsible persons will be provided with adisnames of all the employees they are
responsible for in their area. This list will bedaped with each new employee hired and non-
employees will be deleted.

The following employees will be responsible for donting operations to account for employees
after the emergency evacuation. These procedueadeaigned to account for all employees, and
visitors and to determine if an employee or visiteeds assistance in evacuating, and to

determine their possible location.

116



Employees Responsible for Accounting for Other Emplyees or Visitors

Name/Position:

Alternate:

Department:

Name/Position:

Alternate:

Department:

Name/Position:

Alternate:

Department:
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Procedure for Reporting Emergencies
The quicker and more efficiently emergencies apented, the greater the chance for saving
lives and property. The following is the procedimereporting an emergency in this company.
This procedure will be posted on the employee hallgoard.

Reporting Emergencies
Emergency Situation Reporting Procedures

Fire

Tornado

Fuel or Chemical

Release

Earthquake

Train Derailment

Other

Emergency phone numbers will be posted near tetegghor employee notice boards and other

conspicuous locations where telephones will be asdtie means of reporting emergencies.

Rescue and Medical Duties
The safety officer or designee is responsibletereanlistment and training of the authorized fire
brigade personnel (see the Fire Prevention Progriine)fire brigade personnel will be trained
in the use of fire extinguishers and first resporfatst aid (CPR, Abdominal Thrust, etc.).

The following personnel are the authorized membétke fire brigade:

118



Fire Brigade Personnel

Name/Position:

Designated Area:

Name/Position:

Designated Area:

Name/Position:

Designated Area:

Name/Position:

Designated Area:

Alarm Systems

The emergency alarm system will provide warningrnfecessary emergency action as called for
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in this program. This alarm system will be capaifleeing perceived above ambient noise or
light levels by all employees in the workplace. fllaaevices may be used to alert those

employees who would not otherwise be able to reieceghe audible or visual alarm.

Training and Record Keeping

(employee name) is responsible for training alplyees

covered under this program. As part of the Emergdwtion Program our employees will be
trained under the following circumstances:

a. At the time of initial assignment and anhutiereafter

b. When an employee's responsibilities chamgkeuthis program
Employees responsible for leading the evacuatidino@itrained in evacuation inspections of
closed rooms, alternate escape routes, employaem#y need additional assistance, buddy
system and hazardous areas to avoid during evaayatbcedures.
For additional information or explanation of theiida under the Emergency Action Program
contact the company safety officer or designee.
To ensure that proper training is given to our emeés, we keep accurate records of our
employees' training. This information is kept ie tffice.(see Attachment D).

Attachment A - Emergency Escape Route
(Use floor plans or workplace maps to show emergescape route assignments, locations of
exits, locations of fire extinguishers and desigdatafe areas.)
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Attachment B - Designated Safe Areas

Emergency Situation

Department

Designated Safg

Area

Fire

Tornado

Fuel or Chemical Release

Earthquake

Train Derailment

Other

Attachment C - Alarm Procedures

Emergency Situation

Alarm System

Fire

Tornado

Fuel or Chemical Release

Hurricane

Train Derailment

Other
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Attachment D - Emergency Response Training Form

Date of Session: Session Summaryof#at) Yes No
Instructor(s) Quialifications
Employee Signature Employee Job Title
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Laboratory Specific Exposure Control Plan

Table of Contents

I. Exposure potential
Il. Responsibilities
[ll.  Minimize Risk of exposure
IV. Engineering controls
V. Work practices
VI. Personal protective equipment (PPE)
VII. Housekeeping
VIIl. Laboratory emergency plan
IX. Training
X. Recordkeeping

Laboratory Specific Exposure Control Plan

For

(Company name)

[] Review work assignments to determine employee potential for exposure to laboratory-
acquired infections.

Principal investigators and laboratory supervisors need to perform an exposure determination
concerning which employees may incur occupational exposure to blood or other potentially infectious materials
(OPIM), biohazardous materials or lab-acquired infections. The exposure determination is made without regard
to the use of personal protective equipment (i.e. employees are considered to be exposed even if they wear
personal protective equipment). This exposure determination lists all job classifications in the laboratory and
which employees may be expected to incur such occupational exposure, regardless of frequency. At this
Laboratory the following job classifications are:

[ Identification and Responsibilities of employees covered by the Exposure Control Plan

Not all employees in the laboratory are expected to be exposed to blood or OPIM, biohazardous
materials or lab-acquired infections. However, tasks or procedures that would cause these employees to have
occupational exposure are also required to be listed in order to clearly understand which employees in these
categories are considered to have potential occupational exposure. At this Laboratory the job classifications

and associated tasks for these types of employee categories are as follows:
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Employees have the most important role in the canpé program. The ultimate
execution of the Plan rests in their hands. Theleyeg is responsible for the following

activities.

* Know what tasks performed have occupational exposure
e Attend blood borne pathogen training sessions
» Plan and conduct all operations in accordance with work practice controls

» Develop and practice good personal hygiene habits
[] Universal precautions and specific measures on how to minimize the risk of exposure

Universal precautions need to be observed at this laboratory in order to prevent contact with blood or
other potentially infectious materials. All Blood, OPIM, zoonotic diseases, biohazardous material, infectious
agents, toxins or wild/unknown sources that may be transmitted to humans need to always be considered

infectious regardless of the perceived status of the source.

L] Engineering Controls - biosafety cabinet, centrifuge safety cups, sharps containers, etc.

Engineering controls along with work practice controls are utilized to eliminate or minimize exposure to
employees at this laboratory. Personal protective equipment needs to be used where occupational exposure
remains after institution of engineering and work practice controls. At this facility the following engineering

controls will be utilized: (list controls, such as biosafety cabinet, centrifuge safety cups, sharps container, etc.)

Examples:

1. Handwashing facilities or antiseptic hand cleansers, towel or antiseptic towelettes, or are readily
accessible to all employees who have the potential for exposure.

2. Contaminated sharps, specimen and secondary containers should have the following characteristics:
e puncture-resistant
e Color-coded or labeled with a biohazard warning label
e Leak-proof on the sides and bottom

» Closable
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The above controls should be reviewed annually and maintained on a regular schedule. The schedule
for reviewing the effectiveness of the controls is as follows: list schedule such as daily, once/week, etc. Also list
the person who has the responsibility to review the effectiveness of the individual controls, such as the

supervisor for each Laboratory, etc.

Hand washing facilities are available to the employees who incur exposure to blood or other potentially
infectious materials. Hand washing sinks are required in the laboratory so they will be readily accessible after
incurring exposure.

At this facility hand washing facilities are located: (list locations, such as room number and area in the
laboratory.

If hand washing facilities are not feasible, an alternative is to use antiseptic cleanser in conjunction
with clean cloth/paper towels or antiseptic towelettes. If these alternatives are used hands are to then be
washed with soap and running water as soon as feasibly possible. Principal investigators or supervisors who
have this type of alternative because of the lack of accessible hand washing facilities should list the location,
tasks, and responsibilities to ensure maintenance and accessibility of these alternatives.

After removal of personal protective gloves, employees must wash hands and any other potentially
contaminated skin area IMMEDIATELY or AS SOON AS FEASIBLY possible with soap and water.
If employees incur exposure to their skin or mucous membranes then those areas shall be washed or

flushed with water as appropriate as soon as feasibly possible following contact.

[] Work practices - hand washing, personal hygiene, labeling, sharps handling, etc.

Contaminated needles and other contaminated sharps should never be bent, recapped, removed,
sheared, or purposely broken. The exception to this is the procedure would require contaminated needles be
recapped or removed and no alternative is feasible. If such action is required then recapping or removal of the
needle must be done by the use of a mechanical device or a one-handed technique. This laboratory recapping
or removal is only permitted for the following procedures:
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(List the procedures and also list the mechanical device to be used or alternately if a

one-handed technique will be used).

In work areas where there is a reasonable likelihood of exposure to blood or other potentially infectious
materials, employees are not to eat, drink, apply cosmetics or lip balm, smoke, or handle contact lenses. Food
and beverages are not to be kept in refrigerators, freezers, shelves, cabinets, or on counter tops or bench tops

where blood or other potentially infectious materials are present.

Mouth pipetting/suctioning of blood or other potentially infectious materials is prohibited.

All procedures need to be conducted in a manner which will minimize splashing, spraying, splattering,
and generation of droplets of blood or OPIM. Methods which will be employed at this laboratory to accomplish

this goal are: list methods, such as centrifuge cups, biosafety cabinets etc.

L] Personal Protective Equipment (PPE) - gloves, lab coat, safety glasses, HEPA respirator, mask,

etc.

[] Housekeeping - cleaning, decontamination and waste handling.

Contaminated sharps are to be placed immediately, or as soon as possible, after use into an
appropriate sharps container.

At this facility sharps containers are puncture resistant, labeled with a biohazard label, and leak proof.
(Employers should list where sharps containers are located as well as who has responsibility for removing

sharps from containers and how often the containers will be checked to remove the sharps).

[] Laboratory Specific Emergency Plan to follow if there is an exposure or release

Laboratory Specific Emergency Plan
(Date Completed)

1. Primary Laboratory Emergency Contacts (Refer ta ¥mergency Notification
Signage)
Note: Also include other helpful contact here (€gmpus Facilities, EHS, MU

Police, etc.)
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2. General Laboratory Response Procedures for AnteibBiohazard Emergencies (Fire,
Chemical or Biological Releases, Medical EmergeRadiation Emergency, Tornado,
Mechanical Equipment or Physical Facility Emergerkigoding, Oral or Written
Threat, etc.)

3. Emergency Evacuation Procedures (Escape Routesagydin, Critical Laboratory
Operation Shutdown, Headcount and Assembly Poiotdioation, Laboratory
Personnel Responsibilities and Duties, etc.)

4. Description of Emergency Alarm Systems (Refer taryBuilding Specific Emergency
Action Plan)

5. Detailed Laboratory Precautionary Procedures (fisflajor Potential Laboratory
Biohazards and Procedures to Reduce Biohazard Risk)

6. Additional Biohazard Emergency Information (Othestifications, News and Media
Relations, Post Emergency Meeting, Incident Repgstem, Frequency of Plan Updates,
etc.)

[] Hepatitis B vaccine

All employees who have been identified as having exposure to blood or other potentially infectious
materials will be offered the Hepatitis B vaccine, at no cost to the employee. The vaccine will be offered within
10 working days of their initial assignment to work involving the potential for occupational exposure to blood or
other potentially infectious materials unless the employee has previously had the vaccine wishes to submit to
antibody testing which shows the employee to have sufficient immunity.

Employees who decline the Hepatitis B vaccine will sign a waiver which uses the wording in Appendix
A of the OSHA standard.

Employees who initially decline the vaccine but who later wish to have it may then have the vaccine
provided at no cost. (Principal Investigators and Laboratory Supervisors should list here who has responsibility
for assuring that the vaccine is offered, the waivers are signed, etc. Also, the Principal Investigator should list

who will administer the vaccine).
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[] Exposure Incident Reporting and Recordkeeping

When the employee incurs an exposure incident, it should be reported to (list who has responsibility to

maintain records of exposure incidents):

All employees who incur an exposure incident will be offered post-exposure evaluation and follow-up in

accordance with the OSHA standard. This follow-up will include the following:

Documentation of the route of exposure and the circumstances related to the incident.

If possible, the identification of the source individual and if possible, the status of the source individual will
be tested for infection (after consent is obtained) such as HIV/HBYV infectivity.

Results of testing of the source individual will be made available to the exposed employee, with the
exposed employee informed about the applicable laws and regulations concerning disclosure of the identity
and infectivity of the source individual.

The employee will be offered the option of having their blood collected for testing of the employee
serological status (such as HIV/HBV). The blood sample will be preserved for up to 90 days to allow the
employee to decide if the blood should be tested for serological status (such as HIV/HBV). However, if the
employee decides prior to that time that testing will or will not be conducted then the appropriate action can
be taken and the blood sample discarded.

The employee will be offered post exposure prophylaxis in accordance with the current recommendations
of the U.S. Public Health Service. These recommendations are currently as follows: (These
recommendations may be listed as an appendix to the plan)

The employee will be given appropriate counseling concerning precautions to take during the period after
the exposure incident. The employee will also be given information on what potential illnesses to be alert
for and to report any related experiences to appropriate personnel.

The following person(s) has been designated responsible to assure that the policy outlined here is
effectively carried out as well as to maintain records related to this policy:

INTERACTION WITH HEALTH CARE PROFESSIONALS

A written opinion shall be obtained from the health care professional who evaluates employees of this

facility. Written opinions will be obtained in the following instances:

* When the employee is sent to obtain the Hepatitis B vaccine.
*  Whenever the employee is sent to a health care professional following an exposure incident.

Health care professionals shall be instructed to limit their opinions to:

*  Whether the Hepatitis B vaccine is indicated and if the employee has received the vaccine, or for
evaluation following an incident.
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* That the employee has been informed of the results of the evaluation.

« That the employee has been told about any medical conditions resulting from exposure to blood or
other potentially infectious materials. (Note that the written opinion to the employer is not to reference
any personal medical information).

[] Training - Initial and Annual Biohazardous Materials Training

OSHA requires anyone working with biohazardous materials to have appropriate training. New
employees are required to take an introductory course. A separate introductory training course is available for
Ancillary Workers. Once initial training is received, a refresher is required every three years. Blood Borne
Pathogens training - Universal Precautions needs to be taken initially with an annual refresher.

» Introduction to Biosafety - Basic Microbiological Safety Practices, Techniques and Material Acquisition
» Biosafety Refresher (every 3 years)

» Biohazardous Materials Handling and Safety for Ancillary Workers

» Biohazardous Materials Ancillary Refresher (every 3 years)

» Initial Blood Borne Pathogen Training - Universal Precautions

» Annual Blood Borne Pathogen Training - Universal Precautions Annual Refresher

e Autoclave Safety Training

» Biosafety Cabinet Training

The Principal investigator is responsible for providing the type of training needed for every individual
based on their contact and the project. While no overall educational or training level can be specified for all
persons who are, or will become, engaged in biohazardous activities, all should at least meet minimum
requirements for the area or activity involved. Whenever gaps in educational background are noted, or
whenever remedial or update training is needed, it is to be provided. Educational evaluations and additional

education or training requirements are to be imposed on the basis of each individual and project.

All persons working with or around biohazardous material(s) must:

» Beinstructed in the laboratory specific exposure control plan; entry control procedures; the meanings
of the various signs, signals, or other controls used; applicable emergency procedures applying to their
work activities and area, recognition and prevention of dangerous situations and/or exposures, and the
symptoms (acute and chronic) of possible exposures.

* Receive documented training in basic biosafety controls; applicable directives (including use of this
handbook); and specific methods and requirements of their work and work area.

[] Record Keeping

All biosafety records including Blood Borne Pathogen Standard requirements by the Occupational
Safety and Health
Administration (OSHA) will be maintained by: (Insert name of Registered User

)-

DATES
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All provisions required by the Laboratory Specific Exposure Control Plan will be implemented by the
Registered User by:
(Insert date ).

All employees will receive biological hazard safety training (other than EHS training) from the Principal

Investigator, Supervisor or Registered User. The trainer(s) who are responsible for conducting the training are:

The outline for the training material (other than EHS training) is located (list where the training materials are

located).
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Bloodborne Pathogen Exposure Control Plan
for

Company Name
OBJECTIVE

The objective of th€ompany Nameloodborne Pathogen Exposure Control Plan is to

comply with the Occupational Safety and Health Agistration’s (OSHA) Bloodborne

Pathogens Standard, 29 CFR 1910.1030, and to elienar minimize employee occupational

exposure to blood, certain other body fluids, dtreotpotentially infectious materials as defined

below:

Blood means human blood, human blood componentispaducts made from human
blood.

Bodily fluids means semen, vaginal secretions,respinal fluid, synovial fluid, pleural
fluid, pericardial fluid, peritoneal fluid, amniatfluid, saliva in dental procedures,
any body fluid that is visibly contaminated witlobt, and all body fluids in

131



situations where it is difficult or impossible tdfdrentiate between body fluids.

Other potentially infectious materials means anfyxex tissue or organ (other than intact
skin) from a human (living or dead), and human imoudeficiency virus (HIV)-
containing cell or tissue cultures, organ cultuees] HIV- or hepatitis B virus
(HBV)-containing culture medium or other solutioasid blood, organs, or other
tissues from experimental animals infected with WAVHBV.

BACKGROUND

OSHA requires employers to identify situations grtalclassifications in which
employees may be exposed to blood or other potgnn&ectious materials, and to provide
protection to these employees in the form of ergging controls, personal protective equipment,

training, and risk reduction.

ASSIGNMENT OF RESPONSIBILITY

Program Administrator

Responsible Persoshall manage the Bloodborne Pathogen Exposure@ont

Plan forCompany Nameand maintain all records pertaining to the plan.

Management

Company Namewill provide adequate controls and equipment twaign used

properly, will minimize or eliminate risk of occugpanal exposure to blood or other
potentially infectious materials. These shall bevded at no cost to the employees.

Company Namenanagement will ensure proper adherence to thrs ghkough periodic

audits.

Supervisors
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Supervisors shall themselves follow and ensurethet employees are trained in
and use proper work practices, universal precasitite use of personal protective

equipment, and proper cleanup and disposal techsiqu
Employees

Employees are responsible for employing proper vpodctices, universal
precautions, personal protective equipment andchaj@aisposal techniques as described
in this plan. Employees are also responsibledporting all exposure incidents to

Responsible Persoimmediately or withinfime Frame

Contractors

Contract employees shall be responsible for comglwiith this plan, and shall

be provided the training described hereirR®sponsible Person

EXPOSURE DETERMINATION

All job classifications and locations in which emptes may be expected to incur
occupational exposure to blood or other potentialigctions materials, based on the nature of
the job or collateral duties, regardless of freqyeshall be identified and evaluated by

Responsible PersonThis list shall be updated as job classificationwork situations change.

Exposure determination shall be made without retatte use of personal protective equipment
(employees are considered to be exposed even ifythvgear personal protective equipment)

Category |

Job classifications in which employees are exptsdaiood or other potentially
infectious materials on a regular basis, and irctvisuch exposures are considered
normal course of work, fall into CategoryResponsible Persoshall maintain a list of

these types of jobs and the locations in whichvibek will be performed (see Appendix
A).
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Category Il

Job classifications in which employees may haveaasional exposure to blood
or other potentially infectious materials, and inigh such exposures occur only during
certain tasks or procedures that are collaterddleéaormal job duties, fall into Category
Il. Responsible Persoshall maintain a list of these types of jobs drallbcations in

which the work may be performed (see Appendix B).

These lists shall be updated as job classificatbwvgork situations change.

IMPLEMENTATION SCHEDULE AND METHODOLOGY

Compliance Methods
Universal precautions

Universal precautions shall be usecCampany Nameo prevent

contact with blood or other potentially infectionmsterials. All blood or other
potentially infectious materials shall be consideirdectious, regardless of the

perceived status of the source individual.

Engineering Controls

The engineering and work practice controls listetblw shall be used to

minimize or eliminate exposure to employee€aimpany Name

The new needle stick rule and safety needles comasr this section

and need to be addressed.

List controls such as sharps containers, bio-safeabinets, safety
needles, needleless systems, etc.
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The following schedule shall be followed to revitdwe effectiveness of

the engineering controls.

list schedule (such as daily, once a week, etcat #ach control is to be
reviewed, including the annual review;

review of new equipment and/or technologies presainthe workplace;
and

list who has the responsibility to review the effi’eness of each control,
such as supervisor for each department, etc.

Where occupational exposure remains after institubif these controls,

personal protective equipment shall also be used.

Needles

Except as noted below, contaminated needles armd siiarps shall not
be bent, recapped, removed, sheared, or purpos®gi Contaminated sharps
shall be placed immediately, or as soon as possifikr use into appropriate
sharps containers. All disposable sharps contastealt be puncture resistant,

labeled with a biohazard label, and leak-proof.

At Company Namethe following procedure(s) require a contaminated

needle to be recapped or removed with a mechathéséte or one-handed

technique, and no alternative is feasible:

List the procedure(s) and the mechanical devicefspne-handed
technique to be used.

Containers for Reusable Sharps

Contaminated sharps that are reusable shall beplaumediately, or as

soon as possible, after use into appropriate sltamsiners. All reusable
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sharps containers shall be puncture resistantiddlvath a biohazard label, and

leak-proof.

List where reusable sharps containers are locatedwell as the
person(s) responsible for removing sharps from eadmtainer and
the frequency that the containers shall be checked.

Sharps Injury Log

A needlestick or sharps injury log (see Appendiskall be maintained
(for employers that keep records under 29 CFR 130%) shall include the

following information for each incident:

period of time the log covers;

date incident is entered on the log;

date of incident;

type and brand of device involved;

department or area of incident; and
description of incident.

The log shall be retained for five years aftereéhd of the log year.

Hand Washing Facilities

Hand washing facilities shall be made available r@adlily accessible to

all employees who may incur exposure to blood beopotentially infectious

materials. Where hand washing facilities are nasitde,Company Namewill
provide an antiseptic cleanser in conjunction wlgan cloth/paper towels or

antiseptic towelettes. Such areas include:

List locations, tasks, and responsibilities to emsumaintenance and
accessibility of these alternative hand washing hsds.

When these alternatives are used, employees shsli their hands with soap and
running water as soon as feasible.
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Work Area Restrictions

In work areas where there is a reasonable riskpbgure to blood or
other potentially infectious materials, employeleslisnot eat, drink, apply
cosmetics or lip balm, smoke, or handle contaddenFood and beverages
shall not be kept in refrigerators, freezers, skgleabinets, or on counter tops
or bench tops where blood or other potentiallyatiteis materials may be
present.

Mouth pipetting or suctioning of blood or other gutially infectious

materials is prohibited.

All processes and procedures shall be conductadnatter that will
minimize splashing, spraying, splattering, and gatien of droplets of blood or
other potentially infectious materials.

List methods for minimizing exposure, such as coven centrifuges,
dental dams, etc.)

Specimens

Each specimen of blood or other potentially infeeti material shall be
placed in a container that will prevent leakagerduthe collection, handling,

processing, storage, and transport of the specimen.

Specimen containers shall be labeled or color-canledcordance with
the requirements of the OSHA standdEmployers should note that the OSHA
standard provides for an exemption to specimenatoet labeling/color coding
if a facility uses universal precautions in handliof ALL specimens AND the

containers are easily recognized as containing spens. This exemption
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applies only while the specimens remain in thdifgcilf the employer chooses
to use this exemption, it should be stated here.

Any specimens that could puncture a primary coetashall be placed within a
secondary puncture-resistant container. If outsaigamination of the primary container
occurs, the primary container shall be placed withsecondary container that will

prevent leakage during handling, processing, sgragnsport, or shipping of the
specimen.

Contaminated Equipment

Responsible Persoshall ensure that equipment that has become

contaminated with blood or other potentially infeas materials is examined
prior to servicing or shipping. Contaminated equgminshall be
decontaminated, unless decontamination is notbfEastontaminated

equipment shall be tagged and labeled as such.

Personal Protective Equipment (PPE)

PPE Provision

Responsible Persoshall ensure that the provisions regarding

personal protective equipment described in this pl@ met and
maintained.

Personal protective equipment shall be chosen bas#uke anticipated exposure to blood or otherrgiatBy infectious
materials. Protective equipment shall be considepgdfopriate only if it does not permit blood dnet potentially infectious materials to

pass through or reach an employees’ clothing, skies, mouth, or other mucous membranes under hardgroper conditions of use
and for the duration of time that the equipment k&l used.

A list of personal protective equipment and asdedigasks for

Company Namesan be found in Appendix D of this plan.

PPE Use
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Responsible Persoand supervisors shall ensure that employees

use appropriate PPE. In cases where an employgetariy and briefly
declines to use PPE because, in the employee’sgsiohal judgement, its
use may prevent delivery of healthcare or poseareased hazard to the
safety of the worker or co-worker, then the supawshall investigate and
document the situation to determine whether changede instituted to

prevent such occurrences in the future.

PPE Accessibility

Responsible Persoshall ensure that appropriate PPE in the

necessary sizes is readily accessible at the virlosis issued at no cost
to employees. Hypoallergenic gloves, glove linpmyderless gloves, or
other similar alternatives shall be readily acddsdio those employees

who are allergic to the gloves normally provided.

PPE Cleaning, Laundering and Disposal

All PPE shall be cleaned, laundered, and disposbg Gompany

Nameat no cost to the employe€ompany Namewill also make all

necessary repairs and replacements at no costgiogees.

All garments penetrated by blood or other potelytiafectious
materials shall be removed immediately or as sadieasible. All PPE

shall be removed before leaving the work area.

When PPE is removed, it shall be placed in appabgisi
designated areas or containers for storage, wastiogntamination, or

disposal.

Types of PPE
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Gloves

Disposable gloves are not to be washed or decontded
for re-sue, and are to be replaced as soon asposgien they
become contaminated. Gloves that become torn astpred (or
their ability to function as a barrier is otherwis@npromised)
shall be replaced immediately or as soon as feasibl

Utility gloves may be decontaminated for re-usthé
integrity of the glove is uncompromised. Utilityogkes shall be
disposed of properly if they are cracked, peeliog), punctured,
or they exhibit other signs of deterioration orfaitigy to function

as a barrier without compromise.

Eye and Face Protection

Masks worn in combination with eye protection degic
(such as goggles or glasses with solid side shoeldhin-length
face shields) are required when the occurrencelagkes,
splatters, or droplets of blood or other potentiaifectious
materials can reasonably be anticipated to contzeian
employee’s eye, nose, or mouth. SituationS@nhpany Name

where eye and face protection is required include:

a) List job assignments and work areas where eye
and face protection are required.

Other PPE

Additional protective clothing (such as lab cogiswns,
aprons, clinic jackets, or similar outer garmestsll be worn in
instances when gross contamination can reasonatdyected.

The following situations require additional profeetclothing:
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List job assignments and work areas where additibna
protective clothing is required, as well as typds o
additional protective clothing that are to be used.

Housekeeping

This facility shall be cleaned and decontaminaegglilarly and as needed in the
event of a gross contamination. See Appendix ElEaning schedule and required
cleaning materials. All contaminated work surfad®ess, pails, cans, and similar

receptacles shall be inspected and decontaminagedarly as described in Appendix E.

Any potentially contaminated glassware shall nopio&ed up directly with the
hands. Reusable sharps that are contaminatedled or other potentially infectious
materials shall not be stored or processed in angrahat requires employees to reach by

hand into the containers where sharps are placed.

Regulated Waste Disposal

Disposal of all regulated waste shall be in accocdavith applicable federal,
state, and local regulations.

Sharps

Contaminated sharps shall be discarded immediatedg soon as
feasible in containers that are closable, punaesestant, leak proof on sides

and bottom, and labeled or color-coded.

During use, containers for contaminated sharps sdrakin upright
throughout use, shall be easily accessible to eypply and shall be located as

close as feasible to the immediate area where slaaepused or can be
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reasonably anticipated to be found (including layradeas).Responsible

Personshall replace sharps containers routinely ancahotv them to overfill.

When moving sharps containers from the area ofthse;ontainers shall be closed
immediately prior to removal or replacement to revspillage or protrusion of contents
during handling, storage, transport, or shippirtars containers shall be placed in a
secondary container if leakage of the primary doetas possible. The second container
shall be closeable, constructed to contain allextst and shall prevent leakage during
handling, storage, transport, or shipping. The sdaoy container shall be labeled or
color-coded to identify its contents.

Reusable containers shall not be opened, emptiedeaned manually or in any other
manner that would expose employees to the risleafytaneous injury.

Other Regulated Waste

Other regulated waste shall be placed in contaithatsare closeable,
constructed to contain all contents, and will préveakage of fluids during

handling, storage, transportation, or shipping.

All waste containers shall be labeled or color-abded closed prior to
removal to prevent spillage or protrusion of cotdeduring handling, storage,

transport, or shipping.

Laundry

Laundry contaminated with blood or other potenyiaifectious materials shall be
handled as little as possible. Such laundry dielaced in appropriately marked bags
(biohazard labeled or color-coded bags) at thetimeavhere it was contaminated.
Contaminated laundry shall not be sorted or rinsdte area of contaminatiorlf your
facility uses Body Substance Isolation or UniveR@cautions in handling of all soiled
laundry (all laundry is assumed to be contaminatéahn no labeling or color-coding is
necessary if all employees recognize the hazarsiscasted with the handling of the
laundry.)
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The laundry aCompany Nane shall be cleaned Baundering Facility. (If your

facility ships contaminated laundry to an off-ddeation that does not use Universal
Precautions in the handling of all laundry, themtaminated laundry must be placed in
bags or containers that are labeled or color-cod®@de possible solution would be to
include a requirement in the contract with the gife laundry service that they also use

the equivalent of Universal Precautions.)

Hepatitis B Vaccines and Post-Exposure EvaluationdaFollow Up

General

Company Namewill make the Hepatitis B vaccine and vaccinaisenies
available to all employees who have the potentiabtcupational exposure, as well as

post-exposure follow up to employees who have egpeed an exposure incident.

Responsible Persoshall ensure that all medical evaluations andgutaces

involved in the Hepatitis B vaccine and vaccinatsenies and post-exposure follow up,

including prophylaxis are:

made available at no cost to the employee;

made available to the employee at a reasonableatimiglace;

performed by or under the supervision of a licengggbkician or other licensed
healthcare professional; and

provided in accordance with the recommendatiorte@fJnited States Public
Health Service.

An accredited laboratory shall conduct all labonatests at no cost to the employee.

Hepatitis B Vaccination
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Responsible Persoshall manage the Hepatitis B vaccination program.

Company Namenas contracted witHealthcare Provider/Laboratory Nam# provide

this service.

Category | Employees

The Hepatitis B vaccination shall be made availablen affected
Category | employee after he or she has receiaaaing in occupational
exposure and within 10 working days of initial gssnent to job duties that
involve exposure. Exceptions to the administratbthe Hepatitis B
vaccination include situations where an employesegnaviously received the
complete Hepatitis B vaccination series, antibadfihg has revealed that the

employee is immune, or the vaccine is contrainditér medical reasons.

Participation in a pre-screening program shallb®a prerequisite for
an affected employee to receive the Hepatitis Rivation. If an employee
initially declines the Hepatitis B vaccination, bater decides to accept the
vaccination and is still covered under the OSHAd#ad, the vaccination shall
then be made available.

All employees who decline the Hepatitis B vaccioatshall sign a
waiver indicating their refusal (Appendix F), agueed by OSHA. If the
United States Public Health Service recommendsitn®booster dose of
Hepatitis B vaccine, this shall also be made abkeléree of charge to affected

employees.

Category Il Employees

The Hepatitis B vaccination series shall be madelave and
administered to Category Il employees no later ®vahours after an exposure

incident (as per OSHA Letter of Interpretation, Mmber 1, 2000). All
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employees who decline the Hepatitis B vaccinatiwadlsign a waiver

indicating their refusal (Appendix F).

Post-Exposure Evaluation and Follow Up

All employees must report all exposure incidentRésponsible Person

immediately or withinTime Frame Responsible Persoshall investigate and document

each exposure incident. Following a report of aoosure incident, the exposed
employee shall immediately receive a confidentadtgexposure evaluation and follow
up, to be provided biealthcare Provider/Laboratory Namelhe post-exposure

evaluation and follow up shall include the follogialements, at a minimum:

Documentation of the route of exposure, and theuanstances under which the
exposure occurred.

Identification and documentation of the sourcevidlial, unless it can be
established that identification is infeasible aohpbited by state or local
law. (This provision may need to be modified in adaorce with applicable
local laws on this subjectModifications should be included herg

The source individual’'s blood shall be tested ancudhented as soon as
feasible and after consent is obtained (if consergquired) in order to
determine HBV and HIV infectivity. If consent caririme obtained,
Responsible Persoshall establish and document that legally required
consent cannot be obtained.

When the source individual is already known torifedgted with the Hepatitis B
virus (HBV) or human immunodeficiency virus (HI\Mgsting for the source
individual’s known HBV or HIV status need not beeated.

Results of the source individual’'s testing shalhtede available to the exposed
employee, and the employee shall be informed olicgige laws and
regulations concerning disclosure of the identitg anfectious status of the
source individual.
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The exposed employee’s blood shall be collectesban as feasible and tested
after consent is obtained.

The exposed employee shall be offered the optidrawving their blood tested
for HBV and HIV serological status. The blood saenghall be preserved
for up to 90 days to allow the employee to decidkeair blood should be
tested for HBV and HIV serological status.

Names of employees that contract HIV, Hepatitiguberculosis shall not be
recorded on the OSHA 300 log.

Information Provided to the Healthcare Professional

After an exposure incident occuResponsible Persoshall ensure that the

healthcare professional responsible for the expesguloyee’s Hepatitis B vaccination,
as well as the healthcare provider providing thet@xposure evaluation, if different, are

provided with the following:

a copy of 29 CFR 1910.1030, OSHA's Bloodborne &gé¢im Standard, with
emphasis on the confidentially requirements coethitherein;

a written description of the exposed employee’seduds they relate to the
exposure incident;

written documentation of the route of exposure e@incimstances under which
the exposure occurred;

results of the source individual’s blood testirfiggvailable; and

all medical records relevant to the appropriatatinent of the employee,
including vaccination status.

Healthcare Professional’s Written Opinion

Responsible Persoshall obtain and provide the exposed employegg obthe

evaluating healthcare professional’s written opinigthin 15 days of completion of the

evaluation.
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The healthcare professional’s written opinion f@\Hvaccination shall be limited to
whether HBV vaccination is indicated for the em@ey, and if the employee has received

said vaccination.

The healthcare professional’s written opinion fospexposure follow up shall be

limited to ONLY the following information:

a statement that the employee has been informtge aesults of the evaluation;
and

a statement that the employee has been told ahguhadical conditions
resulting from exposure to blood or other potehtialfectious materials
that require further evaluation or treatment.

Other findings or diagnosis resulting from the pagbosure follow up shall remain

confidential and shall not be included in the veritreport.

Labels and Signs

Responsible Persoghall ensure that biohazard labels are affixezbtgainers of

regulated waste, refrigerators, and freezers aointablood or other potentially infectious

materials. Labels shall also be affixed to any otmatainers used to store, transport, or ship

blood or other potentially infectious materials.

The labels shall be fluorescent orange or orandeamed shall include the universal

biohazard symbol. Red bags or containers with theeusal biohazard symbol may be

substituted for labels. However, regulated wastastie handled in accordance with the rules

and regulations of the entity with jurisdiction.oBd products that have been released for

transfusion or other clinical use are exempted ftbese labeling requirements.

Training
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Responsible Persoshall ensure that training is provided at the tohmitial assignment

to tasks where occupational exposure to bloodlrgtotentially infectious materials may
occur. Training shall be repeated every 12 morgdhghen there are any changes to tasks or
procedures affecting an employee’s occupationabgxqe. Training shall be tailored to the
education level and language of the affected eng@syand offered during the normal work

shift. Training shall be interactive and shall uroié:

a copy of 29 CFR 1910.1030, OSHA'’s Bloodborne Pg¢hdStandard;
a discussion of the epidemiology and symptoms @ddiborne diseases;
an explanation of the modes of transmission of dith@one pathogens;

an explanation oc€ompany Name’'8loodborne Pathogen Exposure Control Plan, and
how employees can obtain a copy of the plan;

a description and recognition of tasks that mapive exposure;

an explanation of the use and limitations of thehmés employed b€ompany Nameo
reduce exposure (such as engineering controls, pradtices, and personal
protective equipment);

information about the types, use, location, removahdling, decontamination, and
disposal of personal protective equipment;

an explanation of the basis of selection of perspraective equipment;

information about the Hepatitis B vaccination (uraihg efficacy, safety, method of
administration, and benefits), as well as an exgilan that the vaccination will be
provided at no charge to the employee;

instruction on the appropriate actions to take p&dons to contact in an emergency
involving blood or other potentially infectious reasls;

an explanation of the procedures to follow if ap@sure incident occurs, including the
method of reporting and medical follow up;
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information on the post-incident evaluation anddwl up required for all exposure
incidents; and

an explanation of signs, labels, and color-codisjesns.

The person conducting the training shall be knogdedble in the subject matter.

Recordkeeping

Medical Records

Responsible Persoshall maintain medical records as required by ERC
1910.1020 irDesignated LocationAll records shall be kept confidential and stal

retained for at least the duration of employmens @0 years.

Responsible Persoghall also ensure that all contracts vdalthcare

Professional/Laboratory Naméor Hepatitis B vaccinations and post-exposure

evaluations and follow ups stipulate any OSHA rdkeeping and retention

requirements.

Medical records shall include:

name and social security number of the employee;

a copy of the employee’s HBV vaccination statusluding the dates of
vaccination;

a copy of all results of examinations, medicalitestand follow-up procedures;
and

a copy of the information provided to the healtlegarofessional, including a
description of the employee’s duties as they rdla@mn exposure incident,
and documentation of the routes and circumstapicas exposure.

Training Records
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Responsible Persoshall maintain training records for three yeaosrfithe date

of training. Records shall be keptDesignated Placeand shall include:

the dates of the training sessions;

an outline describing the material presented,;

the names and qualifications of persons condudthtiedraining; and
the names and job titles of all persons attendiegraining sessions.

Availability of Records

Whenever an employee (or designated representatigiagsts access to a record,

Company Nameshall provide access to said employee’s recordsreasonable time,

place, and manner in accordance with 29 CFR 1920(&). An employee (or

designated representative) will only be given asteshis or her own records.

Transfer of Records

If Company Nameeases to do business and there is no succesplmyemto

receive and retain the records for the prescrileeib@, Responsible Persoshall contact
the Director of the National Institute for Occujpaial Safety and Health (NIOSH) three

months prior to cessation of business for instactin final disposition of the records.

Evaluation and Review

Responsible Persoshall review this Bloodborne Exposure Control Htam

effectiveness at least annually and as neededatoparate changes to the standard or
changes in the work place.
Attachment A
Category | Job Classification/Expected Exposure Lis

Company Name

Date
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At Company Namethe following job classifications are expectedntcur occupational

exposure to blood or other possibly infectious mals

Job Classification

Department/Location

Nurse

Nursing assistant

Doctor

Janitorial Staff
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Category Il Job Classification/Possible Exposus Li

Attachment B

Company Name

Date

At Company Namethe following job classifications may incur ocatiipnal exposure tg

blood or other possibly infectious materials duroegtain tasks or procedures:

Job Classification

Task/Procedure

Department/Locatn

Administrative Staff

Assisting in cleaning

up blood spills

Janitorial Staff

Assisting in cleaning

up blood spills

First Responders

Responding to medi

emergency in a non-healthcare

environment

cal
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Attachment C
Sharps Injury Log

Company Name

For Period Ending:

Date Date Type & Department Description of Incident
Entered & Time of Brand of or Work Area
Incident Device Where Incident
Occurred
Retain Until (five yearsraghd of log year)
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Attachment D
Personal Protective Equipment/Task List

Company Name

Date

Job Task/Procedure Type of PPE to PPE to be Issued
Classification be Used By
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Date

Attachment E

Cleaning and Decontamination Schedule

Company Name

The following schedule describes work areaS@npany Namehat should be

decontaminated, decontamination frequency and rdetral required types of cleaning.

Information concerning usage of protective covesinged to help keep surfaces free of

contamination (such as plastic wrap) should beuded.

Work
Area/Equipment

Cleaning
and
Decontamination

Frequency

Type of
Cleaners or

Supplies to be Used

Method
of Cleaning to be
Used

Responsible

Person
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Attachment F

Hepatitis B Vaccine Declination

| understand that, due to my occupational exposubdood or other potentially
infectious materials, | may be at risk of acquirthg Hepatitis B virus (HBV) infection. | have
been given the opportunity to be vaccinated witpadiéis B vaccine, at no charge to me.
However, | decline the Hepatitis B vaccinationtas time.

| understand that by declining this vaccine, | o to be at risk of acquiring the

serious disease Hepatitis B.

If, in the future, | continue to experience occugmadl exposure to blood or other
potentially infectious materials and | wish to keeginated with the Hepatitis B vaccine, | can

receive the vaccination series at no charge to me.

Employee Signature dat

Responsible PersoB8ignature Date
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Confined Space Program
For

Company Name

OBJECTIVE

The purpose o€ompany Name’sConfined Space Program is to set procedures titlat w

ensure workers safe entry into confined spacegandit-required confined spaces to perform
routine tasks associated with their employments pinocedure is designed to provide the
minimum safety requirements in accordance withQoeupational Safety and Health
Administration’s (OSHA) Confined Space Standard,1.9246.

Il. BACKGROUND

A confined space is defined as any location thatlimaited openings for entry and
egress, is not intended for continuous employeapartcy, and is so enclosed that natural
ventilation may not reduce air contaminants to lebelow the threshold limit value (TLV).
Examples of confined spaces include: manholesksipipes, storage tanks, trailers, tank cars,
pits, sumps, hoppers, and bins. Entry into confsygates without proper precautions could

result in injury, impairment, or death due to:

an atmosphere that is flammable or explosive;

lack of sufficient oxygen to support life;

contact with or inhalation of toxic materials; or

general safety or work area hazards such as stehmglopressure materials.

oOow>

1. ASSIGNMENT OF RESPONSIBILITY
A. Employer

In administering this Confined Space Progr&umpany Namaewill:

1. Monitor the effectiveness of the program.
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Provide atmospheric testing and equipment as needed

Provide personal protective equipment as needed.

Provide training to affected employees and supersis

Provide technical assistance as needed.

Preview and update the program on at least an &basgs or as needed.

oahwn

B. Program Manager

Responsible Persois responsible for managing the Confined Spacgrar,

and shall:

=

Ensure that a list of confined spaces aCalinpany Namevorksites is
maintained.

Ensure that canceled permits are reviewed for fesk@arned.

Ensure training of personnel is conducted and decued.

Coordinate with outside responders.

Ensure that equipment is in compliance with stasslar

Ensure that thResponsible Persom charge of confined space work shall:

oahwN

a. Ensure requirements for entry have been complettmdentry is
authorized.

b. Ensure confined space monitoring is performed bggeel qualified
and trained in confined space entry procedures.

c. Ensure a list of monitoring equipment and personuelified to
operate the equipment is maintained by the SafedyGccupational
Health Office.

d. Ensure that the rescue team has simulated a resausonfined space
within the past twelve (12) months.

e. Know the hazards that may be faced during entgjuding the mode
(how the contaminant gets into the body), signsyonptoms, and
consequences of exposure.

f.  Fill out a permit.

g. Determine the entry requirements.

h. Require a permit review and signature from the @ugbd Entry
Supervisor.

i. Notify all involved employees of the permit requirents.

j. Post the permit in a conspicuous location neajahe

k. Renew the permit or have it reissued as needeewgrrmit is
required every shift).

I. Determine the number of Attendants required togrerfthe work.

m. Ensure all Attendant(s) know how to communicaténiliie entrants
and how to obtain assistance.

n. Post any required barriers and signs.
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0. Remain alert to changing conditions that might@ftee conditions of
the permits (i.e., require additional atmospheranitoring or changes
in personal protective equipment).

p. Change and reissue the permit, or issue a new pasmiecessary.

g. Ensure periodic atmospheric monitoring is done ating to permit
requirements.

r. Ensure that personnel doing the work and all sugpensonnel adhere
to permit requirements.

s. Ensure the permit is canceled with the work is done

t. Ensure the confined space is safely closed andaakers are cleared
from the area.

C. Entry Supervisors

Responsible Person(shall serve as the Entry Supervisor(s), and $&leall

qualified and authorized to approved confined satey permits. The Entry

Supervisor(s) shall be responsible for:

PwpPE

o

Determining if conditions are acceptable for entry.

Authorizing entry and overseeing entry operations.

Terminating entry procedures as required.

Serving as an Attendant, as long as the persoairetl and equipped
appropriately for that role.

Ensuring measures are in place to keep unauthgoeesthnnel clear of the
area.

Checking the work at least twice a shift to veafyd document permit
requirements are being observed (more frequenksta@ll be made if
operations or conditions are anticipated that caifielct permit
requirements).

Ensuring that necessary information on chemicaafuwis kept at the
worksite for the employees or rescue team.

Ensuring a rescue team is available and instruntéukir rescue duties (i.e.,
an onsite team or a prearranged outside rescuesgrv

Ensuring the rescue team members have currenficaitan in first aid and
cardiopulmonary resuscitation (CPR).

D. Attendants

Responsible Person(shall function as an Attendant(s) and shall becstad

outside of the confined workspace. The Attendarstig)!:

160



1. Be knowledgeable of, and be able to recognize piatasonfined space
hazards.

2. Maintain a sign-in/sign-out log with a count of pirsons in the confined
space, and ensure all entrants sign in and out.

3. Monitor surrounding activities to ensure the safdtpersonnel.

4. Maintain effective and continuous communicationhwiersonnel during
confined space entry, work, and exit.

5. Order personnel to evacuate the confined spaadshkb:

a. observes a condition which is not allowed on theygmermit;

b. notices the entrants acting strangely, possibly @sult of exposure to
hazardous substances;

C. notices a situation outside the confined space wbdzild endanger
personnel;

d. notices a hazard within the confined space thanbabeen previously
recognized or taken into consideration;

e. must leave his/her work station; or

must focus attention on the rescue of personngbime other confined

space that he/she is monitoring.

-

6. Immediately summon the Rescue Team if crew reseaerbes necessary.
7. Keep unauthorized persons out of the confined smader them out, or
notify authorized personnel of an unauthorizedyentr

E. Rescue Team

The Rescue Team members shall:

1. Complete a training drill using mannequins or perg in a simulation of
the confined space prior to the issuance of ary grarmit for any confined
space and at least annually thereafter.

2. Respond immediately to rescue calls from the Awemdr any other person
recognizing a need for rescue from the confinedepa

3. In addition to emergency response training, rectieesame training as that
required of the authorized entrants.

4. Have current certification in first aid and CPR.

F. Entrants/Affected Employees

Employees who are granted permission to enter fneshspace shall:
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IV.  TRAINING

Read and observe the entry permit requirements.

Remain alert to the hazards that could be encoeshtghile in the confined
space.

Properly use the personal protective equipmentishr&iquired by the
permit.

Immediately exit the confined space when:

they are ordered to do so by an authorized person;
they notice or recognize signs or symptoms of exps
a prohibited condition exists; or

the automatic alarm system sounds.

apop

Alert Attendant(s) when a prohibited condition éxiand/or when warning
signs or symptoms of exposure exist.

Company Nameshall provide training so that all employees whasek is regulated by

this Confined Space Program acquire the undersignkhowledge, and skills necessary for the

safe performance of their duties in confined spaces

A. Training Frequency

Responsible Person shall provide training to edfeltt®d employee:

WwnN e

before the employee is first assigned duties wighaonfined space;

before there is a change in assigned duties;

when there is a change in permit space operati@igptesents a hazard for
which an employee has not been trained; and

whenCompany Namdas reason to believe that there are deviatiams fr
the confined space entry procedures required syptmgram, or that there
are inadequacies in the employee’s knowledge ooiigeese procedures.

The training shall establish employee proficientyhie duties required in this

program, and shall introduce new or revised proeesjlas necessary, for compliance

with this program.

B. General Training
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All employees who will enter confined spaces shaltrained in entry
procedures. Personnel responsible for superviglagning, entering, or participating in
confined space entry and rescue shall be adequeaéled in their functional duties prior

to any confined space entry. Training shall include

Explanation of the general hazards associatedaaitifined spaces.
Discussion of specific confined space hazards &ssaolcwith the facility,
location, or operation.

3. Reason for, proper use, and limitations of perspratiective equipment and
other safety equipment required for entry into awed spaces.
Explanation of permits and other procedural requésts for conducting a
confined space entry.

A clear understanding of what conditions would fbdrentry.

Procedures for responding to emergencies.

Duties and responsibilities of the confined spadeygeam.

Description of how to recognize symptoms of ovemsyse to probable air
contaminants in themselves and co-workers, andaodéthfor alerting the
Attendant(s).

B N =
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Refresher training shall be conducted as needethintain employee

competence in entry procedures and precautions.

C. Specific Training

1. Training for atmospheric monitoring personnel siradlude proper use of
monitoring instruments, including instruction ore tiollowing:

proper use of the equipment;

calibration of equipment;

sampling strategies and techniques; and
exposure limits

apop

2. Training for Attendants shall include the following

a. procedures for summoning rescue or other emergssreyces; and
b. proper utilization of equipment used for communiggtwith entry and
emergency/rescue personnel.
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3. Training for Emergency Response Personnel shdlldec

a. rescue plan and procedures developed for eaclofygmnfined space
that is anticipated to be encountered;

b. use of emergency rescue equipment;

first aid and CPR techniques; and

work location and confined space configuration tnimize response

time.

oo

D. Verification of Training

Periodic assessment of the effectiveness of emeltogéing shall be conducted

by Responsible PersornTraining sessions shall be repeated as oftee@sssary to

maintain an acceptable level of personnel competenc

IDENTIFICATION OF HAZARDS AND EVALUATION OF CONFINE D
SPACES

A. Survey

Responsible Persoshall ensure a survey of the worksite is conduttedentify

confined spaces. This survey can be partially ceteglfrom initial and continuing site
characterizations, as well as other available @iaa blueprints and job safety analyses).
The purpose of the survey is to develop an invgmibthose locations and/or equipment
at Company Namehat meet the definition of a confined space. Tifisrmation shall be

communicated to personnel, and appropriate confipade procedures shall be followed
prior to entry. The initial surveys shall include monitoring to determine the air quality
in the confined spaces. The potential for the foifg situations shall be evaluated by
Responsible Person

1. flammable or explosive potential,
2. oxygen deficiency; and
3. presence of toxic and corrosive material.

B. Hazard Reevaluation
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TheResponsible Persoshall identify and reevaluate hazards based osilpies

changes in activities or other physical or envirental conditions that could adversely
affect work. A master inventory of confined spaskall be maintained. Any change in
designation of a confined space will be routedtaféected personnel bResponsible

Person

C. Pre-Entry Hazard Assessment

A hazard assessment shall be completeRédsponsible Person(gyior to any

entry into a confined space. The hazard assessheuld identify:

the sequence of work to be performed in the codfspace;

the specific hazards known or anticipated; and

the control measures to be implemented to elimioateduce each of the
hazards to an acceptable level.

wn e

No entry shall be permitted until the hazard assess has been reviewed and
discussed by all persons engaged in the activégsdhnel who are to enter confined
spaces shall be informed of known or potential hdszassociated with said confined

spaces.

D. Hazard Controls

Hazard controls shall be instituted to address gbsin the work processes
and/or working environment. Hazard controls musable to either control the health
hazards by eliminating the responsible agents,cetealth hazards below harmful

levels, or prevent the contaminants from coming ountact with the workers.

The following order of precedence shall be follovwededucing confined space
risks.

1. Engineering Controls
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Engineering controls are those controls that elat@ror reduce the

hazard through implementation of sound enginegsmagtices.

Ventilation is one of the most common engineeriogtmls used in
confined spaces. When ventilation is used to renabw®spheric contaminants
from a confined space, the space shall be verdilatgil the atmosphere is
within the acceptable ranges. Ventilation shalii@ntained during the
occupancy if there is a potential for the atmosjhenditions to move out of
the acceptable range. When ventilation is notiptessr feasible, alternate
protective measures or methods to remove air cangants and protect

occupants shall be determinedRgsponsible Persoprior to authorizing entry.

When conditions necessitate and can accommodati&gouns forced

air ventilation, the following precautions shall folowed:

a. Employees shall not enter the space until the tbeseventilation has
eliminated any hazardous atmosphere.

b. Forced air ventilation shall be directed so asdaotiNate the immediate
areas where an employee is or will be present witine space.

c. Continuous ventilation shall be maintained unfilemhployees have

left the space.
d. Air supply or forced air ventilation shall origiratrom a clean source.

2. Work Practice (Administrative) Controls

Work practice (administrative) controls are thosatmls which
eliminate or reduce the hazard through changdseinvbrk practices (i.e.,

rotating workers, reducing the amount of workerasyre, and housekeeping).

3. Personal Protective Equipment (PPE)

If the hazard cannot be eliminated or reduceddafa level through
engineering and/or work practice controls, PPE khba usedResponsible
Person(s)hall determine the appropriate PPE needed byebpnel entering
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the confined space, including rescue teams. P&Hribets the specifications of

applicable standards shall be selected in accoedaith the requirements of the

job to be performed.

VI. ENTRY PERMITS

The Confined Space Entry Permit is the most esalaonbl| for assuring safety during

entry in confined spaces with known hazards, ohwitknown or potentially hazardous

atmospheres. The entry permit process guides ferwgor and workers through a systematic

evaluation of the space to be entered. The pehnuiild be used to establish appropriate

conditions. Before each entry into a confined spanesntry permit will be completed by

Responsible PersormheResponsible Persowill then communicate the contents of the permit

to all employees involved in the operation, and plos permit conspicuously near the work

location. A standard entry permit shall be usedafbentries.

A. Key Elements of Entry Permits

A standard entry permit shall contain the followitems:

gk

No

© ®

Space to be entered.

Purpose of entry.

Date and authorized duration of the entry permit.

Name of authorized entrants within the permit space

Means of identifying authorized entrants insidekemit space (i.e., rosters
or tracking systems).

Name(s) of personnel serving as Attendant(s) femrmit duration.

Name of individual serving as Entry Supervisorhnatspace for the
signature or initials of the Entry Supervisor whi@mally authorized the
entry.

Hazards of the permit space to be entered.

Measures used to isolate the permit space andtmate or control permit
space hazards before entry (i.e., lockout/tagoetaipment and procedures
for purging, ventilating, and flushing permit spsce

10. Acceptable entry conditions.
11.Results of initial and periodic tests performed;aanpanied by the names or

initials of the testers and the date(s) when thest@ere performed.

12.Rescue and emergency services that can be sumnantkethe means of

contacting those services (i.e., equipment to pisene numbers to call).
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13. Communication procedures used by authorized esteand Attendant(s) to
maintain contact during the entry.

14.Equipment to be provided for compliance with thenined Space Program
(i.e., PPE, testing, communications, alarm systemd,rescue).

15. Other information necessary for the circumstande¢leoparticular confined
space that will help ensure employee safety.

16. Additional permits, such as for hot work, that h&veen issued to authorize
work on the permit space.

B. Permit Scope and Duration

A permit is only valid for one shift. For a perntatbe renewed, the following

conditions shall be met before each reentry ingocttnfined space:

1. Atmospheric testing shall be conducted and theltseesbiould be within
acceptable limits. If atmospheric test resultsraxewithin acceptable limits,
precautions to protect entrants against the hazdrulsld be addressed on
the permit and should be in place.

2. Responsible Persoshall verify that all precautions and other measur
called for on the permit are still in effect.

3. Only operations or work originally approved on gegmit shall be
conducted in the confined space.

A new permit shall be issued, or the original pénmmiil be reissued if possible,
whenever changing work conditions or work actigtietroduce new hazards into the

confined spaceResponsible Persoshall retain each canceled entry permit for attlea

one (1) year to facilitate the review of the CogrfirSpace Entry Program. Any problems
encountered during an entry operation shall bechotethe respective permit(s) so that

appropriate revisions to the confined space pegorogram can be made.

Vil.  ENTRY PROCEDURES

When entry into a confined space is necessar\erditie Entry Supervisor or
Responsible Persomay initiate entry procedures, including the cortipteof a confined space

entry permit. Entry into a confined space shalloi@lthe standard entry procedure below.

A. Prior to Entry
168



The entire confined space entry permit shall bepietad before a standard entry.
Entry shall be allowed only when all requiremeritghe permit are met and it is
reviewed and signed by an Entry Supervisor. THewehg conditions must be met prior

to standard entry:

1. Affected personnel shall be trained to establigiigiency in the duties that
will be performed within the confined space.

2. The internal atmosphere within the confined spaedl be tested by
Responsible Persowith a calibrated, direct-reading instrument.

3. Personnel shall be provided with necessary PPEtasndined by the Entry
Supervisor.

4. Atmospheric monitoring shall take place during éiméry. If a hazardous
atmosphere is detected during entry:

a. personnel within the confined space shall be evacduay the
Attendant(s) or Entry Supervisor until the space loa evaluated by
Responsible Persoto determine how the hazardous atmosphere
developed; and

b. controls shall be put in place to protect employesfere reentry.

B. Opening a Confined Space

Any conditions making it unsafe to remove an erdeacover shall be eliminated
before the cover is removed. When entrance covergeaoved, the opening shall be
promptly guarded by a railing, temporary coverotirer temporary barrier that will
prevent anyone from falling through the openingsTarrier or cover shall protect each
employee working in the space from foreign objexttering the space. If it is in a traffic

area, adequate barriers shall be erected.

C. Atmospheric Testing

Atmospheric test data is required prior to entty i confined space. Atmospheric

testing is required for two distinct purposes: ¥aluation of the hazards of the permit

space, and (2) verification that acceptable comlitiexist for entry into that space. If a

person must go into the space to obtain the needalad then Standard Confined Space

Entry Procedures shall be followed. Before enttg a confined spacResponsible

Personshall conduct testing for hazardous atmosphetes ifiternal atmosphere shall be
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tested with a calibrated, direct-reading instrunfenbxygen, flammable gases and
vapors, and potential toxic air contaminants, at thrder.

Testing equipment used in specialty areas shdistezl or approved for use in

such areas bRResponsible PersonAll testing equipment shall be approved by a

nationally recognized laboratory, such as Undeessit aboratories or Factory Mutual

Systems.

1. Evaluation Testing

The atmosphere of a confined space should be athlyging equipment
of sufficient sensitivity and specificity. The agsils shall identify and evaluate
any hazardous atmospheres that may exist or aog@at appropriate permit
entry procedures can be developed and acceptatnjecemditions stipulated
for that space. Evaluation and interpretation ekthdata and development of
the entry procedure should involve a technicallglded professional (i.e.,
consultant, certified industrial hygienist, regisid safety engineer, or certified

safety professional).

2. Verification Testing

A confined space that may contain a hazardous gitneos shall be
tested for residues of all identified or suspec®dtaminants. The evaluation
testing should be conducted with specified equidrteedetermine that residual
concentrations at the time or testing and entryaif@in acceptable limits.
Results of testing shall be recorded by the pepssforming the tests on the
permit. The atmosphere shall be periodically teté§frequency to be
determined byResponsible Persgrto verify that atmospheric conditions

remain within acceptable entry parameters.

3. Acceptable Limits
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The atmosphere of the confined spaces shall bedmyed to be within

acceptable limits when the following conditions araintained:

a. oxygen: 19.5 percent to 23.5 percent;

b. flammability: less than 10 percent of the LowearRimable Limit
(LFL); and

c. toxicity: less than recognized American Confereoic&overnmental
Industrial Hygienists (ACGIH) exposure limits ohet published
exposure levels [i.e., OSHA Permissible Exposursits (PELS) or
National Institute of Occupational Safety and He@NIOSH)
Recommended Exposure Limits (RELS)].

D. Isolation and Lockout/Tagout Safeguards

All energy sources that are potentially hazardousonfined space entrants shall
be secured, relieved, disconnected, and/or resttdiafore personnel are permitted to
enter the confined space. Equipment systems oepses shall be locked out and/or
tagged out as required by tGempany Namd ockout/Tagout Program [which complies
with OSHA’s 29 CFR 1910-147 and American Nation@rslards Institute (ANSI)
Z244.1-1982, Lockout/Tagout of Energy Sources]mpiogoermitting entry into the

confined space. In confined spaces where competation is not possibl&esponsible
Personshall evaluate the situation and make provisions$ rigorous an isolation as
practical. Special precautions shall be taken wdrearing double-walled, jacketed, or
internally insulated confined spaces that may disgé hazardous material through the

vessel’s internal wall.

Where there is a need to test, position, or acieguipment by temporarily
removing the lock or tag or both, a procedure dialleveloped and implemented to
control hazards to the occupants. Any removal ckdptags, or other protective

measures shall be done in accordance witliCtrapany Name ockout/Tagout

Program.

E. Ingress/Egress Safeguards
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Means for safe entry and exit shall be providecctorfined spaces. Each entry

and exit points shall be evaluated®gsponsible Persoto determine the most effective

methods and equipment that will enable employeassafigly enter and exit the confined

space.

Appropriate retrieval equipment or methods shalibed whenever a person
enters a confined space. Use of retrieval equipmeytbe waived by thResponsible
Person(s)if use of the equipment increases the overalkridkentry or does not
contribute to the rescue. A mechanical device siehvailable to retrieve personnel

from vertical confined spaces greater than fivefég} in depth.

F. Warning Signs and Symbols

All confined spaces that could be inadvertentlyeesd shall have signs
identifying them as confined spaces. Signs shathbmtained in a legible condition. The
signs shall contain a warning that a permit is neglbefore entry. Accesses to all

confined spaces shall be prominently marked.

VIll. EMERGENCY RESPONSE
A. Emergency Response Plan

Responsible Persoshall maintain a written plan of action that hasvgsions for

conducting a timely rescue of individuals withie@fined space, should an emergency
arise. The written plan shall be kept onsite whikeeconfined space work is being

conducted. All affected personnel shall be traioedhe Emergency Response Plan.

B. Retrieval Systems and Methods of Non-Entry Rescue
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Retrieval systems shall be available and ready velmeswthorized person enters a
permit space, unless such equipment increasesémnallorisk of entry, or the equipment
would not contribute to the rescue of the entrRetrieval systems shall have a chest or
full-body harness and a retrieval line attachetthatcenter of the back near shoulder level
or above the head. If harnesses are not feasibleould create a greater hazard, wristlets
may be used in lieu of the harness. The retriemnaldhall be firmly fastened outside the
space so that rescue can begin as soon as anyanaris that retrieval is necessary. A
mechanical device shall be available to retrievsqanel from vertical confined spaces

more than five (5) feet deep.
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ATTACHMENT A

Sample Process Duty Roster

Process: Tank Steam/Wash Rack

Entry Supervisor

Entrants

Upon receipt of a tank for cleaning, do a
visible check for product. If product is
visible in the tank, then the tank will be
refused.

Complete and attach certification and
danger tag to tank.

Provide confined space entry permit for t
tank.

Verify that entrants have proper training
and knowledge of known hazards,
including the mode of exposure (how it
gets into the body), signs or symptoms, &
results of exposure.

1.

and

Purge tanks with cold water prior to stea
cleaning.

Obtain the confined space entry permit and

authorized signature.

Complete a safe entry checklist prior to
entering the confined space.

Fill out and attach the caution tag after t3
is purged and cleaned.

Know space hazards, including informati
on the mode of exposure (how it gets int
the body), signs or symptoms, and result
of exposure.

Use the correct personal protective
equipment (PPE) properly.

Maintain communication with standby
person to enable them to monitor entrant

actions and alert the entrant to evacuate|i

necessary.

Exit from permit space as soon as possit
when ordered to by authorized persons;
when entrant notices or recognizes the
signs or symptoms of exposure; when a
prohibited condition exists; and/or when
the automatic alarm system sounds.

Alert the standby person when a prohibit
condition exists and/or when warning sig
or symptoms of exposure exist.

nk

wn Y

Die:

Process: Tank Maintenance
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Entry Supervisor

Entrants

Upon receipt of a tank for maintenance,
a visible check for product. If product is
visible in the tank, then the tank will be
refused.

Complete and attach certification and
danger tag to tank.

Provide confined space entry permit for t
tank.

Verify that entrants have proper training
and knowledge of known hazards,
including the mode of exposure (how it
gets into the body), signs or symptoms, &
the results of exposure.

and

Prior to moving any tank into the
maintenance bay, ensure tank has been

cleaned and/or purged per attached caution

tag, test atmosphere, and record results
hot tag. (Tank will not be moved into bay
until the atmosphere has been tested an

determined to be within acceptable limits.

In bay, if work will require confined space
entry, obtain confined space entry permit
from the Service Writer.

on

d is

~—

D

Obtain the confined space entry permit and

the authorized signatures.

Complete the safe entry checklist prior td
confined space entry.

Know space hazards, including informati
on the mode of exposure (how it gets int
the body), signs or symptoms, and result
of exposure.

Use the correct personal protective
equipment (PPE) properly.

Maintain communication with standby
person to enable them to monitor the
entrant’s actions and alert the entrant to
evacuate if necessary.

Exit from permit space as soon as possil
when ordered to by authorized persons;
when entrant notices or recognizes signs
symptoms of exposure; when a prohibite
condition exists; and/or when the automa
alarm system sounds.

Alert the standby person when a prohibit
condition exists and/or when warning sig

wn Y

le:

or
d
itic

or symptoms of exposure exist.
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Excavation Safety Program
for
Company Name

l. OBJECTIVE

This Excavation Safety Program has been develappdbtect employees from safety hazards
that may be encountered during work in trenchesexwdvations. This program is intended to

assure that:

A. Employees who perform work in excavations are awétheir responsibilities and
know how to perform the work safely.

B. Company Naméias appointed one or more individuals within tbmpany to assure

compliance with the requirements of this program.

C. The responsibilities dResponsible Person(sind workers are clearly detailed.

D. All persons involved in excavation and trenchingkvoave received appropriate
training in the safe work practices that must be¥eed when performing this type of

work.

Il. ASSIGNMENT OF RESPONSIBILITY

A. Employer

In administering the Excavation Safety Progr&@ampany Namewill:

1.

2.

3.

4.

5.

6.

7.

Monitor the overall effectiveness of the program.

Provide atmospheric testing and equipment seleeisameeded.
Provide personal protective equipment as needed.

Provide protective systems as needed.

Provide training to affected employees and supersis
Provide technical assistance as needed.

Preview and update the program on at least an &basg, or as needed.

B. Program Manager

TheResponsible Persoacts as the competent person@@mpany Namen reference to

this program, and must assure that:
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1. The procedures described in this program are fatbw

2. Employees entering excavations or trenches aresggopained and equipped
to perform their duties safely.

3. All required inspections, tests, and recordkeefumgtions have been
performed.

C. Employees

All employees, including contractor personnel, wiark in or around excavations must
comply with the requirements of this program. Enypkes are responsible for reporting
hazardous practices or situations@@mpany Name _management, as well as reporting
incidents that cause injury to themselves or ogémeployees tdresponsible Person

TRAINING
A. Training Schedule

1. All personnel involved in trenching or excavatioorw shall be trained in the
requirements of this program tRgesponsible Person_ with assistance from the
appropriate supervisors.

2. Training shall be performed before employees asgasd duties in
excavations.

3. Retraining will be performed when work site inspaes indicate that an
employee does not have the necessary knowleddellerts safely work in or
around excavations, or when changes to this prograrmade.

4. Training records will be maintained by _Responsible Person , and shall
include:

date of the training program,;

name(s) of the instructor(s) who conducted theniing;
a copy of the written material presented; and
name(s) of the employee(s) who received the trginin

apop

B. Training Components
The training provided to all personnel who perfamark in excavations shall include:

1. The work practices that must be followed duringassating or working in
excavations.
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2. The use of personal protective equipment thattyglically be required
during work in excavations, including but not liedtto safety shoes, hardhats,
and fall protection devices.

3. Procedures to be followed if a hazardous atmospirasts or could
reasonably be expected to develop during work iexaavation.

4. The OSHA Excavation Standard, 29 CFR 1926, Sulkhart

5. Emergency and non-entry rescue methods, and tlceguce for calling
rescue services.

6. Company Nameolicy on reporting incidents that cause injuryetoployees.

C. Training and Duties of Program Manager

The Program ManageResponsible Persqgrshall receive the training detailed in this
program as well as training on the requirementaildet in the OSHA Excavation
Standard. The Program Manager shall:

1. Coordinate, actively participate in, and documastttaining of all employees
affected by this program.

2. Ensure on a daily basis, or more often as detailélgis program, that
worksite conditions are safe for employees to woréxcavations.

3. Determine the means of protection that will be useegach excavation
project.

4. Ensure, if required, that the design of a protectiystem has been completed
and approved by a registered professional engivefere work begins in an
excavation.

5. Make available a copy of this program and the OSEk&avation Standard to
any employee who requests it.

EXCAVATION REQUIREMENTS
A. Utilities and Pre-Work Site Inspection

Prior to excavation, the site shall be thoroughbpected by _Responsible Person to
determine if special safety measures must be taken.

B. Surface Encumbrances
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All equipment, materials, supplies, permanent itedtans (i.e., buildings or roadways),
trees, brush, boulders, and other objects at ttiacguthat could present a hazard to
employees working in the excavation shall be rerdawesupported as necessary to
protect employees.

C. Underground Installations

1. The location of sewer, telephone, fuel, electriater, or any other
underground installations or wires that may be antered during excavation
work shall be determined and marked prior to opgaim excavation.
Arrangements shall be made as necessarRésponsible Personwith the
appropriate utility entity for the protection, rewad, shutdown, or relocation of
underground installations.

2. Ifitis not possible to establish the exact looatof these installations, the
work may proceed with caution if detection equipt@mother safe and
acceptable means are used to locate the utility.

3. Excavation shall be done in a manner that doesmadénger the underground
installations or the employees engaged in the wdtikties left in place shall be
protected by barricades, shoring, suspension,h@r eheans as necessary to
protect employees.

D. Protection of the Public

Barricades, walkways, lighting, and posting shalldoovided as necessary for the
protection of the public prior to the start of exaion operations.

1. Guardrails, fences, or barricades shall be provatedxcavations adjacent to
walkways, driveways, and other pedestrian or vehiwbroughfares. Warning
lights or other illumination shall be maintainedresessary for the safety of the
public and employees from sunset to sunrise.

2. Wells, holes, pits, shafts, and all similar hazasdexcavations shall be
effectively barricaded or covered and posted asssgy to prevent unauthorized
access. All temporary excavations of this typeldi@backfilled as soon as
possible.

3. Walkways or bridges protected by standard guasisdill be provided where
employees and the general public are permittedosscover excavations. Where
workers in the excavation may pass under theseweaik or bridges, a standard
guardrail and toeboard shall be used to preventdlzard of falling objects.
Information on the requirements for guardrails tseboards may be obtained by
contactingResponsible Person

E. Protection of Employees
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Stairs, ladders, or ramps shall be provided atvat@an sites where employees are
required to enter trench excavations over foufé¢d) deep. The maximum distance of
lateral travel (along the length of the trench)essary to reach the means of egress shall
not exceed 25 feet.

1. Structural Ramps

a. Structural ramps used solely by employees as asmdaaccess or
egress from excavations shall be designed by a etanpperson.
Structural ramps used for access or egress of egupshall be designed
by a person qualified in structural design, andlsieaconstructed in
accordance with the design.

b. Ramps and runways constructed of two or more stracimembers
shall have the structural members connected togailmrevent
movement or displacement.

c. Structural members used for ramps and runways Baaif uniform
thickness.

d. Cleats or other appropriate means used to conueaiay structural
members shall be attached to the bottom of the ayraw shall be attached
in a manner to prevent tripping.

e. Structural ramps used in place of steps shall beigeed with cleats or
other surface treatments on the top surface toeptestipping.

2. Ladders

a. When portable ladders are used, the ladder sittestzall extend a
minimum of three (3) feet above the upper surfddb@excavation.

b. Ladders shall have nonconductive side rails if weilkbe performed
near exposed energized equipment or systems.

c. Two or more ladders, or a double-cleated ladddr b&iprovided
where 25 or more employees will be conducting worn excavation
where ladders serve as the primary means of egregdere ladders
serve two-way traffic.

d. Ladders will be inspected prior to use for signslaage or defects.

Damaged ladders will be removed from service ankethwith “Do Not
Use” until repaired.
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e. Ladders shall be used only on stable and levehsasfunless secured.
Ladders placed in any location where they can bplaied by workplace
activities or traffic shall be secured, or barrieadghall be used to keep
these activities away from the ladders.

f.  Non self-supporting ladders shall be positionethst the foot of the
ladder is one-quarter of the working length awayrfithe support.

g. Employees are not permitted to carry any objetbad while on a
ladder that could cause them to lose their balandefall.

F. Exposure to Vehicular Traffic

Employees exposed to vehicular traffic shall bevigbed with, and shall wear warning
vests or other suitable garments marked with oreneddeflectorized or high-visibility
material. Warning vests worn by flagmen shall lkaeorange, and shall be
reflectorized material if worn during night workmiergency lighting, such as spotlights
or portable lights, shall be provided as needgaetform work safely.

G. Exposure to Falling Loads

No employee is permitted underneath loads beinglbadrby lifting or digging

equipment. Employees are required to stand away &oy vehicle being loaded or
unloaded to avoid being struck by any spillageatimig materials. Operators may remain
in the cabs of vehicles being loaded or unloadeenathe vehicles provide adequate
protection for the operator during loading and adiog operations.

H. Warning System for Mobile Equipment

A warning system shall be used when mobile equipnsemperated adjacent to the edge
of an excavation if the operator does not havearand direct view of the edge of the
excavation. The warning system shall consist ofitedles, hand or mechanical signals,
or stop logs. If possible, the grade should be afn@ay the excavation.

|. Hazardous Atmospheres

Responsible Person will test the atmosphere in excavations over {dyfeet deep
if a hazardous atmosphere exists or could reaspha&btxpected to exist. A hazardous
atmosphere could be expected, for example, in etwans in landfill areas, areas where
hazardous substances are stored nearby, or ne@arametaining gas pipelines.

1. Adequate precautions shall be taken to prevent@meplexposure to
atmospheres containing less than 19.5 percent oxyge other hazardous
atmospheres. These precautions include providioggorrespiratory protection or
forced ventilation of the workspace.
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2. Forced ventilation or other effective means shallbed to prevent employee
exposure to an atmosphere containing a flammalsléngaxcess of ten (10)
percent of the lower flammability limit of the gas.

3. When controls are used that are intended to rethgckevel of atmospheric
contaminants to acceptable levels, continuous amitoring will be performed by
Responsible Person. The device used for atmospheric monitoring shall
equipped with an audible and visual alarm.

4. Atmospheric testing will be performed using a pmbpealibrated direct
reading gas monitor. Direct reading gas detectoegior other acceptable means
may also be used to test potentially toxic atmosgshe

5. Each atmospheric testing instrument shall be caiéorby __Responsible
Person _on a schedule and in the manner recommended bydhafacturer. In
addition:

a. Any atmospheric testing instrument that has nohhesed within 30
days shall be recalibrated prior to use.

b. Each atmospheric testing instrument shall be ok at least every
six (6) months.

6. Each atmospheric testing instrument will be fidi@aked immediately prior
to use to ensure that it is operating properly.

J. Personal Protective Equipment

1. All employees working in trenches or excavationallshear approved
hardhats and steel-toed shoes or boots.

2. Employees exposed to flying fragments, dust orratiegterials produced by
drilling, sawing, sanding, grinding, and similarepgtions shall wear approved
safety glasses with side shields.

3. Employees performing welding, cutting, or brazimgiations, or are exposed
to the hazards produced by these tasks, shall aygaoved spectacles or a
welding faceshield or helmet, as determined by Responsible Person

4. Employees entering bell-bottom pier holes or otherilar deep and confined
footing excavations shall wear a harness withedifié securely attached to it. The
lifeline shall be separate from any line used todka materials and shall be
individually attended at all times while the emmeywearing the lifeline is in the
excavation.

5. Employees shall wear, as determinedRegponsible Persqrapproved
gloves or other suitable hand protection.
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6. Employees using or working in the immediate vigiraf hammer drills,
masonry saws, jackhammers, or similar high-noiselyocing equipment shall
wear suitable hearing protection, as determineRésponsible Person

7. Each employee working at the edge of an excavaiio(6) feet or more deep
shall be protected from falling. Fall protectiorailinclude guardrail systems,
fences, barricades, covers, or a tie-back systeetingeOSHA requirements, as
determined by__Responsible Person.

8. Emergency rescue equipment, such as breathingatppaa safety harness
and line, and a basket stretcher, shall be reag#jlable where hazardous
atmospheric conditions exist or may develop dumogk in an excavation. This
equipment shall be attended when in use. Only pesdavho have received
approved training and have appropriate equipmeait atiempt retrieval that
would require entry into a hazardous atmosphermntify into a known hazardous
atmosphere must be performed, therResponsible Person shall be given
advance notice so that the hazards can be evalaateescue personnel placed
on standby if necessary.

K. Walkways and Guardrails

Walkways shall be provided where employees or eqeig are permitted to cross over
excavations. Guardrails shall be provided wher&kways, accessible only to on-site
project personnel, are six (6) feet or more aboweer levels.

L. Protection from Water Accumulation Hazards

1. Employees are not permitted to work in excavatitias contain or are
accumulating water unless precautions have beem takprotect them from the
hazards posed by water accumulation. Precautioggmolude special support or
shield systems to protect from cave-ins, water rahtm control the level of
accumulating water, or use of safety harnessedifehdes.

2. If water is controlled or prevented from accumuigtby the use of water
removal equipment, the water removal equipmentagestation shall be
monitored by a person trained in the use of thatpgent.

3. If excavation work interrupts the natural drainafeurface water (such as
streams), diversion ditches, dikes, or other slétaieans shall be used to prevent
surface water from entering the excavation. Preégasiishall also be taken to
provide adequate drainage of the area adjacehetexcavation. Excavations
subject to runoff from heavy rains shall be reirtspe by __Responsible Person
after each rain incident to determine if additiopedcautions, such as special
support or shield systems to protect from cavewater removal to control the
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level of accumulating water, or use of safety hases and lifelines, should be
used.

4. Responsible Persoshall inform affected workers of the precautions o
procedures that are to be followed if water accatesl or is accumulating in an
excavation.

M. Stability of Adjacent Structures

Responsible Person will determine if the excavation work could affébe stability of
adjoining buildings, walls, sidewalks, or othewustures.

1. Support systems (such as shoring, bracing, or pndeng) shall be used to
assure the stability of structures and the praiaati employees where
excavation operations could affect the stabilityadjoining buildings, walls, or
other structures.

2. Excavation below the level of the base or footifhigmy foundation or
retaining wall that could be reasonably expectegose a hazard to employees
shall not be permitted, except when:

a. a support system, such as underpinning, is providetsure the
safety of employees and the stability of the strest
b. the excavation is in stable rock;
c. aregistered professional engineer has approvedetieemination that
the structure is sufficiently removed from the esatéon so as to be
unaffected by the excavation activity; or
d. aregistered professional engineer has approvedeteemination that
such excavation work will not pose a hazard to eyg®s.
3. Sidewalks, pavements, and appurtenant structuedlsrsit be undermined
unless a support system or other method of protecsi provided to protect
employees from the possible collapse of such strast

4. Where review or approval of a support system bgggstered professional
engineer is required, Responsible Person shall secure this review and
approval in writing before the work begins.

N. Protection from Falling Objects and Loose RockS oit
1. Adequate protection shall be provided to protegbleyees from loose rock
or soil that could pose a hazard by falling oring/lfrom an excavation face.
Such protection shall consist of:

a. scaling to remove loose material;
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V.

b. installation of protective barricades, such as wesh or timber, at
appropriate intervals on the face of the slopedp and contain falling
material; or

c. benching sufficient to contain falling material.

2. Excavation personnel shall not be permitted to vedotve one another where
the danger of falling rock or earth exists.

3. Employees shall be protected from excavated méteagquipment, or other
materials that could pose a hazard by falling dimgpinto excavations.

4. Protection shall be provided by keeping such matedr equipment at least
two (2) feet from the edge of excavations, by usestraining devices that are
sufficient to prevent materials or equipment fratifg or rolling into
excavations, or by a combination of both if necassa

5. Materials and equipment may, as determine®ésgponsible Personneed to
be stored further than two (2) feet from the edigth® excavation if a hazardous
loading condition is created on the face of theagation.

6. Materials piled, grouped, or stacked near the @@, excavation must be
stable and self-supporting.

O. Inspection by Program Manager

1. The Program Manager, Responsible Person, shall conduct daily
inspections of excavations, adjacent areas, artdqinee systems for evidence of
a situation that could result in possible cave-atyre of protective systems,
hazardous atmospheres, or other hazardous corglid@ninspection shall be
conducted byresponsible Persoprior to the start of work and as needed
throughout the shift. Inspections shall also be enalter every rainstorm or other
hazard-increasing occurrence. These inspectionsrdyaequired when the
trench will be or is occupied by employees.

2. Where theResponsible Persofinds evidence of a situation that could result
in a possible cave-in, failure of protective systehmzardous atmosphere, or
other hazardous conditions, exposed employeesishaimoved from the
hazardous area until precautions have been takasstoe their safety.

3. Responsible Persoshall maintain a written log of all inspectionsidacted.
This log shall include the date, work site locatieesults of the inspection, and a
summary of any action taken to correct existingandz.

PROTECTIVE SYSTEM REQUIREMENTS

A. Protection of Employees

186



1. Employees in an excavation shall be protected ftawe-ins by using either
an adequate sloping and benching system or an atesupport or protective
system. The only exceptions are:

a. excavations made entirely in stable rock; or

b. excavations less than five (5) feet in depth wis@mination of the
ground byResponsible Persoprovides no indication of a potential cave-
in.

2. Protective systems shall be capable of resistingads that could reasonably
be expected to be applied to the system.

B. Design of Sloping and Benching Systems

The slope and configuration of sloping and benclsiygijems shall be selected and
constructed by _Responsible Person in accordance with the following options:

1. Allowable configurations and slopes

a. Excavations shall be sloped at an angle no stekperone and one-
half (1 ¥2) horizontal to one (1) vertical (34 dezgeneasured from the
horizontal), unless one of the options listed belowsed.

b. Slopes shall be properly excavated depending dryp@ as shown in
29 CFR 1926, Subpart P, Appendix B.

2. Determination of slopes and configurations usingCFR 1926, Subpart P,
Appendices A and B

The maximum allowable slopes and allowable conégans for sloping and
benching systems shall meet the requirements ghtifothese appendices.

3. Designs using other tabulated data

The design of sloping or benching systems may leeteel from, and shall be
constructed in accordance with, other tabulated,daich as tables and charts.
The tabulated data used must be in written formiacidde the following:

a. ldentification of the factors that affect the séi@c of a sloping or
benching system.

b. Identification of the limits of the use of the datacluding the
maximum height and angle of the slopes determiodxtsafe.

c. Other information needed by the user to make cbseection of a
protective system.
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d. At least one copy of the tabulated data that ifiestthe registered
professional engineer who approved the data skathdintained at the
jobsite during construction of the protective systéfter that time, the
data may be stored off the jobsite, and shall bet@aed byResponsible
Person

4. Design by a registered professional engineer

a. Sloping or benching systems designed in a manher than those
described in the preceding three options shallppeaved by a registered
professional engineer.

b. Designs shall be in written form and shall incladdeast the
following information:

I. the maximum height and angle of the slopes thaewer
determined to be safe for a particular project; and
il. the identity of the registered professional engis@éo
approved the design.
c. At least one copy of the design shall be maintaatetie jobsite while
the slope is being constructed. After that time,dksign may be stored
off the jobsite, and shall be maintainedRgsponsible Person

C. Design of Support, Shield, and Other Protectiveeygs

The design of support systems, shield systemsptoadt protective systems shall be
selected and constructed byResponsible Person in accordance with the following
requirements:

1. Designs using 29 CFR 1926, Subpart P, Appendicé&s @yd D

a. Timber shoring in trenches shall be designed im@ance with the
requirements of the OSHA guidelines.

b. Aluminum hydraulic shoring shall be designed incadance with the
manufacturer’s tabulated data or the requirementseoOSHA
guidelines.

2. Designs using manufacturer’s tabulated data
a. Support systems, shield systems, and other pregesyistems
designed from manufacturer’s tabulated data slkeatldmstructed and used

in accordance with all specifications, recommeraatetj and limitations
issued or made by the manufacturer.
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b. Deviation from the specifications, recommendati@m] limitations
issued or made by the manufacturer shall be allcndgafter the
manufacturer issues specific written approval.

c. Manufacturer’s specifications, recommendations, landations, as
well as the manufacturer’s written approval to déwifrom the
specifications, recommendations, and limitatiohs)lge kept in written
form at the jobsite during construction of the pative system(s). After
that time, the information may be stored off thiesite, and shall be
maintained byResponsible Person

3. Designs using other tabulated data

Designs of support systems, shield systems, aret ptbtective systems shall be
selected from and constructed in accordance withladed data, such as tables
and charts.

a. The tabulated data shall be in written form andlshelude all of the
following:

I. identification of the factors that affect the séiec of a
protective system drawn from such data;

il. identification of the limits of the use of such ataand

iii. information needed by the user to make a corrdetsen
of a protective system from the data.

b. At least one written copy of the tabulated dataictvidentifies the
registered professional engineer who approved ditee ghall be
maintained at the jobsite during construction @f pinotective system.
After that time, the data may be stored off thesjtéh and shall be
maintained by Responsible Person.

4. Design by a registered professional engineer

Support systems, shield systems, and other pra¢esyistems designed in a
manner other than the preceding three options bbapproved by a registered
professional engineer.

a. Designs shall be in written form and shall include:
I. a plan indicating the sizes, types, and configaratiof the
materials to be used in the protective system; and

il. the identity of the registered professional engiveao
approved the design.
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b. At least one copy of the design shall be maintaatetie jobsite
during construction of the protective system. Aftet time, the design
may be stored off the jobsite, and shall be mawethibyResponsible
Person

D. Materials and Equipment

1. Materials and equipment used for protective systemad be free from
damage or defects that might affect their propaction.

2. Manufactured materials and equipment used for ptiggesystems shall be
used and maintained in accordance with the recordatiems of the
manufacturer, and in a manner that will prevent legge exposure to hazards.

3. When materials or equipment used for protectivéesys are damaged,
Responsible Person shall ensure that these systems are examined by a
competent person to evaluate suitability for camgohuse. If the competent
person cannot assure that the material or equipimaie to support the intended
loads or is otherwise suitable for safe use, thueh snaterial or equipment shall
be removed from service. The material or equiprsiatl then be evaluated and
approved by a registered professional engineerddf@ng returned to service.

E. Installation and Removal of Supports
1. General

a. Members of support systems shall be securely coadéogether to
prevent sliding, falling, kickouts, or other potehhazards.

b. Support systems shall be installed and removednam=ner that
protects employees from cave-ins, structural cebgpor from being
struck by members of the support systems.

c. Individual members of the support systems shalbeosubjected to
loads exceeding those that they were designedojoosu

d. Before temporary removal of individual support mensbegins,
additional precautions shall be taken as direcyed Besponsible Person
to ensure the safety of employees (i.e., the ilasi@ah of other structural
members to carry the loads imposed on the suppstiers).

e. Removal of support systems shall begin at, andrpssgirom, the
bottom of the excavation. Members shall be releatmally. If there is
any indication of possible failure of the remainmgmbers of the
structure or possible cave-in of the sides of tteaeation, the work shall
be halted until it can be examined BResponsible Person.
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f.  Backfilling shall progress in conjunction with tremoval of support
systems from excavations.

2. Additional Requirements

a. Excavation of material to a level no greater thao (2) feet below the
bottom of the members of a support system is aliiwat only if the
system is designed to resist the forces calculatetthe full depth of the
trench. There shall be no indications of a possdss of soil from behind
or below the bottom of the support system whiletteach is open.

b. Installation of a support system shall be closelgrdinated with the
excavation of trenches.

F. Sloping and Benching Systems

Employees are not permitted to work above otherleyeps in the faces of sloped or
benched systems, except when employees at lowalslaxe protected from the hazards
of falling, rolling, or sliding material or equipme

G. Shield Systems

1. General

a. Shield systems shall not be subjected to loadsatteagreater than
those they are designed to withstand.

b. Shields shall be installed in a manner that wakret lateral or other
hazardous movement of the shield and could occunglcave-in or
unexpected soil movement.

c. Employees shall be protected from the hazard of-tlas when
entering or exiting the areas protected by shields.

d. Employees are not permitted in trenches when shaaie being
installed, removed, or moved vertically.

2. Additional Requirements

a. Excavation of material to a level no greater thao (2) feet below the
bottom of the shield system is allowed, but onlthg system is designed
to resist the forces calculated for the full deptithe trench.

b. There shall be no indications of a possible lossodffrom behind or
below the bottom of the shield system while thadteis open.
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VI.  ACCIDENT INVESTIGATIONS

All incidents that result in injury to workers, a®ll as near misses, regardless of their
nature, shall be reported and investigated. Ingastins shall be conducted byResponsible
Person__ as soon after an incident as possible to idettigycause and means of prevention to

eliminate the risk of reoccurrence.

In the event of such an incident, the Excavatioietgd&rogram shall be reevaluated by
Responsible Person to determine if additional practices, proceducgdraining are necessary
to prevent similar future incidents.

VIl.  CHANGES TO PROGRAM

Any changes to the Excavation Safety Program &leadipproved by Responsible Person,
and shall be reviewed by a qualified person agaih@rogresses to determine additional
practices, procedures, or training needs necessamgvent injuries. Affected employees shall
be notified of procedure changes, and trainedaeasary. A copy of this program shall be
maintained at the jobsite byResponsible Person.

VIll.  GLOSSARY

Accepted engineering practicesthe standards of practice required by a

registered professional engineer.

Aluminum hydraulic shoring : a manufactured shoring system consisting of

aluminum hydraulic cylinders (crossbraces) useth wartical rails (uprights) or
horizontal rails (wales). This system is desigredupport the sidewalls of an excavation

and prevent cave-ins.

Bell-bottom pier hole: a type of shaft or footing excavation, the bottoimvhich

is made larger than the cross section above to fobell shape.

Benching systema method of protecting employees from cave-ingxmavating

the sides of an excavation to form one or moreziontal steps, usually with vertical or

near-vertical surfaces between levels.
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Cave-in: the movement of soil or rock into an excavatienthe loss of soil from
under a trench shield or support system, in amdarge enough to trap, bury, or injure

and immobilize a person.

Competent person a person who has been trained to identify hazartise

workplace, or working conditions that are unsafesimployees, and who has the

authority to have these hazards corrected.

Cross bracesthe horizontal members of a shoring system itestdfom side to

side of the excavation. The cross braces bear stgaither uprights or wales.

Excavation: any man-made cut, cavity, trench, or depressi@aniearth surface

formed by earth removal.

Faces or sidesthe vertical or inclined earth surfaces formea assult of

excavation work.

Failure: the movement or damage of a structural membeonection that

makes it unable to support loads.

Hazardous atmospherean atmosphere that is explosive, flammable, paas,

corrosive, oxidizing, irritating, oxygen deficiembxic, or otherwise harmful, that may

cause death, illness, or injury.

Kickout: the accidental movement or failure of a crossd®ra

Program Manager. the individual within the company who overseesasation

work and is responsible for assuring compliancé wits program.

Protective systema method of protecting employees from cave-irsnf

material that could fall or roll from an excavatifate into an excavation, or from the
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collapse of adjacent structures. Protective sysiaoligde support systems, sloping and
benching systems, shield systems, and other sysherhprovide the necessary

protection.

Ramp: an inclined walking or working surface that i€dgo gain access to one
point from another. A ramp may be constructed fearth or from structural materials

such as steel or wood.

Sheeting the members of a shoring system that retain dhth én position and in

turn are supported by other members of the shaystem.

Shield systema structure used in an excavation to withstanve-@as and which
will protect employees working within the shieldsgym. Shields can be permanent
structures or portable units moved along as wookasses. Shields used in trenches are

usually referred to asench boxesor trench shields

Shoring system a structure that is built or put in place to soqpphe sides of an

excavation to prevent cave-ins.
Sides seefaces

Sloping system sloping the sides of an excavation away frometkeavation to

protect employees from cave-ins. The required slaperary with soil type, weather,
and surface or near surface loads that may atiecsail in the area of the trench (such as

adjacent buildings, vehicles near the edge ofrdvech, etc.).

Stable rock natural solid mineral material that can be extedavith vertical
sides that will remain intact while exposed.

Structural ramp : a ramp built of steel or wood, usually used fehizle access.

Ramps made of soil or rock are not considered tstralcramps.
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Support system a structure used as underpinning, bracing orispowhich

provides support to an adjacent structure, undargtanstallation, or the sides of an

excavation.

Tabulated data tables and charts approved by a registered wmiofes engineer

and used to design and construct a protectiversyste
Trench: a narrow excavation (in relation to its heighgde below the surface of
the ground.

Trench box or trench shield seeshield.

Uprights: the vertical members of a trench shoring systi&mogal in contact with
the earth and usually positioned so the individnembers do not contact each other.
Uprights placed so that individual members areatipspaced, in contact with or

interconnected to each other, are often calleskting
Wales horizontal members of a shoring system placeatierdirection of the excavation

face whose sides bear against the vertical mentdbeéin® shoring system or earth (the uprights or

sheeting).
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Fall Protection Program
for

Company Name

l. OBJECTIVE

The objective of the__Company Name_Fall Protection Program is to identify and evaluate
fall hazards to which employees will be exposed, taprovide specific training as required by
the Occupational Safety and Health Administrati®®HA) Fall Protection Standard, 29 CFR
1926, Subpart M

. POLICY

It is the policy of Company Name_to protect its employees from occupational injuries

by implementing and enforcing safe work practiaed appointing a competent person(s) to
manage the Fall Protection Program. TBempany Name_Fall Protection Program shall

comply with the OSHA requirements. A copy of theH#SFall Protection Standard shall be

made available to all employees, and may be olddnoen ___Responsible Person.

II. ASSIGNMENT OF RESPONSIBILITY
A. Employer

It is the responsibility of Company Name _ to provide fall protection to

affected employees, and to ensure that all emptoyewlerstand and adhere to the

procedures of this plan and follow the instructiohs__Responsible Person.

B. Program Manager

It is the responsibility of __Responsible Person as the Fall Protection Program

Manager to implement this program by:

1. performing routine safety checks of work operatjons

2. enforcingCompany Namesafety policy and procedures;

3. correcting any unsafe practices or conditions imatety;
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4. training employees and supervisors in recognizatigibzards and the use of
fall protection systems;

5. maintaining records of employee training, equipmssie, and fall protection
systems used &ompany Namejobsites; and

6. investigating and documenting all incidents thauiein employee injury.
C. Employees
It is the responsibility of all employees to:

1. understand and adhere to the procedures outlingmisif-all Protection
Program,;

2. follow the instructions oResponsible Persgn

3. bring to management’s attention any unsafe or lo@zer conditions or
practices that may cause injury to either themsebreany other employees; and

4. report any incident that causes injury to an emgégyegardless of the nature
of the injury.

TRAINING

A. All employees who may be exposed to fall hazardsequired to receive training on
how to recognize such hazards, and how to minithiee exposure to them. Employees
shall receive training as soon after employmemtassible, and before they are required
to work in areas where fall hazards exist.

B. A record of employees who have received training) taaining dates shall be
maintained byResponsible Persorraining of employees bigesponsible Person
shall include:

1. Nature of the fall hazards employees may be exptused

2. Correct procedures for erecting, maintaining, disatling, and inspecting
fall protection systems.

3. Use and operation of controlled access zones, fpil,doersonal fall arrest
systems, safety nets, warning lines, and safetyitoromg systems.

4. Role of each employee in the Safety Monitoring 8ys{if one is used).

5. Limitations of the use of mechanical equipment rigimoofing work on low-
slope roofs (if applicable).
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6. Correct procedures for equipment and materials livapdind storage and
erection of overhead protection.

7. Role of each employee in alternative Fall ProtecBtans (if used).

8. Requirements of the OSHA Fall Protection Stand28dCFR 1926, Subpart
M.

9. Company Nameequirements for reporting incidents that caugayto an
employee.

C. Additional training shall be provided on an annb@asis, or as needed when changes
are made to this Fall Protection Program, an atera Fall Protection Plan, or the
OSHA Fall Protection Standard.

CONTROLLED ACCESS ZONES

A. Masons are the only authorized employees perntittetiter controlled access zones
and areas from which guardrails have been remaMedther workers are prohibited
from entering controlled access zones.

B. Controlled access zones shall be defined by colntied consisting of ropes, wires,
tapes, or equivalent material, with supporting sitéons, and shall be:

1. Flagged with a high-visibility material at six (ot intervals.

2. Rigged and supported so that the line is betweesm8®0 inches (including
sag) from the walking/working surface.

3. Strong enough to sustain stress of at least 200¢sou

4. Extended along the entire length of an unprotectddading edge.
5. Parallel to the unprotected or leading edge.

6. Connected on each side to a guardrail system dr wal

7. Erected between six (6) feet and 25 feet from gratected edge, except in
the following cases:

a. when working with precast concrete members: beatveee(6) feet

and 60 feet from the leading edge, or half the tleio the member being
erected, whichever is less; or
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b. when performing overhand bricking or related wobetween ten (10)
feet and 15 feet from the working edge.

VI. EXCAVATIONS

Fall protection will be provided to employees wadkiat the edge of an excavation that is
six (6) feet or deeper. Employees in these ameareguired to use the fall protection systems as

designated in this program.

A. Excavations that are six (6) feet or deeper stepiotected by guardrail systems,
fences, barricades, or covers.

B. Walkways that allow employees to cross over an\etan that is six (6) feet or
deeper shall be equipped with guardrails.

VIl.  FALL PROTECTION SYSTEMS
A. Covers
1. All covers shall be secured to prevent accidentgldcement.
2. Covers shall be color-coded or bear the markingSL:H” or “COVER”.

3. Covers located in roadways shall be able to supgpdice the axle load of the
largest vehicle that might cross them.

4. Covers shall be able to support twice the weighgroployees, equipment, and
materials that might cross them.

B. Guardrail Systems

Guardrail systems shall be erected at unproteatgdss ramps, runways, or holes

where it is determined bfResponsible Person that erecting such systems will not

cause an increased hazard to employees. The fofispecifications will be followed in
the erection of guardrail systems. Toprails sheall
1. atleast % inch in diameter (steel or plastic bagds unacceptable);

2. flagged every six (6) feet or less with a high gty material if wire rope is
used,;

3. inspected byRresponsible Persoas frequently as necessary to ensure strength
and stability;
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4. forty-two (42) inches (plus or minus three (3) iashabove the
walking/working level; and

5. adjusted to accommodate the height of stilts,af/tare in use.

Midrails, screens, mesh, intermediate vertical mensiband solid panels shall be erected
in accordance with the OSHA Fall Protection Staddar

Gates or removable guardrail sections shall beeglacross openings of hoisting areas or
holes when they are not in use to prevent access.

C. Personal Fall Arrest Systems
1. Personal fall arrest systems shall be issued taiaed by employees as
determined by Responsible Person and may consastabforage, connectors,
body harness, deceleration device, lifeline, otadle combinations. Personal fall
arrest systems shall:

a. limit the maximum arresting force to 1800 pounds;

b. be rigged so an employee cannot free fall more $ina(6) feet or
contact any lower level,

c. bring an employee to a complete stop and limitni@aimum
deceleration distance traveled to three and a(Ba# ) feet;

d. be strong enough to withstand twice the potentigdact energy of an

employee free falling six (6) feet (or the fred thktance permitted by the

system, whichever is less);

e. be inspected prior to each use for damage andiaietgon; and

f. be removed from service if any damaged componeatdetected.
2. All components of a fall arrest system shall mbetgpecifications of the
OSHA Fall Protection Standard, and shall be usextaordance with the
manufacturer’s instructions.

a. The use of non-locking snaphooks is prohibited.

b. Dee-rings and locking snaphooks shall:

I. have a minimum tensile strength of 5000 pounds; and

il. be proof-tested to a minimum tensile load of 3660rls
without cracking, breaking, or suffering permanaeformation.
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c. Lifelines shall be:

I. designed, installed, and used under the supervigion
Responsible Persgn

il. protected against cuts and abrasions; and

iii. equipped with horizontal lifeline connection dedce
capable of locking in both directions on the lifgliwhen used on
suspended scaffolds or similar work platforms theate horizontal
lifelines that may become vertical lifelines.

d. Self-retracting lifelines and lanyards must haveeoand straps
(webbing) made of synthetic fibers, and shall:

I. sustain a minimum tensile load of 3600 poundsei/th
automatically limit free fall distance to two (2dt; or

il sustain a minimum tensile load of 5000 pounds (ides
ripstitch, tearing, and deforming lanyards).

e. Anchorages must support at least 5000 pounds pgompattached and
shall be:

I. designed, installed, and used under the supervidion
Responsible Persgn

il. capable of supporting twice the weight expecteleto
imposed on it; and

iii. independent of any anchorage used to support peads
platforms.

D. Positioning Device Systems

Body belt or body harness systems shall be set tipas an employee can free fall no
farther than two (2) feet, and shall be secureahtanchorage capable of supporting
twice the potential impact load or 3000 pounds,chéver is greater. Requirements for
snaphooks, dee-rings, and other connectors aathe as detailed in this Program under
Personal Fall Arrest Systems.

E. Safety Monitoring Systems

In situations when no other fall protection hasrbmeplementedResponsible
Person(s)shall monitor the safety of employees in thesekvemeas. Th&®esponsible

Person(s)shall be:
1. competent in the recognition of fall hazards;

2. capable of warning workers of fall hazard dangers;
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3. operating on the same walking/working surfaces\aemployees and able to
see them,;

4. close enough to work operations to communicatdyonath employees; and
5. free of other job duties that might distract theoni the monitoring function.

No employees other than those engaged in the wariglperformed under the

Safety Monitoring System shall be allowed in thesatAll employees under a Safety

Monitoring System are required to promptly compiytwthe fall hazard warnings of the

Responsible Person(s)

F. Safety Net Systems

1. Safety net systems must be installed no more thdre® below the
walking/working surface with sufficient clearanceprevent contact with the
surface below, and shall be installed with suffitieertical and horizontal
distances as described in the OSHA Fall Prote@tamdard.

2. All nets shall be inspected at least once a weelwéar, damage, or
deterioration byResponsible PersorDefective nets shall be removed from use
and replaced with acceptable nets.

3. All nets shall be in compliance with mesh, mestssing, border rope, and
connection specifications as described in the O&dProtection Standard.

4. When nets are used on bridges, the potential fiedl #om the
walking/working surface shall remain unobstructed.

5. Objects that have fallen into safety nets shalldmeoved as soon as possible,
and at least before the next working shift.

G. Warning Line Systems

Warning line systems consisting of supporting stamts and ropes, wires, or chains
shall be erected around all sides of roof work @rea

1. Lines shall be flagged at no more than six (6) fotdrvals with high-
visibility materials.

2. The lowest point of the line (including sag) shalbetween 34 and 39 inches
from the walking/working surface.

3. Stanchions of warning line systems shall be capaflesisting at least 16
pounds of force.

203



4. Ropes, wires, or chains must have a minimum tesgiéngth of 500 pounds.

5. Warning line systems shall be erected at leadi3ifeet from the edge,
except in areas where mechanical equipment iseén Wghen mechanical
equipment is in use, warning line systems shaéirieeted at least six (6) feet from
the parallel edge, and at least ten (10) feet fitmerperpendicular edge.

VIIl.  TASKS AND WORK AREAS REQUIRING FALL PROTECTION

Unless otherwise specifieBgsponsible Person(shall evaluate the worksite(s) and determine
the specific type(s) of fall protection to be usedhe following situations.

A. Framework and Reinforcing Steel

Fall protection will be provided when an employse&limbing or moving at a height of
over 24 feet when working with rebar assemblies.

B. Hoist Areas

Guardrail systems or personal fall arrest systefidbe/used in hoist areas when an
employee may fall six (6) feet or more. If guartisgistems must be removed for
hoisting, employees are required to use persotiarfast systems.

C. Holes

Covers or guardrail systems shall be erected arbotes (including skylights) that are
six (6) feet or more above lower levels. If coverguardrail systems must be removed,
employees are required to use personal fall asgestéms.

D. Leading Edges

Guardrail systems, safety net systems, or persahalrrest systems shall be used
when employees are constructing a leading edgestisat (6) feet or more above lower

levels. An alternative Fall Protection Plan shallused iResponsible Person(s)

determines that the implementation of conventidalaprotection systems is infeasible
or creates a greater hazard to employees. Allngtee Fall Protection Plans for work on
leading edges shall:

1. be written specific to the particular jobsite needs

2. include explanation of how conventional fall prdten is infeasible or creates
a greater hazard to employees;
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3. explain what alternative fall protection will beaasfor each task;

4. be maintained in writing at the jobsite Bgsponsible Persgrand

5. meet the requirements of 29 CFR 1926.502(k).
E. Overhand Bricklaying and Related Work

Guardrail systems, safety net systems, personarfaist systems, or controlled access
zones shall be provided to employees engaged ithead bricklaying or related work

six (6) feet or more above the lower level. All dayges reaching more than ten (10)
inches below the walking/working surface shall betg¢cted by guardrail systems, safety
net systems, or personal fall arrest systems.

F. Precast Concrete Erection

Guardrail systems, safety net systems, or pergalarrest systems shall be
provided to employees working six (6) feet or mabeve the lower level while erecting
or grouting precast concrete members. An alteradiadl Protection Plan shall be used if
Responsible Person(s)determines that the implementation of conventidaial

protection systems is infeasible or creates a grdéwizard to employees. All alternative
Fall Protection Plans for precast concrete ereciail:
1. be written specific to the particular jobsite needs

2. include explanation of how conventional fall prdten is infeasible or creates
a greater hazard to employees;

3. explain what alternative fall protection will beaasfor each task;

4. be maintained in writing at the jobsite Bgsponsible Persgrand

5. meet the requirements of 29 CFR 1926.502(k).
G. Residential Construction

Guardrail systems, safety net systems, or pergatalrrest systems shall be
provided to employees working six (6) feet or mabeve the lower level on residential
construction projects. However, certain tasks mapdrformed without the use of

conventional fall protection ifResponsible Person has determined that such fall

protection is infeasible or creates greater hazarésnployeesResponsible Person
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shall follow the guidelines of 29 CFR 1926, SubpartAppendix E in the development
of alternative Fall Protection Plans for residdrt@nstruction projects (see Attachment
A).

H. Roofing

1. Low-Slope Roofs

Fall protection shall be provided to employees gedan roofing
activities on low-slope roofs with unprotected sidad edges six (6) feet or more
above lower levels. The type(s) of fall protectirmeded shall be determined by

Responsible Personand may consist of guardrail systems, safetygystems,

personal fall arrest systems, or a combinationwéening line system and safety
net system, warning line system and personal fedsasystem, or warning line
system and safety monitoring system. On roofs BOdeless in width, the use of

a safety monitoring system without a warning ligstem is permitted.

2. Steep Roofs

Guardrail systems with toeboards, safety net systempersonal fall
arrest systems will be provided to employees waykin a steep roof with
unprotected sides and edges six (6) feet or mareeglower levels, as determined

by Responsible Person.

l.  Wall Openings

Guardrail systems, safety net systems, or a pergharrest system will be
provided to employees working on, at, above, or medl openings when the outside
bottom edge of the wall opening is six (6) feetmre above lower levels and the inside
bottom edge of the wall opening is less than 38asabove the walking/working
surface. The type of fall protection to be used bal determined by _Responsible

Person .

J. Ramps, Runways, and Other Walkways

206



Employees using ramps, runways, and other walkway&) feet or more above
the lower level shall be protected by guardraitays.
IX. PROTECTION FROM FALLING OBJECTS

When guardrail systems are in use, the openindktshamall enough to prevent
potential passage of falling objects. The followprgcedures must be followed by all employees

to prevent hazards associated with falling objects.

A. No materials (except masonry and mortar) shallte=d within four (4) feet of
working edges.

B. Excess debris shall be removed regularly to keejx aeas clear.

C. During roofing work, materials and equipment shallstored no less than six (6) feet
from the roof edge unless guardrails are erectéuea¢dge.

D. Stacked materials must be stable and self-supgortin

E. Canopies shall be strong enough to prevent pergetriay falling objects.

F. Toeboards erected along the edges of overheadngaharking surfaces shall be:
1. capable of withstanding a force of at least 50 jpgyand

2. solid with a minimum of three and a half (3 %2 )has tall and no more than
one quarter (1/4 ) inch clearance above the watiioking surface.

G. Equipment shall not be piled higher than the toethoaless sufficient paneling or
screening has been erected above the toeboard.

X. ACCIDENT INVESTIGATIONS

All incidents that result in injury to workers, a®ll as near misses, regardless of their
nature, shall be reported and investigated. Ingastins shall be conducted Besponsible
Person_as soon after an incident as possible to idertigdydause and means of prevention to

eliminate the risk of reoccurrence.
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In the event of such an incident, the Fall Protec®rogram (and alternative Fall

Protection Plans, if in place) shall be reevaludtgdResponsible Personto determine if

additional practices, procedures, or training aeessary to prevent similar future incidents.

XI. CHANGES TO THE PLAN

Any changes to the Fall Protection Program (aref@éttive Fall Protection Plans, if in place)
shall be approved bResponsible Persgrand shall be reviewed by a qualified person agdh
progresses to determine additional practices, plres or training needs necessary to prevent
fall injuries. Affected employees shall be notifief all procedure changes, and trained if
necessary. A copy of this plan, and any additiattarnative Fall Protection Plans, shall be
maintained at the jobsite bResponsible Person.

XIl.  GLOSSARY

Anchorage a secure point of attachment for lifelines, lanaga or deceleration

devices.

Body belt a strap with means both for securing it aboutthest and for

attaching it to a lanyard, lifeline, or deceleratitevice.

Body harness straps that may be secured about the persomanaer that
distributes the fall-arrest forces over at leasttthighs, pelvis, waist, chest, and shoulders
with a means for attaching the harness to otheipoments of a personal fall arrest

system.

Connector. A device that is used to couple (connect) parts pérsonal fall

arrest system or positioning device system together

Controlled access zonea work area designated and clearly marked in lwhic

certain types of work (such as overhand bricklaymgy take place without the use of
conventional fall protection systems (guardraikspaal arrest, or safety net) to protect

the employees working in the zone.
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Deceleration deviceany mechanism, such as a rope, grab, ripstitcyala,

specially-woven lanyard, tearing lanyard, deformengyard, or automatic self-retracting
lifeline/lanyard, which serves to dissipate a sabsal amount of energy during a fall
arrest, or otherwise limits the energy imposed meraployee during fall arrest.

Deceleration distancethe additional vertical distance a falling pers@vels,

excluding lifeline elongation and free fall distandefore stopping, from the point at
which a deceleration device begins to operate.

Guardrail system: a barrier erected to prevent employees fromnigito lower

levels.

Hole: a void or gap two (2) inches (5.1 centimetersnore in the least

dimension in a floor, roof, or other walking/worgisurface.

Lanyard: a flexible line of rope, wire rope, or strap tiganerally has a connector
at each end for connecting the body belt or bodgéss to a deceleration device, lifeline,

or anchorage

Leading edge the edge of a floor, roof, or formwork for a floor other
walking/working surface (such as a deck) which ¢fegnocation as additional floor,

roof, decking, or formwork sections are placedirfed, or constructed.

Lifeline: a component consisting of a flexible line for ceation to an anchorage
at one end to hang vertically (vertical lifeline},for connection to anchorages at both
ends to stretch horizontally (horizontal lifelind)at serves as a means for connecting

other components of a personal fall arrest systeamtanchorage.

Low slope roof a roof having a slope less than or equal to irfvertical to

horizontal).
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Opening: a gap or void 30 inches (76 centimeters) or nggh and 18 inches
(46 centimeters) or more wide, in a wall or pastitthrough which employees can fall to

a lower level.

Personal fall arrest systema system including but not limited to an anchetag

connectors, and a body harness used to arrest@oyera in a fall from a working level.

Positioning device systema body belt or body harness system rigged tavadio

employee to be supported on an elevated vertickd such as a wall, and work with

both hands free while leaning backwards.

Rope grah a deceleration device that travels on a lifebnd automatically, by

friction, engages the lifeline and locks to arige$all.

Safety _monitoring system a safety system in which a competent person is

responsible for recognizing and warning employddalbhazards.

Self-retracting lifeline/lanyard: a deceleration device containing a drum-wound

line which can be slowly extracted from, or reteaconto, the drum under minimal
tension during normal employee movement and wlatter onset of a fall, automatically

locks the drum and arrests the fall.

Snaphook a connector consisting of a hook-shaped membtarawormally
closed keeper, or a similar arrangement, which beagpened to permit the hook to
receive an object and, when released automaticadiges to retain the object.

Steep roof a roof having a slope greater than 4 in 12 (galtio horizontal).

Toeboard: a low protective barrier that prevents materrad aquipment from

falling to lower levels and which protects persdrfram falling.
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Unprotected sides and edgesiny side or edge (except at entrances to pofnts o

access) of a walking/working surface (e.qg., flsonf, ramp, or runway) where there is

no wall or guardrail system at least 39 inches €tem) high.

Walking/working surface: any surface, whether horizontal or vertical, drnick

an employee walks or works, including but not lexito floors, roofs, ramps, bridges,
runways, formwork, and concrete reinforcing stdabes not include ladders, vehicles,

or trailers on which employees must be locatedetdopm their work duties.

Warning line system a barrier erected on a roof to warn employeeisthiey are

approaching an unprotected roof side or edge anchvadesignates an area in which
roofing work may take place without the use of guait, body belt, or safety net systems

to protect employees in the area.
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Attachment A
Sample Fall Protection Plan for Residential Constration

for
(Company Name)

This Fall Protection Plan is specific to the foliag project:

Job Location:

Date Plan
Prepared:

Date Plan
Modified:

Plan Prepared
by:

Plan Approved
by:

Plan Supervised
by:

STATEMENT OF COMPANY POLICY

Company Name _is dedicated to the protection of its employeemfaxcupational

injuries. All employees of _Company Name have the responsibility to work safely on the

job. The purpose of this Plan is to supplementexisting Fall Protection Program and to ensure

that every employee who works forCompany Name_recognizes workplace fall hazards and

takes the appropriate measures to address thoaslkaz

This Fall Protection Plan addresses the use ofarttional fall protection at a number of areas
on the project, and identifies specific activitibat require non-conventional means of fall
protection. During the construction of residenbialldings under 48 feet in height, it is
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sometimes infeasible or creates a greater hazarsktconventional fall protection systems at
specific areas or for specific tasks. Such areaasits include, but are not limited to:

setting and bracing of roof trusses and rafters;

installation of floor sheathing and joists;

roof sheathing operations; and

erecting exterior walls.

In these cases, conventional fall protection systaray not be the safest choice for this
project. This Plan is designed to enable employ@escognize fall hazards associated with this
job and to establish safe procedures to prevelstttalower levels through holes and openings in

walking/working surfaces.
ASSIGNMENT OF RESPONSIBILITY
Employer
Ensure that all employees understand and adhehe forocedures of this Plan
and the instructions of the crew supervisor orrftag.
Assign a competent person to be responsible foagiag this Fall Protection
Plan.
Provide appropriate fall protection to employeesdetsiled in this Plan.

Employee

Bring to the attention dEompany Namenanagement any unsafe or hazardous
conditions or practices that may cause injury entkelves or other employees.

Report any incident which causes injury to sela @o-worker.

Each employee will be trained in these procedunesvéll be expected to strictly
adhere to them except when doing so would expaséhbr to a greater hazard.
If, in the employee’s opinion, the procedures i ®lan pose a risk, the
employee is to notiflResponsible Persoand have their concern(s) addressed
before proceeding with work.

Plan Manager

Responsible Persoshall function as Manager of this Fall Protectitian and has the
following responsibilities:

Implement this Fall Protection Plan.
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Perform continual observational checks of work apens to identify hazards.
Enforce the company policy and the proceduresisfRian.

Coordinate with crew supervisors or foremen to@crany unsafe practices or
conditions immediately.

Provide training on this Plan to all affected enygles before work begins on this
project.

FALL PROTECTION TO BE USED ON THIS JOB

Installation of roof trusses/rafters, exterior wadéction, roof sheathing, floor sheathing,
and joint/truss activities will be conducted by dayees who are specifically trained to do this
type of work and are trained to recognize fall mdzaThe nature of such work normally exposes
employees to fall hazards for a short period ottiifhis Plan details how_Company Name

will minimize these hazards.

Controlled Access Zones

When using this Plan to implement the fall prot@ctoptions available, workers
must be protected through limited access to higlatthlocations. Before any non-
conventional fall protection systems are used asqgbahis work Plan, a controlled

access zone (CAZ) shall be clearly defined by &esponsible Person as an area

where a recognized hazard exists. The demarcatithre €€AZ shall be communicated by

Responsible Persorin a recognized manner, either through signs, wiegges, ropes, or

chains.

Company Name_ shall take the following steps to ensure that tAZ

clearly marked or controlled by a competent person.

All access to the CAZ shall be restricted to autteat entrants only.

All workers who are permitted in the CAZ must tstdd in the appropriate
sections of this Plan (or be visibly identifiablg Responsible Persoprior to
implementation).

Responsible Persoshall ensure that all protective elements of th& Ge
implemented prior to the beginning of work.
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Installation of Roof Truss or Rafter Erection

During the erection and bracing of roof trussetgraf conventional fall

protection may present a greater hazard to workarghis job, safety nets will
not provide adequate fall protection because thew# cause the walls to
collapse. In addition, there are also no suitatilchment or anchorage points for
guardrails or personal fall arrest systems.

Requiring employees on this job to use a laddethferentire installation process
will cause greater hazard because the worker naustl ®n the ladder with his
back or side to the front of the ladder. Whilecéirey the truss or rafter, the
worker will need both hands to maneuver the trusstherefore cannot hold onto
the ladder. In addition, ladders cannot be adefyuptetected from movement
while trusses are being maneuvered into place. &mepk may experience fatigue
because of the increased overhead work with heatgnmals, which can also lead
to a greater hazard.

Exterior scaffolds cannot be utilized on this jatause the ground, after recent
backfilling, cannot support the scaffolding. In rhoases, the erection and
dismantling of the scaffold would expose workers greater fall hazard than the
erection of the trusses/rafters.

On all walls eight (8) feet or less in height, eayges will install interior
scaffolds along interior walls below the locatiohewe the trusses/rafters will be
erected ASawhors@scaffold constructed of 46 inch sawhorses and(&ydoot
by ten (10) foot planks will often allow workerslbe elevated high enough to
allow for the erection of trusses and rafters withoorking on the top plate of
the wall.

In structures that have walls higher than eight€8) and where the use of
scaffolds and ladders would create a greater hagafe working procedures will
be used when working on the top plate, which wellnhbonitored by

Responsible Person . During all stages of truss/rafter erection, ttabity of
the trusses/rafters will be ensured at all times.

Company Name_shall take the following steps to protect worketsovare
exposed to fall hazards while working from the pdgte installing trusses/rafters:

Only trained and approved workers will be allowedviork on the top
plate during roof truss or rafter installation.ligt of approved employees
will be maintained by th&esponsible Persoas an attachment to this
Plan.

Employees shall have no other duties to perfornrmduruss/rafter
erection procedures.

215



All trusses/rafters will be adequately braced befamy worker will be
permitted to use the truss/rafter as a support.

Employees will remain on the top plate using thevusly stabilized
truss/rafter as a support while other trusseshsaiee being erected.

Employees will leave the area of the secured teusaly when it is
necessary to secure another truss/rafter.

The first two (2) trusses/rafters will be set frtadders leaning on side
walls at points where the walls can support thegimeof the ladder.

An employee will climb onto the interior top plate a ladder to secure
the peaks of the first two trusses/rafters beirig se

Employees responsible for detaching trusses fr@nes and/or securing trusses
at the peaks traditionally are positioned at thekpsf the trusses/rafters. There are
also situations where workers securing raftersdgerbeams will be positioned at
the top of the ridge beamCompany Name_ will take the following steps to
protect workers who are exposed to fall hazard$evgd@curing trusses/rafters at
the peak of the trusses/ridge beam:

Only trained and approved workers will be allowedvork at the peak
during roof truss or rafter installatioA.list of approved employees will
be maintained bResponsible Persoas an attachment to this Plan.

Once truss or rafter installation begins, workessinvolved in that
activity shall not stand or walk below or adjacenthe roof opening or
exterior walls in any area where they could becktty falling objects.

Employees shall have no duties other than seciliaghg the
trusses/ridge beams.

Employees positioned at the peaks, in the websis$es, or on top of the
ridge beam shall work from a stable position. Aktgosition for an
employee will be either sitting on a “ridge seat’obher equivalent
surface that provides additional stability, or piosing themselves in
previously stabilized trusses/rafters and leanmg and reaching through
the trusses/rafters.

Workers shall not remain on or in the peak/ridgg langer than
necessary to safely complete the task.

Roof Sheathing Operations
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Workers typically install roof sheathing after tlisses/rafters and any permanent
truss bracing is in place. Because roof structaresinstable until some sheathing
is installed, workers installing roof sheathing wanbe protected from fall

hazards by conventional fall protection systemd iing determined that the
roofing system can be used as an anchorage pditttafpoint, employees shall
be protected by personal fall arrest systems.

Trusses/rafters are subject to collapse if a wdidés while attached to a single
truss with a belt/harness. Nets could also cauk&pse, and there is insufficient
structure to attach guardrails.

All employees will ensure that they have securdifgobefore they attempt to
walk on the sheathing, and will clean their shoest® of mud or other slip
hazards.

To minimize the time workers must be exposed tallehfizard, materials will be
staged to allow for the quickest installation oéatiing.

Company Namewill take the following steps to protect workerbavare exposed
to fall hazards while installing roof sheathing:

Once roof sheathing installation begins, employexsnvolved in that
activity shall not stand or walk below or adjacenthe roof opening or
exterior walls in any area where they could becétty falling objects.

Responsible Person shall determine the limits of this area, whichlkha
be clearly communicated to workers prior to placehwod the first piece of
roof sheathing.

Responsible Person may suspend work on the roof for brief periods as
necessary to allow other workers to pass through ateas when this
would not create a greater hazard.

Only trained and approved workers will be allowedinistall roof
sheathing.A list of approved employees will be maintained by
Responsible Persoras an attachment to this Plan.

The bottom row of roof sheathing may be installgdvorkers standing in
truss webs.

After the bottom row of roof sheathing is installedslide guard extending
the width of the roof shall be securely attacheth&roof. Slide guards
will be at least four (4) inches in height and dapaof limiting the
uncontrolled slide of workers. Workers shall inkstiaé slide guard while
standing in truss webs and leaning over the sheathi
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Additional rows of sheathing may be installed bykess positioned on
previously installed rows of sheathing with slideagds.

Additional slide guards shall be securely attadioetthe roof at intervals
not to exceed 13 feet as successive rows of singgdiné installed. For
roofs with pitches in excess of 9 in 12, slide gisawill be installed at four
(4) foot intervals.

When wet weather conditions (rain, snow, or slaeg)present, roof
sheathing operations shall be suspended unlesfosaifey can be assured
for those workers installing sheathing.

When strong winds (over 40 miles per hour) areggsoof sheathing
operations shall be suspended unless wind breakeresrected.

Installation of Floor Joists and Sheathing

Company Name_will take the following steps to protect workersavéire exposed to
fall hazards while installing floor joists or flosheathing:

Only trained and approved workers will be allowedinstall floor joists and floor
sheathing.A list of approved employees will be maintained by ___Responsible
Person as an attachment to this Plan.

Materials for this work shall be conveniently stdge allow for easy access to
workers.

The first-floor joints or trusses will be rolledtinposition and secured either from
the ground, ladders, or sawhorse scaffolds.

Each successive floor joist or trust will be roliatb place and secured from a
platform created from a sheet of plywood laid aver previously secured floor
joists or trusses.

Except for the first row of sheathing, which wik installed from ladders or the
ground, employees shall work from the establishexkd

Any employees not assisting in the leading edgetroction while leading edges
still exist (i.e., cutting the decking for instaké shall not be permitted within six
(6) feet of the leading edge under construction.

Erection of Exterior Walls

Company Namaewill take the following steps to protect workerbavare exposed to fall
hazards during the construction and erection afrextwalls:
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Only trained and approved workers will be alloweddnstruct and erect exterior
walls. A list of approved employees will be maintained by
Responsible Person as an attachment to this Plan.

A painted line six (6) feet from the perimeter via# clearly marked prior to any
wall erection activities to warn of the approachimprotected edge.

Materials for operations shall be conveniently sthp minimize fall hazards.

Workers constructing exterior walls shall complasemuch cutting of materials
and other preparation as possible away from the efithe deck.

ENFORCEMENT

Constant awareness of and respect for fall hazasdsell as compliance with all safety rules,
are considered conditions of employment v@tbmpany Name The crew supervisor or
foreman, as well aRResponsible Persoar company management, reserve the right to issue
disciplinary warnings to employees, up to and idolg termination, for failure to follow the
guidelines of this Plan.

ACCIDENT INVESTIGATIONS

All incidents that result in injury to workers andar misses, regardless of their nature,
shall be reported and investigated. All incidesitall be investigated as soon as possible by

Responsible Persoto identify the cause and means of preventionmréggnt future occurrences.

In the event of such an incident, this Fall PratecPlan shall be reviewed to determine if
additional practices, procedures, or training stidnd implemented to prevent similar incidents
in the future.

CHANGES TO THE PLAN

Any changes to this Plan will be madeRgsponsible PersorThis Plan shall be reviewed by
Responsible Persoras the job progresses to determine if additioredtpres, procedures, or
training are needed to improve or provide additidalhprotection. Affected employees shall be
notified of changes to this Plan, and retrainedeiessary. A copy of this Plan and all approved
changes shall be maintained at the jobsit&ésponsible Person
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Fire Prevention Plan

for
Company Name
Date

OBJECTIVE

The purpose of this Fire Prevention Plan is to ielate the causes of fire, prevent loss of
life and property by fire, and to comply with thecpational Safety and Health
Administration’s (OSHA) standard on fire preventi@® CFR 1910.39. It provides employees
with information and guidelines that will assiséth in recognizing, reporting, and controlling

fire hazards.

Il. BACKGROUND

Company Names committed to minimizing the threat of fire tmployees, visitors, and
property.Company Nameomplies with all applicable laws, regulationsgdes, and good
practices pertaining to fire preventiddompany Name’'separate Emergency Action Plan spells
out the procedures for responding to fires. Tlie Prevention Plan serves to reduce the risk of
fires atCompany Name/Locatioim the following ways:

A. identifies materials that are potential fire hazaadd their proper handling and storage
procedures;

B. distinguishes potential ignition sources and traopr control procedures of those
materials;

C. describes fire protection equipment and/or systesesl to control fire hazards;

D. identifies persons responsible for maintaininggfgaipment and systems installed to
prevent or control ignition of fires;

E. identifies persons responsible for the control aocumulation of flammable or
combustible material;

F. describes good housekeeping procedures necessasyte the control of accumulated
flammable and combustible waste material and resido avoid a fire emergency; and

G. provides training to employees with regard to fiezards to which they may be exposed.

II. ASSIGNMENT OF RESPONSIBILITY

Fire safety is everyone's responsibility. All empes should know how to prevent and respond
to fires, and are responsible for adhering to camgpelicy regarding fire emergencies.
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A. Management

Management determines t@@mpany Namdire prevention and protection policies.
Management will provide adequate controls to prexadsafe workplace, and will provide
adequate resources and training to its employeesdourage fire prevention and the
safest possible response in the event of a fireganey.

B. Plan Administrator

Responsible Person(shall manage the Fire Prevention PlanGompany Nameand
shall maintain all records pertaining to the pldime Plan Administrator shall also:

Develop and administer tl@mpany Namére prevention training program.

Ensure that fire control equipment and systemgeoperly maintained.
Control fuel source hazards.
Conduct fire risk surveys (see Appendix A) and me@@mmendations.

C. Supervisors

Supervisors are responsible for ensuring that eyeplo receive appropriate fire safety
training, and for notifyindResponsible Persowhen changes in operation increase the
risk of fire. Supervisors are also responsiblegitiorcingCompany Namdire
prevention and protection policies.

D. Employees
All employees shall:

Complete all required training before working witthaupervision.
Conduct operations safely to limit the risk of fire

Report potential fire hazards to their supervisors.

Follow fire emergency procedures.

PLAN IMPLEMENTATION

A. Good Housekeeping

To limit the risk of fires, employees shall take flollowing precautions:
1. Minimize the storage of combustible materials.

2. Make sure that doors, hallways, stairs, and otkereutes are kept free of
obstructions.
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3. Dispose of combustible waste in covered, airtigigtal containers.

4. Use and store flammable materials in well-ventdeaecas away from ignition
sources.

5. Use only nonflammable cleaning products.

6. Keep incompatible (i.e., chemically reactive) sabses away from each
other.

7. Perform “hot work” (i.e., welding or working witmeaopen flame or other
ignition sources) in controlled and well-ventilai@eas.

8. Keep equipment in good working order (i.e., inspdettrical wiring and
appliances regularly and keep motors and machuwis feee of dust and grease.
9. Ensure that heating units are safeguarded.

10.Report all gas leaks immediatelResponsible Persoshall ensure that all
gas leaks are repaired immediately upon notificatio

11.Repair and clean up flammable liquid leaks immedyat

12.Keep work areas free of dust, lint, sawdust, s¢rapg similar material.
13.Do not rely on extension cords if wiring improverteeare needed, and take
care not to overload circuits with multiple piecé®quipment.

14.Ensure that required hot work permits are obtained.

15.Turn off electrical equipment when not in use.

B. Maintenance

Responsible Person(syill ensure that equipment is maintained according
manufacturers' specificationrSompany Namewill also comply with requirements of the
National Fire Protection Association (NFPA) codesdpecific equipment. Only
properly trained individuals shall perform mainteoa work.

The following equipment is subject to the maintergnnspection, and testing
procedures:

1. equipment installed to detect fuel leaks, contedting, and control
pressurized systems;

2. portable fire extinguishers, automatic sprinklestsyns, and fixed
extinguishing systems;

3. detection systems for smoke, heat, or flame;

4. fire alarm systems; and

5. emergency backup systems and the equipment th@pgup

V. TYPES OF HAZARDS

The following sections address the major workplrechazards aCompany Name’sacilities
and the procedures for controlling the hazards.

A. Electrical Fire Hazards
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Electrical system failures and the misuse of dlegitequipment are leading causes of
workplace fires. Fires can result from loose grooadnections, wiring with frayed
insulation, or overloaded fuses, circuits, motorsputlets.

To prevent electrical fires, employees shall:

1. Make sure that worn wires are replaced.

2. Use only appropriately rated fuses.

3. Never use extension cords as substitutes for winmggovements.

4. Use only approved extension cords [i.e., those thighUnderwriters
Laboratory (UL) or Factory Mutual (FM) label].

5. Check wiring in hazardous locations where the oisfre is especially high.
6. Check electrical equipment to ensure that it iseziproperly grounded or
double insulated.

7. Ensure adequate spacing while performing maintemanc

B. Portable Heaters

All portable heaters shall be approvedResponsible PersorPortable electric heaters
shall have tip-over protection that automaticaliyts off the unit when it is tipped over.
There shall be adequate clearance between the lagateombustible furnishings or
other materials at all times.

C. Office Fire Hazards

Fire risks are not limited t€ompany Name’sndustrial facilities. Fires in offices have
become more likely because of the increased uskectrical equipment, such as
computers and fax machines. To prevent office fieesployees shall:

Avoid overloading circuits with office equipment.

Turn off nonessential electrical equipment at the ef each workday.
Keep storage areas clear of rubbish.

Ensure that extension cords are not placed undpetsa

. Ensure that trash and paper set aside for recydingt allowed to
accumulate.

aRwn e

D. Cutting, Welding, and Open Flame Work

Responsible Person(syill ensure the following:

1. All necessary hot work permits have been obtaimext po work beginning.
2. Cutting and welding are done by authorized perslanrgesignated cutting
and welding areas whenever possible.

3. Adequate ventilation is provided.
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4. Torches, regulators, pressure-reducing valvesnafolds are UL listed or
FM approved.

5. Oxygen-fuel gas systems are equipped with listeldorapproved backflow
valves and pressure-relief devices.

6. Cutters, welders, and helpers are wearing eye groteand protective
clothing as appropriate.

7. Cutting or welding is prohibited in sprinklered asewhile sprinkler protection
is out of service.

8. Cutting or welding is prohibited in areas wherelegwve atmospheres of
gases, vapors, or dusts could develop from residuascumulations in confined
spaces.

9. Cutting or welding is prohibited on metal wallsilicgys, or roofs built of
combustible sandwich-type panel construction oirfgagombustible covering.
10.Confined spaces such as tanks are tested to ghstitbe atmosphere is not
over ten percent of the lower flammable limit befautting or welding in or on
the tank.

11. Small tanks, piping, or containers that cannotrtered are cleaned, purged,
and tested before cutting or welding on them begins

12.Fire watch has been established.

E. Flammable and Combustible Materials

Responsible Persoshall regularly evaluate the presence of comblestitaterials at

Company Namédsee Appendix D).

Certain types of substances can ignite at relatill temperatures or pose a risk of
catastrophic explosion if ignited. Such substamd®sously require special care and
handling.

1. Class A combustibles.

These include common combustible materials (woagep cloth, rubber, and
plastics) that can act as fuel and are found inspetialized areas such as
offices.

To handle Class A combustibles safely:

a. Dispose of waste daily.

b. Keep trash in metal-lined receptacles with tigttirfg covers (metal
wastebaskets that are emptied every day do nottodszlicovered).

c. Keep work areas clean and free of fuel paths thaidcallow a fire to
spread.

d. Keep combustibles away from accidental ignitionrees, such as hot
plates, soldering irons, or other heat- or spaddpcing devices.

e. Store paper stock in metal cabinets.

f. Store rags in metal bins with self-closing lids.
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g. Do not order excessive amounts of combustibles.
h. Make frequent inspections to anticipate fires bethey start.

Water, multi-purpose dry chemical (ABC), and hal@i1 are approved fire
extinguishing agents for Class A combustibles.

2. Class B combustibles.

These include flammable and combustible liquids(@greases, tars, oil-based
paints, and lacquers), flammable gases, and fladenaadbosols.

To handle Class B combustibles safely:

a. Use only approved pumps, taking suction from the to dispense
liquids from tanks, drums, barrels, or similar @nérs (or use approved
self-closing valves or faucets).

b. Do not dispense Class B flammable liquids into amars unless the
nozzle and container are electrically interconreetig contact or by a
bonding wire. Either the tank or container musghminded.

c. Store, handle, and use Class B combustibles ordppmoved
locations where vapors are prevented from reaalimigon sources such
as heating or electric equipment, open flames, exhanical or electric
sparks.

d. Do not use a flammable liquid as a cleaning agesitle a building
(the only exception is in a closed machine apprdoeedleaning with
flammable liquids).

e. Do not use, handle, or store Class B combustil#as exits, stairs, or
any other areas normally used as exits.

f. Do not weld, cut, grind, or use unsafe electriggdl@nces or
equipment near Class B combustibles.

g. Do not generate heat, allow an open flame, or smeke Class B
combustibles.

h. Know the location of and how to use the nearesiapte fire
extinguisher rated for Class B fire.

Water should not be used to extinguish Class B fieused by flammable liquids.
Water can cause the burning liquid to spread, noglie fire worse. To
extinguish a fire caused by flammable liquids, egel the air around the burning
liquid. The following fire-extinguishing agents approved for Class B
combustibles: carbon dioxide, multi-purpose dryroloal (ABC), halon 1301,
and halon 1211 NOTE: Halon has been determined to be an ozone-depleting
substance and is no longer being manufacturedtiigisystems using halon can
be kept in place.)
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VII.

F. Smoking

Smoking is prohibited in alCompany Namébuildings. Certain outdoor areas may
also be designated as no smoking areas. The aredsah smoking is prohibited
outdoors are identified by NO SMOKING signs.

TRAINING

Responsible Persoshall present basic fire prevention training iceaiployees upon
employment, and shall maintain documentation otitai@ing, which includes:

review of 29 CFR 1910.38, including how it can beessed;

this Fire Prevention Plan, including how it candoeessed;

good housekeeping practices;

proper response and notification in the event firiea

instruction on the use of portable fire extinguish@s determined by company
policy in the Emergency Action Plan); and

recognition of potential fire hazards.

moowz

n

Supervisors shall train employees about the fimahds associated with the specific
materials and processes to which they are expasedyill maintain documentation of
the training. Employees will receive this training:

A. at their initial assignment;
B. annually; and
C. when changes in work processes necessitate additraming.

PROGRAM REVIEW

Responsible Persoshall review this Fire Prevention Plan at leastuatly for necessary

changes.
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At tachment A

Fire Risk Survey
Company Name

Location

Type of Fire Hazard

Location

Emergency Actions

Required PPE

Completed by:

Date:
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Attachment B

Company Name
General Fire Prevention Checklist

Use this checklist to ensure fire prevention measgonform with the general fire prevention
requirements found in OSHA standards.

o Yes o No

o Yes o No

o Yes o No

o Yes o No

o Yes o No

o Yes o No

o Yes o No

o Yes o No

o Yes o No

o Yes o No

o Yes o No

o Yes o No

o Yes o No

o Yes o No

Is the local fire department acquainted with yaailfty, its location, and
specific hazards?

If you have a fire alarm system, is it tested asteannually?
If you have interior stand pipes and valves, aeg thspected regularly?

If you have outside private fire hydrants, are tbaya routine preventive
maintenance schedule and flushed at least oncara ye

Are fire doors and shutters in good operating ciow?

Are fire doors and shutters unobstructed and predeggainst obstructions,
including their counterweights?

Are automatic sprinkler system water control vaj\aspressure, and water
pressure checked weekly or periodically?

Has responsibility for the maintenance of automsypignkler systems been
assigned to an employee or contractor?

Are sprinkler heads protected by metal guards?

Is proper clearance maintained below sprinkler b@ad

Are portable fire extinguishers provided in adequaimber and type?*
Are fire extinguishers mounted in readily accesslbtations?*

Are fire extinguishers recharged regularly with teeharge date noted on an
inspection tag?*

Are employees periodically instructed in the usexifnguishers and fire
protection procedures?*

*(NOTE: Use of fire extinguishers is based on camppolicy regarding employee fire fighting in ydamergency
Action Plan and local fire code.)

Completed by:

Date:
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Attachnment C
Company Name
Exits Checklist

Use this checklist to evaluaBmpany Name'sompliance with OSHA's standard on
emergency exit routes.

o Yes oNo Is each exit marked with an exit sign and illumathby a reliable light source?

o Yes oNo Are the directions to exits, when not immediatgdparent, marked with visible signs?

o Yes oNo Are doors, passageways, or stairways that arearesttits nor access to exits, and which could
be mistaken for exits, marked “NOT AN EXIT” or otheppropriate marking?

o Yes o No Are exit signs provided with the word “EXIT” in ketrs at least five inches high and with
lettering at least one inch wide?

o Yes o No Are exit doors side-hinged?

oYes Are all exits kept free of obstructions?
o No
oYes Are there at least two exit routes provided froevated platforms, pits, or rooms where the

4 No absence of a second exit would increase the rigkjufy from hot, poisonous, corrosive,
suffocating, flammable, or explosive substances?

o Yes o No Is the number of exits from each floor of a buifglemd from the building itself appropriate for
the building occupancy? (NOTE: Do not count revadyisliding, or overhead doors when
evaluating whether there are sufficient exits.)

o Yes oNo Are exit stairways that are required to be sepdrttam other parts of a building enclosed by
at least one-hour fire-resistant walls (or at léast-hour fire-resistant walls in buildings over
four stories high)?

o Yes oNo Are the slopes of ramps used as part of emergeuittiny exits limited to one foot vertical
and 12 feet horizontal?

o Yes o No Are glass doors or storm doors fully tempered, dmthey meet the safety requirements for
human impact?

o Yes o No Can exit doors be opened from the direction of gaitel without the use of a key or any
special knowledge or effort?

o Yes oNo Are doors on cold storage rooms provided with aidie release mechanism that will release
the latch and open the door even if it's padloakeotherwise locked on the outside?

o Yes oNo Where exit doors open directly onto any streegyalbr other area where vehicles may be
operated, are adequate barriers and warnings mavtaprevent employees from stepping into
the path of traffic?

o Yes o No Are doors that swing in both directions and arated between rooms where there is frequent
traffic equipped with glass viewing panels?

Completed by: Date:
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Attachment D
Company Name
Flammable and Combustible Material Checklist

Use this checklist to evalua@mpany Name'sompliance with OSHA's standards on
flammable and combustible materials:

oYes oNo

oYes oNo

oYes aNo

oYes aNo

oYes aNo

oYes oNo

oYes oNo

oYes aNo

oYes aNo

oYes oNo

oYes oNo

oYes oNo

oYes aNo

oYes aNo
oYes aNo

oYes oNo

oYes oNo

oYes aNo

oYes aNo

oYes oNo

Are combustible scrap, debris, and waste matesiath as oily rags stored in covered metal
receptacles and removed from the worksite promptly?

Are approved containers and tanks used for thagéoand handling of flammable and
combustible liquids?

Are all connections on drums and combustible liquifing vapor and liquid tight?
Are all flammable liquids kept in closed containetsen not in use?
Are metal drums of flammable liquids electricallpgnded during dispensing?

Do storage rooms for flammable and combustibleidisithave appropriate ventilation
systems?

Are NO SMOKING signs posted on liquefied petrolegas tanks?

Are all solvent wastes and flammable liquids kepfire-resistant covered containers until
they are removed from the worksite?

Is vacuuming used whenever possible rather thamibtpor sweeping combustible dust?

Are fuel gas cylinders and oxygen cylinders segaraty distances or fire-resistant barriers
while in storage?

Are fire extinguishers appropriate for the matearialthe areas where they are mounted?*

Are appropriate fire extinguishers mounted withinf@et of outside areas containing
flammable liquids and within 10 feet of any insi&terage area for such materials?*

Are extinguishers free from obstruction or blockaye

Are all extinguishers serviced, maintained, tagted at least once a year?*
Are all extinguishers fully charged and in theisidmated places?*

Where sprinkler systems are permanently installesithe nozzle heads directed or arranged
so that water will not be sprayed into operatirectical switchboards and equipment?

Are NO SMOKING signs posted in areas where flammainlcombustible materials are
used or stored?

Are safety cans utilized for dispensing flammable@mbustible liquids at the point of use?
Are all spills of flammable or combustible liquideaned up promptly?

Are storage tanks adequately vented to preverdakielopment of an excessive vacuum or
pressure that could result from filling, emptying,temperature changes?
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*(NOTE: Use of fire extinguishers is based on camppolicy regarding employee fire fighting in ydemergency
Action Plan and local fire code.)

Completed by:

Date:

Hazard Communication Program

Table of Contents

l. Objective
Il. Assignment of Responsibility
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A Acknowledgement of Receipt of Hazard Communicaficaining Form
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D.
E. Storage
H
B Sample Index/Inventory Roster

Hazard Communication Program

Company Name

. OBJECTIVE

The objective of this program is to set forth piescand procedures concerning Hazard

Communications which will enhance the safety antl betng of__Company Name

employees. Furthermore, execution of this progsadesigned to provide for compliance with

the Occupational Safety and Health Administratiq@$HA) Hazard Communication Standard.
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II. ASSIGNMENT OF RESPONSIBILITY

Responsible persomwill assume duties as Hazard Communication OffiCEhis position

carries the responsibility of insuring this progreanadhered to and that proper reporting is
executed. Itis encouraged that an alternate @t-bp Hazard Communication Officer be

assigned in case the primary is not available.

lll. PROGRAM

The ensuing items are to be followed to insure loothpliance with the OSHA Hazard

Communication Standard and the safety of our engasy

A. Hazardous Chemical List

A list of the hazardous materials and chemicalsckware used in the course of the
company’s business activities, will be maintained apdated. This list is to include all
substances which require a Material Safety Dat@iISMSDS).

One copy of this list is to be kept in the fronteaich MSDS book and one copy is
to be kept on file with the Hazard Communicatiori€af. For each chemical used in the

workplace, an MSDS sheet mi available on that jobsite.

B. Material Safety Data Sheets (MSDS)

All Material Safety Data Sheets must be kept imaganized fashion and must be placed
in an identified and accessible location for allpdoyees to view at will. A duplicate set

of MSDS information must be maintained by the HdZaommunication Officer.

MSDS books and the Hazardous Chemical List mush&iatained and kept up to
date. As obsolete MSDS's are replaced by updaigies; they must be retained in a
separate file of obsolete MSDS's. Do not thromrtlaavay. It is encouraged,
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particularly for routinely used chemicals, that togrect MSDS be verified since the

chemicals may have been reformulated, improve¥®DS may have been updated.

If a hazardous chemical or substance is receivédtbwi a proper MSDS, the
receiving person must immediately notify the Hazaainmunication Officer. The
manufacturer or distributor of the product mustbetacted immediately and asked to
fax the MSDS and mail a copy as a follow up. df, $ome reason, the manufacturer or
distributor is unable to produce a MSDS upon refjulre Hazard Communication
Officer should be notified immediately. Hazardooaterials or substances received

without an MSDS are to be returned to the sender.

C. Labeling

Each container of a hazardous chemical that is isedaround the work area
must be properly labeled with the identity of ttez&rdous material, the appropriate
hazard warnings, and the name and address of thefatdurer. Appropriate labels must
be on all containers, regardless of size. Contaimeist be approved and recommended

for storage and/or dispensing of the particulah@aus chemicals contained in them.

Worn and torn labels must be replaced. It is @sponsibility of employees to
report inappropriate labels to their supervisaris the responsibility of the Hazard
Communication Officer to insure that appropriateela are in place and that replacement

labels are available.

Portable containers of Hazardous Materials do emaire labeling if they are
transferred from labeled containers and are intéfoleimmediate use by the employee
who performs the transfer. It is encouraged tlogtale containers not immediately used

will be emptied (and cleaned when necessary) within _hours.
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D. Training

Employee training for this Hazard CommunicationgPaon consists of the

following:

1. Each affected employee working for, or associategld,w_Company Name is
required to review the training material with thazdrd Communication Officer
and sign the acknowledgment form which will be pldem the employee’s file.
This training is to be done during the new employeentation process before the
new employee actually assumes status as an aatiplyee. Employees will
receive training on any new hazardous chemical/nahiatroduced in to the
work place before the chemical/material is usecddition to this training,
affected employees must be shown the locationsaiéNal Safety Data Sheets,
fire extinguishers, first aid kits, and usage adegye of hazardous materials.

2. Fire extinguisher training may be provided to deaigd employees. An
acknowledgment form must be signed by the emplayekfiled for
documentation purposes.

3. First Aid and CPR training will be provided as regd in 29 CFR 1910.151. An
acknowledgment form must be signed by the emplayekfiled for
documentation purposes.

4. If the management of Company Name engages the services of contract labor
personnel, and exposure to hazardous materiatsslige, the contract laborers
must be made aware of the locations of the Hazar@hemical List and the
MSDS information book.

E. Storage

All storage areas for hazardous substances are sedured, properly ventilated,

and identified by signs.

F. Non-Routine Tasks

Before any non-routine task is performed, emplowedl be advised and/or they
must contact __Responsible Person for special precautions to follow and
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Responsible Person shall inform any other personnel who could beosea. (No

non-routine tasks are known to exist at the timpreparation of this program.)

If a non-routine task is necessary, Responsible Person will provide the

following information about the activity as it rédg to the specific chemicals expected to

be encountered:

specific chemical name(s) and hazard(s);

personal protective equipment required and safeigsures to be taken;
measures that have been taken to lessen the hazedtng ventilation,
respirators, presence of other employees(s); and

4. emergency procedures.

wN e

G. Other Personnel Exposures (Contractors)

Responsible Person will provide other personnel or outside contrastor

with the following information as follows:

hazardous chemicals to which they may be exposedhite in the workplace;
measures to minimize the possibility of exposure;

location of the MSDS and labeling requirementsaibhazardous chemicals;
and

4. procedures to follow if they are exposed.

wN e

Responsible Person will contact each contractor before work is stauti

gather and disseminate any information concerninggrecal hazards the contractor is

bringing into the workplace, and visa versa.

H. Program Compliance

Any direct or intentional violation or non-compl@awith this program may

result in the termination of the person or persamslved, in accordance with company

policy.
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ATTACHMENT A

Acknowledgement of Receipt of Hazard Communicatioffraining

My signature below acknowledges that | have recktv@ning concerning Hazard
Communications. | understand that this trainifi§lfsithe employee training requirement of

OSHA's Hazard Communication Standard.

The jobsite and classroom training included th&faing:

1. Understanding the purpose and scope of the O8&lZard Communication
Standard.

2. Explanation of the existence of federal, statlacal right-to-know laws.

3. Definition of the classification "hazardous cheafi'.

4, Explanation of situations and elements that rhagtresent for a material to be

considered a health hazard.

5. Explanation and interpretation of labels, wisateiquired on all containers, and
the Hazard Materials Identification System (HMIS).

6. Understanding and interpretation of MaterialeBaData Sheets (MSDS), which must be
obtained for each hazardous chemical.

7. My responsibilities as an employee o€ompany Name.

8. Policies and procedures to follow in case of expasu
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EMPLOYEE NAME (Please print)

EMPLOYEE SIGNATURE DATE

COMPANY REPRESENTATIVE DATE

ATTACHMENT B

SAMPLE INDEX/INVENTORY

EX

NUMBER

IND PRODUCT DATE

DATE

INTRODUCED DISCONTINUED

1 Clorox 04-15-1999

USE: Disinfection

Janitorial Staff

Trained:

Jill Smith 04-15-2000
Janet Tide 04-15-2000
Frank Jay 07-11-2000

2 WDA40 4-12-1998

USE: Lubricant

Maintenance

Trained:
Henry Late 04-14-2000
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Hearing Conservation Program
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Hearing Conservation Program

for
(Company Name)

OBJECTIVE

The objective of the__ (COMPANY NAME)  Hearing Conservation Program is to
minimize occupational hearing loss by providingrdregaprotection, training, and annual hearing
tests to all persons working in areas or with eaugpt that have noise levels equal to or
exceeding an eight-hour time-weighted average (T\W&6AINd limit of 85 dBA (decibels
measured on the A scale of a sound level metegopy of this program will be maintained by
all affected departments. A copy of OSHA’s Hear@anservation Standard, 29 CFR 1910.95,
can be obtained from_Responsible Person. A copy of the standard will also be posted in
areas with affected employees.

ASSIGNMENT OF RESPONSIBILITY
Management

Use engineering and administrative controls totlenmiployee exposure.
Provide adequate hearing protection for employees.
Post signs and warnings in all high noise areas.
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Conduct noise surveys annually or when new equipisereeded.
Conduct annual hearing test for all employees.

Conduct hearing conservation training for all nenpéoyees.
Conduct annual hearing conservation training fbemployees.

Employees

Use company-issue approved hearing protectionsigdated high noise areas.
Request new hearing protection when needed.
Exercise proper care of issued hearing protection.

PROCEDURES
Noise Monitoring

Monitoring for noise exposure levels will be conthetbyResponsible Person

It is the responsibility of the individual departnte to notifyResponsible Person
when there is a possible need for monitoring. Naimg will be performed with
the use of sound level meters and personal dosisnatéhe discretion of
Responsible Person

Monitoring will also be conducted whenever thera shange in equipment,
process or controls that affect the noise levélsis includes the addition or

removal of machinery, alteration in building stwret, or substitution of new
equipment in place of that previously used. Tispoasible supervisor must
inform Responsible Persowhen these types of changes are instituted.

Employee Training

Affected employees will be required to attend tirgnconcerning the proper
usage and wearing of hearing protection. Theitrgiwill be conducted by
Responsible Persqgror a designated representative, within a monthirefand
annually thereafter.

Training shall consist of the following components:

how noise affects hearing and hearing loss;

review of the OSHA hearing protection standard;

explanation of audiometric testing;

rules and procedures;

locations within company property where hearinggebon is required,;
and

how to use and care for hearing protectors.

Training records will be maintained Responsible Persofsee Attachment A).
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Hearing Protection

Management, supervisors, and employees shall gyopear the prescribed hearing
protection while working or traveling through amga that is designated as a high noise
area.

Hearing protection will be provided at no cost toptoyees who perform tasks
designated as having a high noise exposure anacexphs necessary. Itis the
supervisor’s responsibility to require employeewvgar hearing protection when
noise levels reach or exceed 85 dBA. Those empkowéll have the opportunity
to choose from at least two different types of hrepprotection.

Personal stereo headsets, or “Walkmen,” are nabapd for hearing protection
and are not permitted in any operating area of @mproperty.

Signage is required in areas that necessitatertgejarotection. It is the
responsibility ofResponsible Personto provide signage to the appropriate
areas.

Preformed earplugs and earmuffs should be wash&atplly and stored in a
clean area. Foam inserts should be discardedesftér use. Hands should be
washed before handling preformed earplugs and foaetts to prevent
contaminants from being placed in the ear.

Responsible persomwill keep a log of the areas or job tasks desigghais
requiring hearing protection, as well as the pemsbaffected by this Hearing
Conservation Program (see Attachment B).

Audiograms/Hearing Tests

Employees subject to the Hearing Conservation Rrogrho have time-weighted
average (TWA) noise exposures of 85 dBA or grefatean eight (8) hour work
shift will be required to have both a baseline andual audiogram. The
audiograms will be provided by tliompany Nameand conducted by
Responsible Companywith no cost to the employee.

The baseline audiogram will be given to an employglkin one (1) month of
employment withCompany Name and before any exposure to high noise levels.
Annual audiograms will be performed within one yiram the date of the

previous audiogram. It is the responsibility o thdividual andResponsible
personto schedule the annual audiogram.

If an annual audiogram shows that an employee Uféered a standard threshold
shift, the employee will be retested within thi(80) days of the annual
audiogram. If the retest confirms the occurrerfcag standard threshold shift, the
employee will be notified in writing within twentyne (21) days of the
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confirmation. Employees who do experience a stahttaieshold shift will be
refitted with hearing protection and provided myegning on the effects of noise.

Attachment A
Hearing Conservation Training Log

Training Date:

Topic:

Training Conducted by:

Employee Name (printed) Employee Signature Job T
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Attachment B

Record of Hearing Protection Needs

Company Name
Personnel in Hearing Conservation Program

Date
Hearing protection is required for and has beamedgo the following personnel:
Employee Department Job Type of Date Issued
Name Description/ Hearing
Equipment Protection
Being Used Issued
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The Control of Hazardous Energy (Lockout/Tagout) Pocedure

Table of Contents

l. Objective
I. Assignment of Responsibility
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A. Preparation for Lockout or Tagout
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C. Hydraulic/Pneumatic
D. Fluids and Gases
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F. Release from Lockout/Tagout
G. Service or Maintenance Involving More than One &ers
H. Removal of an Authorized Employee’s Lockout/Tagoythe Company
I. Shift or Personnel Changes
J. Procedures for Outside Personnel/Contractors
K. Training and Communication
L. Periodic Inspection
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A. List of Authorized Personnel for Lockout/Tagout &dures Form
B. Certification of Training of Authorized Personnerfn
C. Certification of Training of Affected Personnel For
D. Lockout/Tagout Inspection Certification Form
E. Outside Personnel/Contractor Certification Form
F. Equipment Specific Procedure Form

Lockout/Tagout Procedure
Company Name
|.  OBJECTIVE

The objective of this procedure is to establisheans of positive control to prevent the
accidental starting or activating of machinery gstems while they are being repaired, cleaned

and/or serviced. This program serves to:

A. Establish a safe and positive means of shuttingrdmachinery, equipment and
systems.

B. Prohibit unauthorized personnel or remote contystesns from starting machinery or
equipment while it is being serviced.
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C. Provide a secondary control system (tagout) whenimpossible to positively lockout
the machinery or equipment.

D. Establish responsibility for implementing and cotling lockout/tagout procedures.

E. Ensure that only approved locks, standardizeddaagdastening devices provided by
the company will be utilized in the lockout/tagubcedures.

II.  ASSIGNMENT OF RESPONSIBILITY

A. _Responsible Personwill be responsible for implementing the lockoatfbut

program.
B. _Responsible Persons are responsible for enforcing the program asdiing

compliance with the procedures in their departments

C. _Responsible Person is responsible for monitoring the complianceho$ procedure

and will conduct the annual inspection and ceditfn of the authorized employees.
D. Authorized employee@hose listed in Attachment A) are responsiblefédiowing

established lockout/tagout procedures. An autkdremployee is defined as a person
who locks out or tags out machines or equipmentder to perform servicing or
maintenance on that machine or equipment. An ateetnployee becomes an
authorized employee when that employee's dutidadegerforming servicing or
maintenance covered under 1910.147, The Contidbatrdous Energy
(lockout/tagout).

E. Affected employee&ll other employees in the facility) are respbtesior insuring

they do not attempt to restart or re-energize nmeshor equipment that are locked out
or tagged outAn affected employee is defined as a pemsbose job requires him/her
to operate or use a machine or equipment on wieichcéng or maintenance is being
performed under lockout or tagout, or whose jolunes him/her to work in an area in

which such servicing or maintenance is being peréat.

[ll. PROCEDURES

The ensuing items are to be followed to ensure bothpliance with the OSHA Control

of Hazardous Energy Standard and the safety oémynloyees.
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A.

Preparation for Lockout or Tagout

Employees who are required to utilize the lockagibiut procedure (see Attachment

A) must be knowledgeable of the different energyrses and the proper sequence of

shutting off or disconnecting energy means. The fgpes of energy sources are:

P wDd PR

electrical (most common form);

hydraulic or pneumatic;

fluids and gases; and

mechanical (including gravity).

More than one energy source may be utilized on ssgm@ment and the proper

procedure must be followed in order to identify rgyesources and lockout/tagout

accordingly. See Attachment F for specific procedormat.

Electrical

o kr 0N PE

Shut off power at machine and disconnect.

Disconnecting means must be locked or tagged.

Press start button to see that correct systesrseked out.

All controls must be returned to their safesipon.

Points to remember:

a.

b.

If a machine or piece of equipment contains capegithey must be drained of
stored energy.

Possible disconnecting means include the power, ponger panels (look for
primary and secondary voltage), breakers, the t@ésatation, motor circuit,
relays, limit switches, and electrical interlocks.

Some equipment may have a motor isolating shugiadfa control isolating
shut-off.

If the electrical energy is disconnected by simpiplugging the power cord,
the cord must be kept under the control of the@igbd employee or the plug
end of the cord must be locked out or tagged out.
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Hydraulic/Pneumatic

1. Shut off all energy sources (pumps and comprggséf the pumps and
compressors supply energy to more than one pieegqupment, lockout or tagout
the valve supplying energy to the piece of equiprbeig serviced.

2. Stored pressure from hydraulic/pneumatic liredl e drained/bled when release
of stored energy could cause injury to employees.

3. Make sure controls are returned to their safesttion (off, stop, standby, inch,

jog, etc.).
Fluids and Gases
Identify the type of fluid or gas and the neeegpersonal protective equipment.

Close valves to prevent flow, and lockout/tagout

Determine the isolating device, then close ac#dut/tagout.

w0 NP

Drain and bleed lines to zero energy state.

Some systems may have electrically controlled walvéso, they must be shut off and
locked/tagged out.
6. Check for zero energy state at the equipment.

Mechanical Energy

Mechanical energy includes gravity activation, gyestored in springs, etc.

Block out or use die ram safety chain.
Lockout or tagout safety device.
Shut off, lockout or tagout electrical system.

Check for zero energy state.
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Return controls to safest position.
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Release from Lockout/Tagout

1. Inspection: Make certain the work is compleded inventory the tools and
equipment that were used.

Clean-up: Remove all towels, rags, work-agds,

3. Replace guards: Replace all guards possildenemes a particular guard may
have to be left off until the start sequence isr@ltes to possible adjustments.
However, all other guards should be put back itace

4. Check controls: All controls should be in theafest position.

The work area shall be checked to ensure thatglloyees have been safely
positioned or removed and notified that the lockagbut devices are being
removed.

6. Remove locks/tags. Remove only your lock or tag

Service or Maintenance Involving More than One @®rs

When servicing and/or maintenance is performed bgerthan one person, each
authorized employee shall place his own lock oramaghe energy isolating source. This
shall be done by utilizing a multiple lock scissolamp if the equipment is capable of being
locked out. If the equipment cannot be locked thén each authorized employee must

place his tag on the equipment.

Removal of an Authorized Employee’s Lockout/Tagioythe Company

Each location must develop written emergency proesithat comply with
1910.147(e)(3) to be utilized at that location. éfgency procedures for removing

lockout/tagout should include the following:

1. Verification by employer that the authorized éoype who applied the device is

not in the facility.
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2. Make reasonable efforts to advise the empldyaehtis/her device has been
removed. (This can be done when he/she returiigettacility).

3. Ensure that the authorized employee has thiglatge before he/she resumes
work at the facility.

Shift or Personnel Changes

Each facility must develop written procedures basedpecific needs and
capabilities. Each procedure must specify howctirginuity of lockout or tagout protection

will be ensured at all times.

Procedures for Outside Personnel/Contractors

Outside personnel/contractors shall be advisedtitieatompany has and enforces
the use of lockout/tagout procedures. They wilitdfermed of the use of locks and tags and
notified about the prohibition of attempts to resta re-energize machines or equipment
that are locked out or tagged out.

The company will obtain information from the outsigersonnel/contractor about

their lockout/tagout procedures and advise affeetagloyees of this information.

The outside personnel/contractor will be requikedign a certification form (see
Attachment E). If outside personnel/contractor pr@viously signed a certification that is
on file, additional signed certification is not esesary.

K. Training and Communication

Each authorized employee who will be utilizing thekout/tagout procedure will be

trained in the recognition of applicable hazardenergy sources, type and magnitude of
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energy available in the work place, and the metlamdsmeans necessary for energy

isolation and control.

Each affected employee (all employees other th#moaued employees utilizing the
lockout/tagout procedure) shall be instructed ephrpose and use of the lockout/tagout
procedure, and the prohibition of attempts to réstare-energize machines or equipment

that are locked out or tagged out.

Training will be certified using Attachment B (Authized Personnel) or Attachment

C (Affected Personnel). The certifications will te¢ained in the employee personnel files.
L. Periodic Inspection
A periodic inspection (at least annually) will benclucted of each authorized

employee under the lockout/tagout procedure. Tgpection shall be performed by the

(Responsible person) . If (Responsible person) is also using the energy control

procedure being inspected, then the inspection Bagderformed by another party.

The inspection will include a review between thegpector and each authorized
employee of that employee's responsibilities utickerenergy control (lockout/tagout)
procedure. The inspection will also consist ohggical inspection of the authorized

employee while performing work under the procedures

The__(Responsible person) shall certify in writing that the inspection hashe

performed. The written certification (Attachmenk $hall be retained in the individual's

personnel file.
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ATTACHMENT A
List of Authorized Personnel

for

Lockout/Tagout Procedures

NAME JOB TITLE

ATTACHMENT B

Certification of Training

(Authorized Personnel)

| certify that | received training as an authorizsdployer underCompany
Name Lockout/Tagout program. | further certify thainderstand the procedures

and will abide by those procedures.

AUTHORIZED EMPLOYEE SIGNATURE DET
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ATTACHMENT C

Certification of Training

(Affected Personnel)

| certify that | received training as an Affectechgloyee under Company
Name Lockout/Tagout Program. | further certify and argtand that | am
prohibited from attempting to restart or re-eneggizachines or equipment that are

locked out or tagged out.

AUTHORIZED EMPLOYEE SIGNATURE DET
ATTACHMENT D

Lockout/Tagout Inspection Certification

| certify that Equipment _ was inspected on this date utilizing

lockout/tagout procedures. The inspection wasopered while working on

Equipment

AUTHORIZED EMPLOYEE SIGNATURE DET

INSPECTOR SIGNATHR DATE
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ATTACHMENT E

Outside Personnel/Contractor Certification

| certify that and

(outside personnel/contractor) have informed edlcaraf our respective

lockout/tagout procedures.

AUTHORIZED EMPLOYEE SIGNATURE DET

INSPECTOR SIGNATHER DATE
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ATTACHMENT F

Equipment Specific Procedure
for

Company Name

(Date)

Machine |dentification

General Description:

Manufacturer:

Model Number:

Serial Number:*

* |f more than one piece of same equipment, lissetfial numbers.

Location of equipment:
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Operator Controls

The types of controls available to the operatodrteebe determined. This should help

identify energy sources and lockout capacity feréquipment.

List types of operator controls:

Energy Sources

The energy sources, such as electrical, steamablyclrpneumatic, natural gas, stored

energy, etc.) present on this equipment are:

Locka
ble
Yes Type lock or
ENERGY SOURCE LOCATION No block needed
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Shutdown Procedures

List the steps in order necessary to shut downdanenergize the equipment. Be

specific. For stored energy, be specific about bmvenergy will be dissipated or restrained.

Procedure:

Lock Type & Location:

How Will De-energized State Be Verified?

NOTIFY ALL AFFECTED EMPLOYEES WHEN THIS PROCEDURE B IN APPLICATION.
Start Up Procedures

List the steps in order necessary to reactivater(gre) the equipment. Be specific.

Procedure:
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Energy Source Activated:

_NOTIFY ALL AFFECTED EMPLOYEES WHEN THIS PROCEDURE 5 IN APPLICATION.

Procedures For Operations and Service/Maintenance

List those operations where the procedures abovetapply [See 29 CFR 1910.147
(2)(2)]. Alternate measures which provide effectiwvetection must be developed for these

operations. Job Safety Analysis is one methocetérdhining appropriate measures.

Operation Name:
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Affected and Authorized Employees

List each person affected by this procedure ansktlaoithorized to use this procedure.

AFFECTED EMPLOYEES

Name Job Title

AUTHORIZED EMPLOYEES

Name Job Title

Approved by Date
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Respiratory Protection Program
l. OBJECTIVE

The Company Namerespiratory Protection Program is designed to pta@mployees by
establishing accepted practices for respirator psjiding guidelines for training and respirator
selection, and explaining proper storage, use arelaf respirators. This program also serves to
help the company and its employees comply with @atianal Safety and Health

Administration (OSHA) respiratory protection rearrents as found in 29 CFR 1910.134.

Il. ASSIGNMENT OF RESPONSIBILITY
A. Employer

Company Names responsible for providing respirators to empkey when they are
necessary for health protectio@ompany Namewill provide respirators that are
applicable and suitable for the intended purpos®atharge to affected employees. Any
expense associated with training, medical evaloatand respiratory protection
equipment will be borne by the company.

B. Program Administrator

The Program Administrator for (Company Name) is_(Responsible
Person) . The Program Administrator is responsible for adstering the respiratory
protection program. Duties of the program admiatst include:

1. Identifying work areas, process or tasks that megwiorkers to wear
respirators.

2. Evaluating hazards.

3. Selecting respiratory protection options.

4. Monitoring respirator use to ensure that respisaswe used in accordance

with their specifications.

Arranging for and/or conducting training.

Ensuring proper storage and maintenance of respjyratotection

equipment.

Conducting qualitative fit testing with Bitrex.

Administering the medical surveillance program.

. Maintaining records required by the program.

10. Evaluating the program.

11.Updating written program, as needed.

o g
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C. Supervisors

Supervisors are responsible for ensuring thatebpiratory protection program is

implemented in their particular areas. In additiomeing knowledgeable about the
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program requirements for their own protection, suigers must also ensure that the
program is understood and followed by the employseter their charge. Duties of the

supervisor include:

=

Ensuring that employees under their supervisiotiaing new hires)
receive appropriate training, fit testing, and adnmaedical evaluation.
Ensuring the availability of appropriate respiratand accessories.
Being aware of tasks requiring the use of respiygbootection.
Enforcing the proper use of respiratory protectidren necessary.
Ensuring that respirators are properly cleanedntaaied, and stored
according to this program.

Ensuring that respirators fit well and do not cadiseomfort.
Continually monitoring work areas and operationglemtify respiratory
hazards.

8. Coordinating with the Program Administrator on himaaddress respiratory
hazards or other concerns regarding this program.

akwn
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D. Employees

Each employee is responsible for wearing his orégpirator when and where

required and in the manner in which they are tiinémployees must also:

1. Care for and maintain their respirators as insedictjuard them against
damage, and store them in a clean, sanitary lotatio

2. Inform their supervisor if their respirator no lardits well, and request a
new one that fits properly.

3. Inform their supervisor or the Program Administratbany respiratory
hazards that they feel are not adequately addrésskd workplace and of
any other concerns that they have regarding tlugram.

4. Use the respiratory protection in accordance vinthrhanufacturer’s
instructions and the training received.

II. APPLICABILITY

This program applies to all employees who are reguio wear respirators during normal
work operations, as well as during some non-routinemergency operations, such as a spill of a

hazardous substance.

In addition, any employee who voluntarily weargspirator when one is not required
(i.e., in certain maintenance and coating operajimsubject to the medical evaluation,

cleaning, maintenance, and storage elements gbptbggam, and will be provided with
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necessary training. Employees who voluntarily witaring face pieces (dust masks) are not

subject to the medical evaluation, cleaning, steragd maintenance provisions of this program.

All employees and processes that fall under theigians of this program are listed in
Attachment D.

IV. PROGRAM
A. Hazard Assessment and Respirator Selection

The Program Administrator will select respiratarde used on site, based on the
hazards to which workers are exposed and in acooedaith the OSHA Respiratory
Protection Standard. The Program Administrator @ahduct a hazard evaluation for
each operation, process, or work area where aieboontaminants may be present in
routine operations or during an emergency. A lbglentified hazards will be
maintained by the Program Administrator (See Sampleard Evaluation, Attachment

C). The hazard evaluations shall include:

1. Identification and development of a list of hazarslgubstances used in the
workplace by department or work process.

2. Review of work processes to determine where p@kexiposures to
hazardous substances may occur. This review lsbabnducted by
surveying the workplace, reviewing the processnmés;cand talking with
employees and supervisors.

3. Exposure monitoring to quantify potential hazardexgosures.

The proper type of respirator for the specific mdzavolved will be selected in
accordance with the manufactursrinstructions. A list of employees and appropriat
respiratory protection will be maintained by thedgham Administrator (see Attachment

D).

B. Updating the Hazard Assessment

The Program Administrator must revise and updagehtizard assessment as
needed (i.e., any time work process changes manpally affect exposure). If an
employee feels that respiratory protection is ndetlging a particular activity, he/she is

to contact his/her supervisor or the Program Adstiator. The Program Administrator
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will evaluate the potential hazard, and arrangeotdside assistance as necessary. The
Program Administrator will then communicate theutessof that assessment to the

employees. If it is determined that respiratomgtection is necessary, all other elements
of the respiratory protection program will be ifieet for those tasks, and the respiratory

program will be updated accordingly.

C. Training

The Program Administrator will provide training ri@spirator users and their

supervisors on the contents of thempany NameRespiratory Protection Program and

their responsibilities under it, and on the OSHABEtory Protection Standard. Al
affected employees and their supervisors will Benad prior to using a respirator in the
workplace. Supervisors will also be trained prmstipervising employees that must

wear respirators.

The training course will cover the following topics

1. theCompany NamedRespiratory Protection Program;

2. the OSHA Respiratory Protection Standard (29 CFRO1I84);

3. respiratory hazards encountere€Campany Namend their health affects;
4. proper selection and use of respirators;

5. limitations of respirators;
6
7
8
9.
1

. respirator donning and user seal (fit) checks;

. fit testing;

. emergency use procedures;

maintenance and storage; and
0. medical signs and symptoms limiting the effectige of respirators.
Employees will be retrained annually or as neeéegl (if they change

departments or work processes and need to uséeeedif respirator). Employees must
demonstrate their understanding of the topics @er the training through hands-on
exercises and a written test. Respirator trainiflighe documented by the Program
Administrator and the documentation will include tigpe, model, and size of respirator

for which each employee has been trained andsfiete

D. NIOSH Certification
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All respirators must be certified by the Nationadtitute for Occupational Safety
and Health (NIOSH) and shall be used in accordanitethe terms of that certification.
Also, all filters, cartridges, and canisters mustdbeled with the appropriate NIOSH
approval label. The label must not be removed taabel while the respirator is in use.

E. Voluntary Respirator Use

The Program Administrator shall authorize voluntasg of respiratory protective
equipment as requested by all other workers orse-bg-case basis, depending on

specific workplace conditions and the results ofliva evaluations.

The Program Administrator will provide all emplogegho voluntarily choose to
wear the above respirators with a copy of Appemnf the OSHA Respiratory
Protection Standard. (Appendix D details the regqunts for voluntary use of
respirators by employees.) Employees who chamsesar a half face piece APR must
comply with the procedures for Medical EvaluatiBespirator Use, Cleaning,
Maintenance and Storage portions of this program.

F. Medical Evaluation

Employees who are either required to wear respsatw who choose to wear a
half face piece APR voluntarily, must pass a mddigam provided by Company
Name _before being permitted to wear a respirator orjabeEmployees are not
permitted to wear respirators until a physician tetermined that they are medically
able to do so. Any employee refusing the medicaluation will not be allowed to work

in an area requiring respirator use.

A licensed physician at (LOCATION OF DOCTOR) _, where all

company medical services are provided, will prottie medical evaluations. Medical

evaluation procedures are as follows:

1. The medical evaluation will be conducted usingghestionnaire provided
in Appendix C of the OSHA Respiratory Protectioargtard. The Program
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Administrator will provide a copy of this questiaaire to all employees
requiring medical evaluations.

2. To the extent feasible, the company will providsistance to employees
who are unable to read the questionnaire. Wheanghiot possible, the
employee will be sent directly to the physicianoedical evaluation.

3. All affected employees will be given a copy of thedical questionnaire to
complete, along with a stamped and addressed gre/é&0 mailing the
questionnaire to the company physician. Employekde permitted to
complete the questionnaire on company time.

4. Follow-up medical exams will be granted to empleyas required by the
Standard, and/or as deemed necessary by the englpaysician.

5. All employees will be granted the opportunity t@ak with the physician
about their medical evaluation, if they so request.

6. The Program Administrator shall provide the evahgphysician with a
copy of this Program, a copy of the OSHA RespisaRnotection Standard,
the list of hazardous substances by work areattantbllowing information
about each employee requiring evaluation:

his or her work area or job title;

proposed respirator type and weight;

length of time required to wear respirator;

expected physical work load (light, moderate onyga

potential temperature and humidity extremes; and

any additional protective clothing required.

7. Positive pressure air purifying respirators willgrevided to employees as
required by medical necessity.

8. After an employee has received clearance to weaprther respirator,
additional medical evaluations will be provided anthe following
circumstances:

~poooTw

a. The employee reports signs and/or symptoms retatdeeir ability to
use the respirator, such as shortness of breattindss, chest pains or
wheezing.

b. The evaluating physician or supervisor informsmnegram
Administrator that the employee needs to be reexatl

c. Information found during the implementation of tpi®gram,
including observations made during the fit testamgl program
evaluation, indicates a need for reevaluation.

d. A change occurs in workplace conditions that mayltan an
increased physiological burden on the employee.

A list of _Company Name employees currently included in medical surveilEnc

is provided in Attachment D of this program.

265



All examinations and questionnaires are to remanfidential between the
employee and the physician. The Program Adminatraill only retain the physiciars

written recommendations regarding each emplegebility to wear a respirator.

G. Fit Testing

Employees who are required to or who voluntarilyaniealf-face piece APRs will

be fit tested:

prior to being allowed to wear any respirator vathght-fitting face piece;
annually; or

when there are changes in the employee’s physicalitton that could
affect respiratory fit (e.g., obvious change in pagight, facial scarring,
etc.).
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Employees will be fit tested with the make, moadeld size of respirator that they
will actually wear. Employees will be provided Wwieveral models and sizes of
respirators so that they may find an optimal Fit testing of powered air purifying

respirators will be conducted in the negative pressnode.

The Program Administrator will conduct fit testsaocordance with the OSHA

Respiratory Protection Standard.

H. General Respirator Use Procedures
1. Employees will use their respirators under condgispecified in this
program, and in accordance with the training tlemgive on the use of each
particular model. In addition, the respirator $hak be used in a manner
for which it is not certified by NIOSH or by its mafacturer.

2. All employees shall conduct user seal checks aawhthey wear their
respirators. Employees shall use either the pestr negative pressure
check (depending on which test works best for thasrgpecified in the
OSHA Respiratory Protection Standard.

a. Positive Pressure Test: This test is performedidsing off the
exhalation valve with your hand. Breathe air itite mask. The face
fit is satisfactory if some pressure can be bylinside the mask
without any air leaking out between the mask ardfélce of the
wearer.
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b. Negative Pressure Test: This test is performeddsing of the inlet
openings of the cartridge with the palm of you haBdme masks may
require that the filter holder be removed to sébthe intake valve.
Inhale gently so that a vacuum occurs within tleefeiece. Hold your
breath for ten (10) seconds. If the vacuum remand no inward
leakage is detected, the respirator is fit properly

3. All employees shall be permitted to leave the wanda to go to the locker
room to maintain their respirator for the followirgasons:

to clean their respirator if it is impeding thebilgy to work;
to change filters or cartridges;

to replace parts; or

to inspect respirator if it stops functioning ateimded.

apop

Employees should notify their supervisor beforevileg the area.

4. Employees are not permitted to wear tight-fittiegpirators if they have any
condition, such as facial scars, facial hair, osgimg dentures, that would
prevent a proper seal. Employees are not perniitacar headphones,
jewelry, or other items that may interfere with gdeal between the face and
the face piece.

5. Before and after each use of a respirator, an graplor immediate
supervisor must make an inspection of tightnesonections and the
condition of the face piece, headbands, valvesy filolders and filters.
Questionable items must be addressed immediatellyebsupervisor and/or
Program Administrator.

[.  Air Quality

For supplied-air respirators, only Grade D breagtam shall be used in the
cylinders. The Program Administrator will coordieateliveries of compressed air with
the company's vendor and will require the vendarettify that the air in the cylinders

meets the specifications of Grade D breathing air.

The Program Administrator will maintain a minimuimn supply of one fully
charged replacement cylinder for each SAR uniaddition, cylinders may be recharged
as necessary from the breathing air cascade systened near the respirator storage

area.

J. Change Schedules
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Respirator cartridges shall be replaced as detewhrtiy the Program

Administrator, supervisor(s), and manufacturerscommendations.

K. Cleaning

Respirators are to be regularly cleaned and disiafeat the designated respirator
cleaning station. Respirators issued for the estebuuse of an employee shall be cleaned
as often as necessary. Atmosphere-supplying aedgemcy use respirators are to be

cleaned and disinfected after each use.

The following procedure is to be used when cleanimgj disinfecting reusable
respirators:

1. Disassemble respirator, removing any filters, denss or cartridges.

2. Wash the face piece and all associated parts (egagpidges and elastic
headbands) in an approved cleaner-disinfectantisnlin warm water
(about 120 degrees Fahrenheit). Do not use orgahents. Use a hand
brush to remove dirt.

3. Rinse completely in clean, warm water.

4. Disinfect all facial contact areas by spraying rggpirator with an approved
disinfectant.

5. Airdryin a clean area.

6. Reassemble the respirator and replace any defqudive. Insert new filters

or cartridges and make sure the seal is tight.

7. Place respirator in a clean, dry plastic bag oeo#irtight container.

The Program Administrator will ensure an adequapply of appropriate cleaning and
disinfection materials at the cleaning stationsupplies are low, employees should
notify their supervisor, who will inform the PrognaAdministrator.

L. Maintenance

Respirators are to be properly maintained at@ies in order to ensure that they
function properly and protect employees adequat®lgintenance involves a thorough
visual inspection for cleanliness and defects. Wasrdeteriorated parts will be replaced
prior to use. No components will be replaced pans made beyond those
recommended by the manufacturer. Repairs to remslar alarms of atmosphere-

supplying respirators will be conducted by the nfacuurer.
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1. All respirators shall be inspected routinely befangl after each use.

2. Respirators kept for emergency use shall be insdegdter each use, and at
least monthly by the Program Administrator to agsbat they are in
satisfactory working order

3. The Respirator Inspection Checklist (Attachmenwi) be used when
inspecting respirators.

4. A record shall be kept of inspection dates andirfigsl for respirators
maintained for emergency use.

5. Employees are permitted to leave their work argzetéorm limited
maintenance on their respirator in a designatedl that is free of
respiratory hazards. Situations when this is pegeochinclude:

a. washing face and respirator face piece to prevanesge or skin
irritation;

b. replacing the filter, cartridge or canister;

c. detection of vapor or gas breakthrough or leakaghe face piece; or

d. detection of any other damage to the respirat@sa@omponents.

M. Storage

After inspection, cleaning, and necessary repeagirators shall be stored
appropriately to protect against dust, sunlighgthextreme cold, excessive moisture, or

damaging chemicals.

1. Respirators must be stored in a clean, dry arehiraaccordance with the
manufacturer's recommendations. Each employeeciedin and inspect
their own air-purifying respirator in accordancetwtihe provisions of this
program, and will store their respirator in a glabg in the designated
area. Each employee will have his/her name omadgeand that bag will
only be used to store that employee’s respirator.

2. Respirators shall be packed or stored so thatatte hiece and exhalation
valve will rest in a near normal position.

3. Respirators shall not be placed in places sucbckets or toolboxes unless
they are in carrying cartons.

4. Respirators maintained at stations and work a@asmergency use shall

be stored in compartments built specifically faattburpose, be quickly
accessible at all times, and be clearly marked.
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5. The Program Administrator will sto@ompany Name’'supply of
respirators and respirator components in theiimaignanufacturer’s
packaging in th®esignated Area

N. Respirator Malfunctions and Defects

1. For any malfunction of an ASR (atmosphere-supplyesgpirator), such as
breakthrough, face piece leakage, or improperlykmgrvalve, the
respirator wearer should inform his/her supervikat the respirator no
longer functions as intended, and go to the desegihsafe area to maintain
the respirator. The supervisor must ensure tlea¢thployee either receives
the needed parts to repair the respirator or igigeo with a new respirator.

All workers wearing atmosphere-supplying respiraitoill work with a
buddy. The Program Administrator shall develop sfiokm employees of
the procedures to be used when a buddy is reqtarassist a coworker who
experiences an ASR malfunction.

2. Respirators that are defective or have defectives ghall be taken out of
service immediately. If, during an inspection,esmployee discovers a
defect in a respirator, he/she is to bring the ctdfethe attention of his/her
supervisor. Supervisors will give all defectivepgators to the Program
Administrator. The Program Administrator will ddeiwhether to:

a. temporarily take the respirator out of service luhtan be repaired,;
b. perform a simple fix on the spot, such as replaaifgad strap; or
c. dispose of the respirator due to an irreparablélpro or defect.

When a respirator is taken out of service for aermded period of time,
the respirator will be tagged out of service, arelémployee will be given
a replacement of a similar make, model, and sfdetagged out
respirators will be kept in thieesignated Area

O. Emergency Procedures

In emergency situations where an atmosphere eristhich the wearer of the
respirator could be overcome by a toxic or oxygefietent atmosphere, the following

procedure should be followed. The locations ifompany Namewhere the potential

for dangerous atmosphere exists are listed in Attant F of this procedure. Locations

of emergency respirators are also listed in Attastinf.

1. When the alarm sounds, employees in the affecesl must immediately
don their emergency escape respirator, shut dogingihocess equipment,
and exit the work area.
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2. All other employees must immediately evacuate thling. Company
Name’sEmergency Action Plan describes these procedinesiding
proper evacuation routes and rally points) in gredetail.

3. Employees who must remain in a dangerous atmospimesetake the
following precautions:

a. Employees must never enter a dangerous atmosplitainfirst
obtaining the proper protective equipment and pgsion to enter
from the Program Administrator or supervisor.

b. Employees must never enter a dangerous atmosplitbunat least
one additional person present. The additionalgrensust remain in
the safe atmosphere.

c. Communications (voice, visual or signal line) mostmaintained
between both individuals or all present.

d. Respiratory protection in these instances is foape purposes only.
Company Namemployees are not trained as emergency responders,
and are not authorized to act in such a manner.

P. Program Evaluation

The Program Administrator will conduct periodic kaaions of the workplace to
ensure that the provisions of this program aredenplemented. The evaluations will
include regular consultations with employees whe nespirators and their supervisors,
site inspections, air monitoring and a review aforels. Items to be considered will

include:

comfort;

ability to breathe without objectionable effort;
adequate visibility under all conditions

provisions for wearing prescription glasses;

ability to perform all tasks without undue intedace; and
confidence in the face piece fit.

oA WNE

Identified problems will be noted in an inspectlog and addressed by the

Program Administrator. These findings will be reedrto(Company Name)

management, and the report will list plans to adrdeficiencies in the respirator

program and target dates for the implementatiahasge corrections.

Q. Documentation and Recordkeeping
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1. A written copy of this program and the OSHA Regjoina Protection
Standard shall be kept in the Program Administisioifice and made
available to all employees who wish to review it.

2. Copies of training and fit test records shall bentaéned by the Program
Administrator. These records will be updated as employees are trained,
as existing employees receive refresher trainind,as new fit tests are
conducted

3. For employees covered under the Respiratory ProteBrogram, the
Program Administrator shall maintain copies of pigsician’s written
recommendation regarding each employee’s abilitydar a respirator.
The completed medical questionnaires and evaluatiygician’s
documented findings will remain confidential in ta@ployee’s medical
records at the location of the evaluating physisignactice.
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ATTACHMENT A

Sample Hazard Assessment Log

Hazard Assessment Log
DATE

ment

Depart

Exposur PEL**

Contaminants e Level
(8 hr

TWA®)

Controls
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*

Summarized from Industrial Hygiene report prowddey Responsible Person

**

These values were obtained from a survey onayerexposures as published in the
American Journal of Industrial Hygiene

ATTACHMENT B

Sample Record of Respirator Use

Required and Voluntary Respirator Use at(Company Name)

Type of Respirator Department/Process
Filtering face piece (dust mask) Voluntary use for warehouse workers
Half-face piece APR or PAPR with Prep and Assembly
P100 filter Voluntary use for maintenance

workers when cleaning spray booth walls of

changing spray booth filter

SAR, pressure demand, with auxiliaty Maintenance - dip coat tank cleaning
SCBA
Continuous flow SAR with hood Spray booth operations
Prep (cleaning)*
Half-face piece APR with organic Voluntary use for Dip Coat Tenders,
vapor cartridge Spray Booth Operators (gun cleaning), and
maintenance workers (loading coating agents
into supply systems)
Escape SCBA Dip Coat, Coatings Storage Area,

Spray Booth Cleaning Area

* until ventilation is installed.
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ATTACHMENT C

Sample Hazard Evaluation

Process Hazard Evaluation for COMPANY NAME

DATE

Process

Noted Hazards

Prep-sanding

Ventilation controls on some sanders are in plaaeemployees
continue to be exposed to respirable wood dustzat 2.0 mg/m3 (8 hour time
weighted-average, or TWA). Half-face piece APR8WAL00 filters and
goggles are required for employees sanding woarkepidPAPRs will be

available for employees who are unable to wear BR.A

Prep-cleaning

Average methylene chloride exposures measured ppfObased on
8-hour TWA exposure results for workers cleaning stnipping furniture
pieces. Ventilation controls are planned, but wit be implemented until
designs are completed and a contract has beeor ligistallation of the
controls. In the meantime, employees must wegplggair hoods with

continuous airflow, as required by the Methylenéo@ile Standard 1910.10532.

Assembly

Ventilation controls on sanders are in place, lpleyees continue td
be exposed to respirable wood dust at 2.5 - 6.0n3¢8 hour TWA); half-face
piece APRs with P100 filters and goggles are reguior employees sanding
wood pieces in the assembly department. PAPRdwillvailable for
employees who are unable to wear an APR. Theisuixst for aqueous-base
glues will eliminate exposures to formaldehyde, hgksne chloride, and epoxy

resins.

Maintenance

Because of potential IDLH conditions, employeesgleg dip coat

tanks must wear a pressure demand SAR during ttfierpence of this task.

Cleaning Spray
Booth Walls

Employees may voluntarily wear half-face piece ARRE P100
cartridges Although exposure monitoring has shown that expEsare kept

within PELs during this procedure,Company Name will provide respirators

to workers who are concerned about potential exgssu

Loading Coating
Agents into Supply Systems

Employees may voluntarily wear half-face piece ARRE organic

vapor cartridges. Although exposure monitoring $tamwn that exposures arg
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kept within PELs during this procedureCompany Name will provide

respirators to workers who are concerned aboungiateexposures

Changing Booth

Filters

Employees may voluntarily wear half-face piece ARRE P100

to workers who are concerned about potential exgssu

cartridges. Although exposure monitoring has shtvah exposures are kept

within PELs during this procedurggompany Name will provide respirators

(Include documentation of the sampling data thaahdevaluation is based on.

ATTACHMENT D

Sample Record of Respirator Issuance

Company Name

Personnel in Respiratory Protection Program
Date

Respiratory protection is required for and has hesmed to the following personnel:

Name | Department

Job Description/ Work Procedure | Type of Respirator

Date Issued

Operator Half mask APR P100
filter when sanding/
AR continuous flow

hood for cleaning

Dip tank cleaning SAR, pressure demand
with auxiliary SCBA

Spray Booth SAR, continuous
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ATTACHMENT E

Respirator Inspection Checklist

Type of Respirator:

Location:

Respirator Issued to:

Type of Hazard:

Face piece

shield

Cracks, tears, or holes
Face mask distortion

Cracked or loose lenses/fa

Head straps

Breaks or tears

Broken buckles

Valves:

material

Residue or dirt

Cracks or tears in valve

Filters/Cartridges:

Approval designation
Gaskets

Cracks or dents in housing
Proper cartridge for hazard

Air Supply Systems

valves

Breathing air quality/grade
Condition of supply hoses
Hose connections

Settings on regulators and

Rubber/Elastomer Parts

Pliability
Deterioration
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Inspected by:

Date:

Action Taken:

ATTACHMENT F

Sample Emergency Potential Log

The following work areas atCompany Name have been identified as having

foreseeable emergencies:

Area

Type of Emergency

Location of
Emergency
Respirator(s)

Spray Booth

Cleaning Area

Spill of hazardous waste

Locker #1 in the
Spray Booth Area

Dip Coat Area

Malfunction of ventilation

system, leak in supply system

Storage cabinet #3

in Dip Coat/Drying Area

Coatings Storage

Area

Spill or leak of hazardous

substances

Locker #4 in the

Coatings Storage Area

Program Administrator
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ATTACHMENT G

Sample Immediately Dangerous to Life and Health (IRH) Assessment

Log

The Program Administrator has identified the foliogvarea as presenting the potential

for IDLH conditions:

Process

IDLH Condition

Procedure

Dip Coat
Tank Cleaning

Maintenance workers

will be periodically required tg

enter the dip tank to perform

scheduled or unscheduled

maintenance.

Workers will follow the permit
required confined space entry procedurg

specified in thdCompany Name)

Confined Space Program. As specified i
these procedures, the Program
Administrator has determined that workg

entering this area shall wear a pressure

demand SAR. In addition, an appropriate

trained and equipped standby person sh
remain outside the dip tank and maintain
constant voice and visual communicatio
with the worker. In the event of an
emergency requiring the standby person
enter the IDLH environment, the standby
person shall immediately notify the
Program Administrator and will proceed
with rescue operations in accordance wi
rescue procedures outlined in the

(Company Nanme) Confined Space

Program.

D

y
all

h
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Safety and Health Program

Table of Contents

l. Written Sample Safety & Health Program Checklist
[I. Written Safety and Health Program Guideline

WRITTEN SAMPLE SAFETY AND HEALTH PROGRAM

(Company Name)

. CHECKLIST

NOTE: This form has been supplied by the Departmeh&bbr and Economic Growth
to guide employers and employees as they develgysi@m to address workplace safety and
health. As indicated, this form is a working t@wid without the accompanying documentation

does not certify or verify the existence of a VnitiSafety and Health Program.
The written system described by the employer mastdilected on a daily basis in

practice at the workplace together with the docuatéan of activities involving safety and
health.

Firm Name:

Address:

Phone:

Type of Business:

Facility Manager:
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Safety and Health Employer Rep:

Safety and Health Employee Rep:

MANAGEMENT COMMITMENT

This worksite meets its management commitment fetysand health through: (Check

all that apply, place documents at end of this pog)

__ Written Safety and Health program with duties andountability.

Designated Safety and Health person/departmehtaumities and budget.

Records showing Safety and Health goal settingpaogress made.

Safety and Health performance are a part of reguigployee/supervisor evaluation.
__ Safety and Health meetings, toolbox talks, agenuasutes, actions taken.
Safety and Health suggestion/promotion/incentragmams.

Employee Safety/Health handbook (procedures, ipest

Posts MIOSHA poster.

Management takes action on identified Safety aedltd concerns.

Management sets, enforces, and follows Safety-sadth rules.

Other:

EMPLOYEE INVOLVEMENT

This worksite arranges for employee participationtie safety and health program
through: (Check all that apply and place documantke end of this program.)
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Employees represented on safety and health coeamiticluding: agendas, actions
taken,

minutes.

Written employee hazard reporting system or suggeprogram with action taken.

Negotiated safety and health contract language.

Designated employee safety and health represesgati

Employees participate as trainer, inspectors,prodlem solvers.

Employer has documented, completed or is prepavorger/manager safety and health

projects.

Employees have input in arrangement and contensabéty and health training,
including

toolbox talk.

Process for employees to report hazardous conditmjobsite supervision.

Other:

WORKSITE ANALYSIS

This worksite tracks worker safety and health blogfiore and after exposures and/or
incidents through: (Check all that apply, place doguments at the end of this program.)

Log 300 properly maintained and required suppldgargriorms filled out.

Accidents and near misses investigated with coweactions and follow-up.

Copies of written inspections and surveys: inscgacompany, private consultant, fire
department, in-house as required by Safety andthH8tandard (i.e., hearing

conservation.)
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Job safety and health analysis, written job dpsons with safety and health

responsibilities.

Ergonomic analyses.

Firm has safety and health as a priority when mpltay designing, or implementing a
job,

task or process.

A designated person makes regular worksite ingpectto identify hazardous
conditions

and initiate correction.

Other:

HAZARD PREVENTION AND CONTROL

This worksite carries out an active program of tdgimg and controlling hazards

through: (Check all that apply, place documenth@tend of the program.)

Written system to assure guards, housekeepingarsdnal protective equipment are
essentially in place.

Maintenance and repair schedules, orders, redeiptafety and health products.
Written programs and procedures: lockout, respiraiight to know, confined space,
infection control, asbestos, benzene, lead, hgaonmservation, forklift permits, as
required in place.

Written disciplinary action against employees angdupervisors for safety and health

infractions including remedies and follow-up.
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Timely reports of hazards and corrective actions.

Safe work procedures.

Copies of MIOSHA standards.

Engineering controls in place, ventilation, ismat reflective shields, special tools,

fixtures.

First aid, return to work, light duty, medical ¢aols, and emergency preparedness in

place.

Employees and supervisors can state hazardsk#faalsand safe work procedures.

Employees are aware firm has method for identificaand correction of hazards and
can

recall examples.

Supervisors correct and reinforce safe and hedltiwbrk practices as part of daily

routine.
Other:

SAFETY AND HEALTH TRAINING

This worksite provides information on safety andltfeprotection to employees through:

(Check all that apply and place documents at tldeoéthis program.)

Training records: dates, trainees, and subjects.

New employee safety orientation.

Standards based training in place: right to knawise, lockout, lift truck, confined
space,

ergonomics, infection control, asbestos, hazwadpeis, ppe., first aid (documented).

Safety literature, bulletin board, posters, stiske

Apprentice or other off-site safety and healtlnireg can be documented.
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Supervisors can explain rules and proceduresdiatysand health and how they teach
and

enforce them.

Employees can explain how and why they need tihéio jobs in a safe and healthful

manner.

Training is given periodically and pertains to ttezards of the job.

Other:

l. WRITTEN SAFETY AND HEALTH
PROGRAM GUIDELINE

NOTE: This template has been supplied by the Mahi@epartment of Labor and
Economic Growth to guide employers and employedbesdevelop a system to address
workplace safety and health. This template is g&img tool to help you begin integrating safety
and health into your organization. Additional do@ntation will need to be developed to verify

the existence of a written safety and health progra
The written program described by the employer rbast part of nearly every program,

activity and department in the organization anteodéd on a daily basis in practice in the

workplace.

Establishment Name:
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Address:

City:

Phone: Typeausin@ss:

Chief Executive Officer:

Employer Safety and Health Representative:

Employee Safety and Health Representative:

MANAGEMENT COMMITMENT

Our corporate culture can directly influence thecgss of the safety and health program.
Our management must play a major role to ensusigsess. Our management commitment
requires managing safety and health like otherrorgdional concerns, integrating safety and
health into the entire organization, becoming pealg involved and assuming accountability

for safety and health.
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1. SAFETY AND HEALTH POLICY

“Every employee at (Name of Establishimenéntitled to a safe and healthful

workplace. All employees will follow safe and hiefall work practices, obey safety and
health rules and regulations, and work in a manmérich maintains high safety and
health standards. We will provide and maintairfesand healthful working conditions,
and we will establish and insist upon work methaad practices that promote a safe
and healthful workplace at all times. Nurturingpsitive employee environmavith
open communication, employee involvement and faation, and respect will help

(Name of Establishmerchieve high safety and health performance.”

Signature/ Chief Executive Officer

2. SAFETY COORDINATOR’S RESPONSIBILITY

It is the responsibility of (Name/Tifj¢o coordinate, implement and administer (Name
of

Establishmentsafety and health program. Responsibilitiesudel

* Conduct or facilitate safety and health training.
* Serve as a safety and health staff resource farsigors and employees.

» Create statistical reports that compare severitifegguency rates against
prior records.

* Accompany work site managers on all regulatoryéesipns (e.g., OSHA,
Fire Inspector, etc.)

(List other company-specific assigned safety agalth responsibilities.)

3. SUPERVISOR'S RESPONSIBILITY

Our supervisor’s attitude plays an important pamltaining or preventing the

acceptance of safe and healthful work practicel&gips, and procedures. It is the
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supervisor’s responsibility to identify potentiazards, identify methods to control or
eliminate the hazards, ensure employees engagéarasd healthful work practices, and
ensure employees receive safety and health tratoidg their work. Safety and health
performance will be part of our supervisor’'s evélua

(List other company-specific assigned safety agalth supervisory responsibilities).
4. SAFETY AND HEALTH COMMITTEE

Our management will take an active role on thetgafed health committee. At
least annually the safety and health committeedeilelop written safety and health
goals and track monthly progress. These goalsheitommunicated to all employees.
Our committee will be comprised of management anatlly employees. Members will
be (Elected/Appointed/Voluntdesnd will serve on the committee for (Length ofi®).

(See Employee Involvement on paf@ 4dditional safety committee

information.)

5. RESPONDING TO SAFETY AND HEALTH ISSUES

Our management will take prompt consistent actibemresponding to safety
and health issues. They will demonstrate our managécommitment to addressing

safety and health concerns and fostering emploggeipation.

Our management will develop a mechanism for em@sye report hazards or

potential hazards and respond to safety and hisaliles in a timely manner.

(Name/Titlg will review, investigate and take any necessamy appropriate
action on all employee reports of hazards or pakhazards. The employee reporting
the hazard or potential hazard will be notifiedha# outcome.
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(Reporting hazards or potential hazards will btheuit reprisal.)

6. SAFETY AND HEALTH MEETINGS

(Name/Title will hold safety and health meetings to commateowith
employees on safety and health issues. Thesengsetill be held (Monthly/Quarter)y

or more often if needed.

7. POLICIES, PROCEDURES, SAFETY AND HEALTH RULES
Our management is responsible for implementing nagaisions, policies and

safety and health procedures. Specific safetyhaadth procedures as required by OSHA
will be put in writing such as; lockout, right taéw, personal protective equipment
assessment and certification, confined space,regspy program, etc. Copies of these
written programs are available in (Locafiowritten safety and health rules will be
posted at_ (Locatignand communicated with all employees. These nviéde enforced
and followed by everyone at our facility. The reqd MIOSHA posters will be posted
(Location.

EMPLOYEE INVOLVEMENT

1. SAFETY AND HEALTH COMMITTEE

The purpose of our safety and health committee patticipate in the implementation
of

the safety and health program at (Name of Estailés).

Our committee will be comprised of management angleyee representatives.
Our committee will meet (Monthly/Quartejly
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The committee will:

* Have a formal agenda.

* Have defined goals and objectives.

» Address safety and health issues.

* Record and post minutes of the meetings.

* Involve employees in problem solving.

» Document action taken and post on the bulletindeé&or all employees to read
and/or comment.

Committee members are:

2. SAFETY INSPECTIONS
Our employees will participate in regular safetd &ealth inspections

(Monthly/Quarterly to help identify potentially hazardous conditiarg initiate

corrections. Findings will be presented to (Nant&/Safety and Health Committefor

review. Corrective action will be implemented unttee direction of (Name/Titlen a

timely manner.

3. SUGGESTION SYSTEM

Our employees are encouraged to make safety atith Baggestions to help
improve a process, prevent an accident, or to rmakemprovement in the safety and
health program. The suggestion system will be @manted by (Name/Tifjevho will
be responsible for determining priority and thepggmomeans of implementation. Safety
suggestions will be shared with the safety andtheamimmittee for input. Suggestion
forms can be placed in suggestion boxes at (Lagatiogiven directly to (Name/Tit)e
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4. EMPLOYEE PARTICIPATION/INPUT

Our employees will be given an opportunity to pdevinput regarding
recommendations

on safety and health products, procedures, amdrtgaas it pertains to daily work

operations. For example, employees may be giweresesponsibility to test out
products

or conduct research to substantiate recommendationployee input may be provided

through the suggestion system, report of hazarthrough actions the safety and health

committee initiates. Employees may participata &siner, inspector or problem

solver.

WORKSITE ANALYSIS

We will conduct a worksite analysis, through sysaémactions that provide information
as needed to recognize and understand the hazatgstential hazards of our workplace.
Listed below are types of worksite analysis actithrag can assist with making an inventory of

potential hazards in our workplace:

Comprehensive hazard surveys (insurance inspecti®idA On-site, etc.).
Hazard analysis of changes in the workplace (navipegent, new processes).
Regular site safety and health inspections (empldyenanagement).
Employee reports of hazards or potential hazards.

Accident and incident investigations with correetactions and follow-up.
Injury and illness trend analysis.

Personal protective equipment assessment.

Job safety analysis.

Ergonomic analysis.

Specific identification of confined spaces.

Identification of energy sources for specific mads.

Copies of written inspections and surveys by: diepartment, in-house as
required by safety and health standards (e.g.heagl crane inspections, powered
industrial truck daily inspection, etc.).
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1. NEW EQUIPMENT, PROCESS, AND FACILITY HAZARD ANALYSS

(Name/Titlg will analyze new facilities, equipment, processend materials for
hazards and potential hazards. Findings will beudeented and plans developed to

minimize or design out the hazards.

2. JOB SAFETY ANALYSIS (JSA) AND PERSONAL PROTECTIVE
EQUIPMENT

The main purpose of our JSA is to prevent accidep@nticipating and
eliminating hazards. _(Name/Ti}leill periodically perform the JSA and personal
protective equipment assessments to assure themgbe safeguards and protection are

in place and to develop safe work practices andequiores.

3. EMPLOYEE REPORT OF HAZARDS

Our employees play a key role in identifying, coiling and reporting hazards that may occur oraalyeexist in the workplace.
Employee reports of potential hazards can be attefe tool to trigger a closer look at a piecegfiipment, operation, or how work is

being performed. Reports of potential hazardsatsm provide suggestions to eliminate a hazard.

4. ACCIDENT/INCIDENT INVESTIGATION

We will conduct an investigation for all accidemsidents. Our primary goal of
conducting an investigation is to determine thetrcause” and implement corrective
action to prevent the risk of future occurrencevektigation reports can help determine
injury and iliness trends over time, so that patexith common causes can be identified

and prevented. Investigations are not intendgadaoe blame.
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Accidents and “near-miss” incidents will be invgsatied by (Name/Title The
reports will be reviewed by (Name/Safety Committeehin (Days/Houryof an
accident/incident.

HAZARD PREVENTION AND CONTROL

Our management will develop systems to preventcanttol hazards. These include; the
establishment of controls through engineering, wavdctice, personal protective equipment,
and/or administrative actions; systems to trackahézorrection; preventive maintenance

systems; emergency preparation; and medical pragram

Our written system will be implemented to assurards, housekeeping, and personal

protective equipment are provided and being used.

A written plan of action for the correction of hads found in the work place will be
implemented by (Name/TitJe Actions will be communicated to all employees.

A machine-specific maintenance schedule will baldshed by (Name/Tit)e
Maintenance logs will be kept to document work perfed and repairs scheduled or ordered.

Receipts will be kept for the purchase of safetyiaks or other safety and health products.
Required written programs such as; lockout/tag@spiratory protection, right to know,
confined space, blood borne infectious diseaségsass, benzene, lead, hearing conservation,

and fork lift permits will be developed.

Copies of applicable OSHA standards will be locate¢lLocation for employee review.
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Our supervisors will correct and reinforce safe hadlthful work practices as part of
their daily routine. Our written disciplinary predure will assist in fair and consistent

enforcement, and will include remedies and follgpv-u

Through a team effort all employees at (Name calBisgghmenf will make “safety

checks” a part of routine work practices.

SAFETY AND HEALTH TRAINING

Our goal of safety and health training is to prevedmechanism for our employees to
understand safety and health hazards, and howotegbthemselves and others. Safety and
health training programs include determining tlaning needs, involving our employees in the

program design and implementing the training.

Our training should be designed for the type ofknamd potential hazards employees

may be exposed to. Listed below by groups arethgloyees that need training:

* Supervisors

* Maintenance

* Hourly/Line Workers

* Set up Operators

* Machine Operators

» Office Workers

» Other (Contractors, temporary, etc.)

All of our employees at (Name of Establishmenill be thoroughly trained to perform

their jobs safely and productively. Our employeening will be documented and reviewed as

necessary to ensure consistent safe and healtbful prvactices.
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1. TRAINING SHOULD BE CONDUCTED

For new and current employees.

When required by a specific standard, equipmentracedure.

When new methods are developed or changed.

When an employee’s responsibilities or designatedduties change.
When a pattern of unsafe or unhealthy behaviorslaserved.

When new hazards are identified.

When new controls are implemented.

When personal protective equipment is provided.

When an employee shows a deficiency in knowledgeaimpany rule and
procedure.

TIOMmMOOW2

2. TRAINING RECORDS

A. All training records are kept in the safety anditieaining files in (Locatioh
The records will be maintained by (Name/T)itl& raining documents will
include; who was trained, training subject, contantl date.

B. Our training schedules will follow, at a minimurhgttraining requirements of the
MIOSHA standards.

C. Our training shall consist of a combination of lget discussion, interactive
computer learning, videotape, written materialacpcal training and testing.

3. NEW EMPLOYEE TRAINING

A. Our new employee training program will be providedall new employees and
will
be specific for the duties performed. New emplayaming will be conducted
before the employee operates equipment or macharezyposed to hazards.
Training will be conducted by (Name/Tifle

B. Examples of training to be conducted:

* Hazard Communication Program * Respiratoryt®ectoon Program
* Confined Space Entry * Hearing ConservatisogPam
* Lockout/Tagout * Ergonomics

* Personal Protective Equipment *HAZWOPER

* Powered Industrial Trucks * Asbestos
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* First Aid/CPR

* Bloodborne Infectious Diseases

4. SAFETY LITERATURE-BULLETIN BOARD

At (Name of Establishmepta portion of our bulletin board is reserveddafety

and health documents, memos, safety and health @@aminutes.
5. SAFETY AND HEALTH WORK OBSERVATIONS

Safety and health work observations will be perfed periodically by supervisors.

Safety and health work observations ensure; Enaployee has the knowledge
to perform the work as trained, and 2) is actupdyforming their work task as trained.
Specific observations or audits are especiallycatdifor lockout/tagout, confined space,
or where the risk of exposure is high. Resulislva documented and follow-up

training will be provided as needed.
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Safety Policy

Table of Contents

l. Objective

Il. Policy

1. Applicability

V. Implementation
V. Administration

VI. Reporting Injuries
VII.  Notifications

VIIl. Basic Safety Rules
IX. Enforcement of Safety Policy
X. Attachments
G. Job Safety Checklist
H. Safety Equipment Checklist
|. Safety Meeting Report
J. Employee Acknowledgment

Safety Policy
(Company Name)

OBJECTIVE

The Safety Policy of Company Name is designed to comply with the

Standards of the Occupational Safety and HealthiAidtmation, and to endeavor to maintain a
safe and injuryl/iliness free workplace. A copyled OSHA Safety and Health Standards 1926
and 1910 are available for all employeese and reference. These Standards shall balaleail

in the home office at all times and will be sentfte jobsite on request.

Compliance with the following Safety Policy and itdims contained therein is
mandatory for all employees of the company. Theairzation and responsibility for
enforcement has been given primarily to thiResponsible Person. The_ Other Responsible
Person(s) share in this responsibility as well.
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Il. POLICY

It is company policy that accident prevention h@iene concern of all employees. This
includes the safety and well being of our employsabcontractors, and customers, as well as
the prevention of wasteful, inefficient operatioasd damage to property and equipment.

lIl. APPLICABILITY

This Safety Policy applies to all employees of Company Name , regardless

of position within the company. The Safety Rulestained herein apply to all subcontractors

and anyone who is on a company project site.

Every employee is expected to comply with the SafRetlicy, as well as OSHA Health
and Safety Standards.

IV. IMPLEMENTATION

This Safety Policy supports six fundamental medmsaximum employee involvement:

Management commitment to safety.
Weekly tool box safety meetings at all jobsites.
Effective job safety training for all categorigsemployees.
Job hazard analysis provided to all employees.
Audio and/or visual safety presentations givigolasites by Responsible Person.

nmo o w >

Various incentive awards for exemplary safetygrenance.

The Responsible Persons will meet at least once a month to evaluate aharof

safety and make recommendations to the companidpres
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V. ADMINISTRATION

The Safety Policy will be carried out accordinggtodelines established and published in
this and other related procedures. Specific icsitvas and assistance will be provided by

Responsible Person as requested. Each supervisor will be responfblemeeting all of the

requirements of the Safety Policy, and for maintagran effective accident prevention effort
within his or her area of responsibility. Eacheypsor must also ensure that all accidents are
thoroughly investigated and reported tResponsible Person(s) on the same day of the

occurrence.

VI. REPORTING OF INJURIES

All employees will be held accountable for fillimgit aANotice of Injury Form"
immediately after an injury occurs, even if medicabtment is not required. (Notice must be
made at or near the time of the injury and on #raesday of the injury.) Employees must report
the injury to their supervisor/leadman/foreman/sugiendent/project manager, etc. A casual

mentioning of the injury will not be sufficient. niployees must let their supervisor know:

How they think they hurt themselves.
What they were doing at the time.
Who they were working with at the time.

When and where it happened.

moow?>

Other pertinent information that will aid in threvestigation of the incident.
Failure to report an injury immediately (meaningpahear the time of the injury and on

the same day of the injury) is a violation of thefey Policy, and they may result in immediate

termination, in accordance with company policy.
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VII. NOTIFICATIONS

A. In Case of Serious Injury or Death

After the injured has been taken to the hospita |€éadman/foreman/supervisor

shall notify the main office and Responsible Person(s) as soon as possible. Statements

from witnesses shall be taken. Statements are gigmed by witnesses and should include
the time and date. Photographs of the area whermtident occurred and any other

relevant items are to be takenResponsible Person will assist in the investigation. The

completed accident report form will sent to the mafifice.

B. In Case of Inspection by OSHA Inspector

The leadman/foreman/supervisor must notifgesponsible Person(s) that an

OSHA Inspector is on the jobsite. It is the respbitity of all employees to make the
inspectors visit on the jobsite as pleasant and timely asibée.

VIIl. BASIC SAFETY RULES

A. Compliance with applicable federal, state, cgunity, client, and company safety

rules and regulations is a condition of employment.

B. Allinjuries, regardless of how minor, must leported to your supervisor and the
Safety Office immediately. An employee who faddfitl out a "Notice Of Injury
Form" and send it to the Safety Office can be idsaisafety violation notice and may
be subject to termination, in accordance with camygaolicy. In the event of an
accident involving personal injury or damage topamy, all persons involved in any

way will be required to submit to drug testing.

C. Hard hats will be worn by all employees on thgjgxt site at all times. The bill of
the hard hat will be worn in front at all timeslt&ations or modifications of the hat
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or liner is prohibited. Crane operators, whearirenclosed cab, have the option of

not wearing a hard hat due to the possible obsbructf view.

Safety glasses will be worn as the minimum-reggieye protection at all times.
Additional eye and face protection such as monagytgsgand face shields are
required for such operations as grinding, jack hanmg, utilizing compressed air or
handling chemicals, acids and caustics. Burnirgglgs for cutting, burning or
brazing and welding hoods for welding, etc., acpnesd.

Fall Protection Requirements

1. Full body harnesses and lanyards shall be worrseadred any time there is a
fall hazard of more than six (6) feet.

2. Lifelines shall be erected to provide fall proteatiwhere work is required in
areas where permanent protection is not in pladerizontal lifelines shall be a
minimum of2-inch diameter wire rope. Vertical lifelines shiadl 3/4 inch manila
rope or equivalent and shall be used in conjunatith an approved rope grab.

3. Structural steel erectors are required to "hookwigti full body harness and
lanyard.

4. Employees using lanyards to access the work otippghemselves on a wall or
column, etc., must use an additional safety lanfardall protection.

5. Manlifts must be used properly. As soon as an eyad enters an articulating
boom lift and before the lift is started, the enygle must put on the harness and
attach the lanyard to the lift. Employees arerequired to wear harnesses on
scissor lifts.

Clothing must provide adequate protection tobibay. Shirts must have at least a tee
sleeve. Shirts with sleeves and long pants willvben at all times. No shorts are to
be worn on projects. All employees, except wedagard burners, must tuck shirt tails
inside trousers. Burners and welders will not eeptted to wear polyester or nylon
clothing. Sturdy work boots with rigid, slip reiat soles are required. No clogs,
tennis shoes or loafers are permitted. Steeltemas shoes with the ANSI label are

the only alternative to the leather work boot.

All personnel will be required to attend safetgetings as stipulated by project

requirements in order to meet OSHA Safety Standards
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Firearms, alcoholic beverages or illegal drugsret allowed on company property
or in company vehicles at any time. When drugpagescribed by a physician, the
Responsible Person must be informed. The use or possession ofalldgugs or

alcoholic beverages on the jobsite will resultnmiediate termination.

Housekeeping shall be an integral part of eyeloy Supervisors\foremen\leadmen
and employees are responsible for keeping theik agas clean and hazard-free.

Clean up is required when a job is finished atethe of the day.

Burning and cutting equipment shall be checkaly thefore being used. Flash back
arresters shall be installed at the regulatorsath bxygen and LP bottles. All gas
shall be shut off and hoses disconnected fromds#hd manifolds at the end of the
work day. Caps shall be replaced on bottles wizeggs are removed. When gauges
are removed and caps replaced, the oxygen and ttledoshall be separated into
storage areas no less than 20 feet apart wKaFire or Smoking" sign posted and

a fire extinguisher readily available. Makeshiéd repairs will not be allowed.

Drinking water containers are to be used fonking water and ice only. Tampering
with or placing items such as drinks in the watasler will result immediate
termination. The "common drinking cup” is not atkd. Only disposable cups will

be used.

All tools whether company or personal, mustmgaod working condition.
Defective tools will not be used. Examples of défe tools include chisels with
mushroomed heads, hammers with loose or split Banguards missing on saws or

grinders, etc.

All extension cords, drop cords, and electricals shall be checked, properly

grounded with ground fault interrupters (&B), and color-coded by a designated

competent person each month. This shall be padneohssured grounding program.
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Cords and equipment that do not meet requireméalslse immediately tagged and

removed from service until repairs have been made.

AHorseplay" on the jobsite is strictly prohibiteBunning on the jobsite is allowed

only in extreme emergencies.

Glass containers or bottles of any kind arepeomitted on jobsites or in company
vehicles.

The jobsite speed limit is 10 MPH. No emploigegermitted to ride in the bed of a
truck standing up or sit on the outside edgestaiek. Employees must be sitting
down inside the truck or truck bed when the vehigl® motion. Riding as a
passenger on equipment is prohibited unless thipmgut has the safe capacity for

transporting personnel.

Adequate precautions must be taken to protept@mes and equipment from hot
work such as welding or burning. Fire extinguighaguipment shall be no further
than 50 feet away from all hot work. Used fireilegtiishers must be returned to

(Responsible person) to be recharged immediately. Use of welding tdired

required in high traffic areas.

All scaffolding and work platforms must be buaitd maintained in accordance with
OSHA specifications. All ladders must be in sadadition without broken rungs or
split side rails. Damaged ladders shall be remdrad service. Ladders shall be
secured at the top and bottom and extend threfe¢Bpast the working surface.
Metal ladders around electrical work are prohihitédstep ladder shall never be
used as an extension ladder. A step ladder mlgberused when fully opened with
braces locked.

Crowfoot connections on air hoses shall be wiogatevent accidental disconnection.
Compressed air shall not be used to dust off hdads,or clothing.
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Report all unsafe conditions and near accidentsResponsible Person so

corrective action can be taken.

All floor openings or excavations shall be beaded on all sides to ensure employees
are aware of the hazards. Floor holes shall berealy with the covers secured and

clearly marked.

Warning signs, barricades, and tags will be usddllest extent and shall be obeyed.

Scaffold Tag System

1. Green tags are to be placed on 100 percent etengdaffolds with all braces,
locks and hand, mid, and toe rails in place befise

2. Yellow tags indicate incomplete scaffolds. dagold is missing a hand, mid, or
toe board, it must have a yellow tag and emplopeeis must be tied off at all
times.

3. Red tags indicate scaffolds that are in thegs®©f either being erected or
disassembled. These scaffolds are not to be usad/dime.

4.  Scaffold tags should be placed in a highly Weslbcation on the scaffolds for
all employees to see.

All OSHA Safety Standards will be followed falj processes requiring respiratory
protection. SEE RESPIRATORY PROTECTION PROGRAM.

All OSHA Safety Standards will be followed dugi excavationSEE
EXCAVATION PROGRAM

All OSHA Safety Standards concerning confinedcgpentry will be followed SEE
CONFINED SPACE PROGRAM.
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AA. All OSHA Safety Standards concerning lockowgfat of energized equipment will
be followed. SEE LOCKOUT/TAGOUT PROGRAM

BB. All OSHA Safety Standards will be followed flmb processes requiring fall
protection. SEE FALL PROTECTION PROGRAM.

IX. ENFORCEMENT OF SAFETY POLICY

Safety violation notice(s) shall be issued to ampkyee, subcontractor, or anyone on

the jobsite violating the safety rules or regulasidoy__Responsible Person.

Any violation of safety rules can resultsnspension or immediate termination.

B. Any employee receiving three (3) written geneialations within a six (6) month
period shall be terminated.

C. Issuance of a safety violation notice for faltw use fall protection or for failure to
report a job injury (at the time of the injury) magsult in immediate termination, in

accordance with company policy.

It is understood that Company Name IS not restricting itself to the above

rules and regulations. Additional rules and regoes as dictated by the job will be issued and
posted as needed.
ATTACHMENT A

JOB SAFETY CHECKLIST

The following Job Safety Checklist has been conéermrd edited from the Occupational
Safety and Health Act, Part 1926, Construction tyadad Health Regulations.
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A. Safety Rules

requirements

checked by

OSHA

or

Hard hats and safety glasses worn.
Shirts with sleeves worn.
Work shoes worn.
Subcontractors' personnel hold safetyingseas indicated by project
in accordancé WISHA Safety Standards.

Work areas safe and clean.
Safety mono-goggles/face shields wormwlreumstances warrant.
Electrical cords and equipment propaxdyigded with GFI's in place and

a competent person.
No use of alcoholic beverages or coetidlibstances.
Subcontractors provide fall protectiartti@eir employees in accordance with
Safety Standards.
All scaffolds built to specificationsestablished by OSHA.
Excavation/trenches sloped or shoredtablished by OSHA.
Drug testing of employees involved inda(s) resulting in personal injury

property damage.

B. Recordkeeping

month of

forwarded

OSHA poster "Safety and Health Proteaiiothe Job" posted.

OSHA " 200 Log or Occupational Injuriad #lnesses” posted during the
February only.

Hard hat sign posted in a conspicuousenan

Weekly safety meeting sign-in logs mauethin a folder with a copy

to the main offiweekly.

C. Housekeeping and Sanitation

General neatness.
Regular disposal of trash.
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Passageways, driveways, and walkways clea
Adequate lighting.

Oil and grease removed.

Waste containers provided and used.
Adequate supply of drinking water.

Sanitary facilities adequate and clean.

Adequate ventilation.
D. First Aid

First aid stations with supplies and@gent. The expiration dates of
supplies checked montHixpired supplies discarded.
Trained first aid personnel.

Injuries promptly and properly reported.
E. Personal Protective Equipment

Hard hats.

Hearing protection.

Eye and face protection.
Respiratory protection.

Fall protection.

F.  Fire Protection
Fire extinguishers charged and identified
No Smokir@signs posted.

Flammable and combustible material séoaaga.

Fuel containers labeled.
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G. Hand and Power Tools

Tools inspected.
Power tools properly guarded.

Safety guards in place.
H. Welding & Cutting
Compressed gas cylinders secured ircaigpisition.

Hoses inspected.

Cylinders, caps, valves, couplings, edgtd, and hoses free of oil and

grease.
Caps on cylinders in storage in place.
Flash back arresters in place.
Welding screens in place.
Fuel and oxygen cylinders separatedmage.
Electrical

All portable tools and cords properlyugiaied [Ground Fault Interrupters
properly installed].

Daily visual inspection of caps, endsards for dedrmed or missing pins,
insulation damage and internal damage.

Tests of cords, tools and equipmentdotiguity and correct attachment of
the equipment groundiegnector (GFI) to the proper terminal made every
month and:

1.  Prior to first use.
2.  Prior to return to service after repairs.
3. Priorto return to service after incident thety have caused damage to
cord or equipment.
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removed

J. Ladders

K. Scaffolding

intended

foundations.

Cords and equipment not meeting requiteniemediately tagged and

from service urgpairs have been made.

Inspected at regular intervals.

No broken or missing rungs or steps.

No broken or split side rail.

Extend at least 36 inches above landidda secured.

Side rails of 2 x 4 up to 16 feet, or@over 16 feet.

Inspected at regular intervals.

Footings are a sound ridge and capalol@nfing maximum intended load.

Tied into building vertically and horitalty at 14 foot intervals.

Properly cross-braced.

Proper guardrails and toe boards.

Scaffold planks capable of supportirigast four (4) times the maximum
load.

No unstable objects such as concret&dylboxes, etc., used as scaffold

Use of OSHA Scaffold Tagging Program.

L. Guardrails, Handrails and Covers

employees or

guarded on all

Guardrails, handrails and covers installeerever there is danger of
materials fallthgpugh floors, roots or wall openings and shell b
exposed sides
Posts at least 2 x 4 stock and spacatbr®than eight (8) feet apart.
Top rail 42 inches above the floor antl % stock.
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Intermediate rail 21 inches above thar fmd of 1 x 4 stock.

Guardrail assemblies around floor opengagiipped with toe boards. Toe

boards at least four (4) incabeve the floor level with no more than 1/4 inch
clearance above the floor lewdlen there are employees below or when conditions
dictate.

Hole covers permanently attached toldloe 6r structure and identified with
a hole cover sign stenciledwtite word "Danger”. Hole covers for holes two (2)
inches or greater in diametedenaf at least 3/4 inch plywood or heavier.

M. Material Hoists

Inspected at regular intervals.

Operating rules posted at operator®stati

"No Rider" signs prominently posted bstaitions.

All entrances properly protected.

All entrance bars and gates painteddigifponal contrasting stripes.
Experienced operators.

Current crane certification inspectiackst and papers on the rig.

N. Motor Vehicles

Lights, brakes, tires, horn, etc., insgzkat regular intervals.
No overloaded vehicles.

Trash trucks have covers.

No riding on the edge of pickup trucksbed

No riding on concrete trucks, loaderskbaes, etc.
Functioning back-up alarms on loadeasstdrs, backhoes, etc.
Fire extinguishers installed and reaaligilable.

Seat belts worn at all times.
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O. Material Storage and Handling

Material at least two (2) feet from edfjexcavation site.

Proper temperature and moisture levelsafe storage of materials to
prevent deteriorat@mmvolatile hazards within the storage area.

Inventory maintained and inspected fretiye

Proper protective gear worn when handlagmnicals.
P. Concrete, Concrete Forms and Shoring

Full body harnesses as positioning devareemployees tying rebar greater
than six (6) feet above adjaceonitking surface have

Automatic shut-off switches on trowel hiaes.

No riding on concrete buckets or flyiogfs.

All forms properly shored.

Single post shores braced horizontally.

Q. Use of Cranes and Derricks

Prohibition of the use of cranes or desrto hoist employees on a personal

platform except in the situatishere no safe alternative is possible.

ATTACHMENT B

SAFETY EQUIPMENT CHECKLIST

The following is a list of Safety Equipment thabstd be on the job, if required, or

available from the Responsible person __ at all times. Equipment should be checked at
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intervals in accordance with the applicable OSHAe8aStandards by the Superintendent to

ensure that all required equipment is present aggod condition.

Safety goggles, shields, and glasses.
Hearing protection.

Respirators.

Hard hats.

Fire extinguishers (properly charged).
First aid kit (check list inside kit).
Stretcher or stroke litter (tool room).
Welding masks and goggles.

Storage racks for compressed gases.
Guards on all power tools.

Trash barrels.

OSHA forms posted.

Company "Safety Policy" packet posted.
Company "Hazardous Communication Progpaoket posted.

Emergency vehicle (vehicle designatedxy injured to hospital).

ATTACHMENT C

SAFETY MEETING REPORT

A safety meeting report is signed to indicate atterte. The form has room for
employees to sign after attending their weeklytyateeeting. This form shall be filled out for
each jobsite safety meeting that is held. Aftenptetion of the form, make a copy to maintain

at each jobsite and return the signed original dopthe main office.

Safety Meeting Date:
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Topic:

Safety Meeting Conducted
By:

Employee Name Employee Job Title

(printed) Signature

ATTACHMENT D
EMPLOYEE ACKNOWLEDGMENT

| state that | have attended the safety orientadiod have read and received a copy of

the Company Name safety rules and regulations.

| further state that | understand these rules akd@vledge that compliance with the
safety rules and regulations is a condition of emplent. If | violate the safety rules or fail to
report an injury to my supervisor immediately, denstand that | am subject to termination, in

accordance with company policy.

EMPLOYEE SIGNATURE
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DATE

Responsible Person SIGNATURE

DATE
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Appendix D - HAZWOPER Training Information

OSHA HAZWOPER frequently asked questions

http://www.osha.gov/html/fag-hazwoper.html

OSHA training institute education centers
http://www.osha.gov/fso/ote/training/edcenters/mdénl
HAZWOPER training
http://www.osha-safety-training.net/HAZ/HAZWOPERiit
KSU HAZWOPER training — DCE-
http://www.dce.k-state.edu/conf/hazwoper/registraghtmi
Compliance Solutions-HAZWOPER Training

https://www.csregs.com/acprod/stores/2/product2@astomer|D=422029&ACBSessio
nID=gA5|EMnpxrCmZWNDVgPe&SID=1&Product ID=1
-State/ location specific

http://www.csregs.com/location.html
Trainex- HAZWOPER Training
http://www.trainex.org/hazwoper.cfm
HAZWOPER textbook purchase

http://www.scm-safety.com/about/contact.html
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Appendix E - Training Case Studies

EMERGENCY RESPONSE ISSUES: WHAT WENT WRONG IN
GRANITEVILLE

Stephen Brittle, Emergency Planning for Chemicall§2007. What Went Wrong in

Graniteville. Available at http://www.chemicaldparg/aboutauthor.html.

Everyone appreciates what emergency respondelsitithere is also a time for review
and analysis to prevent the reoccurrence of erooran opportunity to improve response.
Graniteville January 5 — 12, 2005.

Emergency responders from the local volunteerd@partment responded to the train
crash and subsequent chlorine release withoutdinshing personal protective gear. This
severely hampered and compromised their respoosee $/ound up with blisters on their lungs.
This volunteer fire department had HAZMAT trainiagd equipment due to the proximity of the
Savannah River Nuclear Site. One would think thatdcenario of a train derailment involving
hazardous materials such as chlorine would have pae of their training, as well as something
the Aiken County LEPC would have contemplated amgbg@red for in preparing and updating its
EPCRA Section 303 emergency plan. Neither law eefoent personnel nor emergency
responders seemed trained/drilled/prepared forsttésario.

Civilians were mostly on their own when it camest@cuating. There were true accounts
of heroism and good Samaritans. Workers at the AalenMills plant worked together to make
sure they got away. Some trying to flee had difficatarting their cars and trucks as the
chlorine worked with the humidity in the air on ijons. Cell phones also did not always work
for the same reason.

The community had a rare resource, an emergengghiehe ring-down system, but it
was not activated for hours after the incidentnttedd people to shelter-in-place at first, when it
should have told many to evacuate. Later, it wasl tis tell people to evacuate.

The railroad did not make the call to the NatidResponse Center required by CERCLA
103 until over an hour and fifteen minutes after tblease of chlorine. [According to the NRC

report, the incident occurred on 06-JAN-05 at 02ct@l time. *Report taken by: MST3
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CREWS at 03:58 on 06-JAN-05] It is unknown whaeetfthis had on the actual response, or if
the delay exacerbated the emergency response issii¢se system set up by federal law was
not properly utilized. CERCLA requires an immedipt®ne call. Under the EPA penalty policy,
penalties begin after a 15-minute delay, and theimmam penalty is assessed after one hour. The
notifications from the NRC to the various state &tkral emergency response agencies came
after at least a fifteen-minute delay.

EPA set up a chlorine monitor at the crash siterexed out at 1.5 ppm. Although the
incident response lasted for several days, a bewaitor that would show actual levels of
chlorine in the ambient air was not used. It wdwdde served the immediate community of
Graniteville, as well as the nearby community aodnty seat of Aiken, to have had the
information and technical data about maximum cotreéions of chlorine at the site and a
variety of off-site locations. Again, one wonderByihe local volunteer fire department did not
have this type of monitor, as an incident such lasal train derailment involving chlorine or
other HAZMAT would be a foreseeable contingency.

The ALOHA modeling program distributed by EPA (fege by responders and
emergency planners in modeling chemical spillsirse® have not worked very well in
modeling this particular chlorine spill. The offitiaccount available in the press was that only
one railcar was breached and leaking, but accotdirgn ALOHA model, it would have been
expected to empty rather quickly, certainly withiours. The report later was that much of the
chlorine in the breached railcar did not leak itite atmosphere, and eventually was neutralized
and off-loaded. There was some confusion aboutiawy of the rail cars of chlorine were
breached. Utilizing this ALOHA modeling, respondeaild have made an educated guess about
just how far away adverse effects of the chloringhthave been felt, as well as the infiltration
of dwellings.

The head of the local volunteer fire department@esignated incident commander was
also an employee of the railroad. It is uncleartiwbethis had an effect on the release of
information to the press and the public about tlegdient. | certainly got the impression that the
Norfolk Southern Railroad was in control of the coand center and the flow of information.

All press statements and information seemed taabefdly controlled to minimize

embarrassment to the company. Questioning woultlibeff whenever the press asked hard

guestions of the rail company, at least when | prasent. | was able to find out the cause of the
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incident almost immediately upon arrival at Breé#il} (adjacent to Graniteville) on the

morning of the 6th of January. | learned that @iearew that parked a locomotive and two cars
on the side rail by the Avondale Mills facility hadt switched the diversion switch back and

had gone home hours before the oncoming train tivéglchlorine railcars arrived. The NTSB
announced some of the information a few days lates,much later announced that the crew had
not made the switch back.

As | wandered the incident command center areddlgeafter the crash, | noticed a very
distressed young black woman who seemed to beagrwy the various officials and staff
present at the area. | asked her and found ouslhigatvas trying to locate information about her
father, Willie Tyler, and that she had not beeredblget any kind of answer from hospitals or
anyone. | convinced a sheriff's deputy to assist ied she was referred to a Red Cross center
some miles away. Later, Willie Tyler was found daeathe Avondale Mills plant. He was the
ninth victim. It seems wrong that he was knownéafissing and yet no one or official had
contacted his family. It also seems wrong thatched not find out this vital information easily.

The area of evacuation was likely not sufficiergpbke with a woman who lived about
2.5 miles downwind from the rail crash site who Inatlever been evacuated by emergency
responders. She had heard the crash but thoughsithunder. She awoke the morning of the
crash feeling weak, and noticed what she descabéed strange fog” outside. She learned about
the disaster on television. When her husband cameHater that day, they left their home and
went further away to some relatives, but the chimfumes came there also, so they went back
home. Considering that the potential off-site copsace of a catastrophic release of chlorine
from a rail car can be up to 14 miles away, acemydo EPA, it appears that the emergency
response and evacuation should have looked furiteethe area outside the IDLH (10ppm for
Chlorine), and should have conducted air monitopaegodically throughout the areas
downwind. This appears to be a common problem gbau to the mindset of the emergency
response community using ALOHA. The area of IDLRhiflediate Danger to Life and Health)
gets much attention, but the levels of chlorinehmambient air outside an IDLH can still be at
harmful levels, certainly with chronic exposure eButhe OSHA standard for workplace
exposure is 0.5 ppm, TWA. People outside the daseghIDLH should have been warned to

avoid exposure and what symptoms might indicataduerse effect.
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Some of the medical community, despite thediaéster, seems to have ignored the
obvious. This aforementioned woman did not go temergency room until Sunday the 9th of
January, four days after the incident, becauselgheot get any better. There was no
notification to her and others about potential tieaffects to watch out for. The hospital,
unfortunately, diagnosed her with pneumonia anceiyayave her antibiotics, which did not help
at all. She saw her primary care physician on Tagstthe 11th of January, who realized her
chlorine exposure, and prescribed something to thesaflammation of her lungs and allow her
to breathe easier.

It is always helpful when the responsible patgps up to the plate to assist in relieving
the problems caused by a chemical accident. Howaltbough Norfolk Southern Railroad set
up a relief center to give people checks to covetetrand food expenses, but people had to wait
hours to process paperwork and get these cheaksultl have been better if this had been
expedited with more staffing and resources, amwiild have also looked better for the railroad
company if it had not put releases for people ¢go sin these checks. (A court action soon ruled
that these releases were invalid.)

It is unbelievable and appalling that the FedErakrgency Management Agency
rejected Gov. Mark Sanford's request for federséstier relief in the wake of the Jan. 6 train
accident and chlorine gas spill that killed nine é&amporarily displaced thousands in
Graniteville. A Feb. 9 letter from FEMA Under Selery Michael Brown told Sanford the
agency didn't think the Graniteville derailment am@mical spill warranted an emergency
declaration.

The hazardous materials contents of the railcax®ling through Graniteville or
anywhere need not be a mystery. OREIS™ is a sddtteanl that provides emergency
responders, emergency planners, on-scene fireepatid EMS responders with vital
information for dealing with rescue, response amahter-terrorism operations on or around
railroads and highways, including those involviregzardous materials. The software provides
responders with real-time information about thenstoal contents of railcars and trucks that
have been involved in an incident, schematics &sspnger railroads and a host of other life and
timesaving features for emergency responders. ®heept was born in 1995 in Houston, Texas
and sprang from a Federal Railroad AdministratlelRA) initiative to provide hazardous
materials information to emergency responders.
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Case study: Flame arresters and exploding gasolir@®ntainers

Hasselbring, L.CCase study: Flame arresters and exploding gasaomainers.Journal of
Hazardous Materials Volume 130, Issues 1-2, 17 Mag96, Pages 64-68.

Papers Presented at the 2004 Annual Symposiuhedflary Kay O'Connor Process Safety
Center. Stress Engineering Services Inc., 1380QfdfieEast Drive, Houston, TX 77041, USA.

Abstract

This paper describes the case study of a portddtigpgasoline container explosion and fire.
While working at home on a science project to aeiee the burn rates of different types of
wood fuel, a 14-year-old boy was severely burneer difames traveled back up into the portable
gasoline container and exploded. A witness hearexiplosion and reports that the flames went
perhaps 10 ft in the air. It is shown by experinaéioh that a flame arrester installed in the pour
opening of the portable gasoline container woulkkharevented an explosion inside the gasoline
container.

Three Case Studies for the Risk Management Framewkr

Prepared by:

9300 Lee Highway

Fairfax, Virginia

Submitted to:

U.S. Department of Transportation

Research and Special Programs Administration
Washington, D.C.

Delivery Order No. DTRS56-99-D-70123
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Available at http://hazmat.dot.gov/riskmgmt/rmsiskr case studies.pdf.

Mercury in Schools; case studies

Available athttp://www.epa.gov/mercury/casestudies.htm

Case Studies Table of Contents:
* Burlington, Massachusetts Public School System
» Ballou High School, Washington, DC
* Hancock High School, Kiln, Mississippi
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 Pau-Wa-Lu Middle School, Gardnerville, Nevada
» Saylor Avenue, Las Vegas, Nevada

» Bay Path Regional Vocational Technical High Sch@dlarlton, Massachusetts

Burlington, Massachusetts Public School System Cé&sedy :

Tips, suggestions, and resources for investigatiramd resolving environmental, health and safety

issues in schools

In 1992, the Burlington, Massachusetts Board ofltHezonducted a general review of
environmental, health and safety issues assocratbgublic schools in Burlington. The case
study describes common sources of mercury thaBdiaed found present in local schools, and
describes actions the Board took to reduce acatlerposures to mercury and to promote
proper disposal of mercury-containing materials.

Ballou High School, Washington DC

On October 2, 2003, the Washington, D.C.'s Firedbepent Hazmat Unit responded to an
emergency call unlike any call Ballou High Schoatifever had to make. What the D.C.'s
Hazmat unit found that afternoon proved to be #grming of a long, exhausting search for,
and clean up of, an elemental mercury spill. A studhad obtained 250 milliliters of liquid
elemental mercury from a science laboratory andsaédi some of it to other students. Students
had to be dismissed. By the time the D.C. Hazmatiand the D.C. public health officials
arrived, it was too late to contain all the spillarying amounts of mercury were found in the
classrooms, gymnasium, and cafeteria. EPA respooygledtablishing a mobile command post,
measuring mercury air concentrations and notingatisontamination of the science laboratory,
cafeteria, gym and administration areas.

Contamination did not stop at the school. Studenknhowingly carried mercury on
contaminated shoes and clothing through the streets city and school buses, and into their
homes. Eleven homes and one common area were folredcontaminated and about 16
families were displaced for a month. EPA assistéd screening of residences.

As a result of the spill, Ballou High School wass#d for 35 days and over 200 homes were
tested for mercury contamination. Total cleanugsog&re about $1,500,000.
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Hancock High School, Kiln, Mississippi

On September 10, 2003 at the request of the MippidSepartment of Environmental Quality
(MDEQ) an emergency response removal commencéde dlancock High School, Hancock
Co. Votech facility, and the Charles B. Murphy Emtary School located in Kiln, Mississippi.
The response was conducted by the MDEQ, EPA, amdtCauard.

Mercury air concentrations were measured and faord above EPA levels. Contaminated
areas were cleaned up using a spill control prodndta mercury vacuum system. Three school
buses were contaminated with mercury. The seatfl@mihg were removed. After a thorough
cleaning of the buses, all seats were wiped dowirttaa flooring disposed. Children's clothing
was tested and some disposed. Private residencesuareened and none were found to exceed
EPA's action level. Mercury contaminated debris wassported as hazardous waste for
disposal. Total cleanup costs were $200,000.

Pau-Wa-Lu Middle School, Gardnerville, Nevada

Residents in northern Nevada found out first hamd Hdangerous mercury can be when dozens
of middle school children in Gardnerville were egpd to mercury and the vapors it gives off.
On January 6, 2003 at the request of the Nevadarieent of Environmental Protection
(NDEP), an emergency response removal commendbd &au-Wa-Lu Middle School,
Gardnerville, Nevada, Douglas Co. The responsecaaducted by the NDEP, EPA Region 9,
and OSHA.

A student had brought a vial of liquid elementarooey to school that morning that had been
obtained from his grandfather's garage. The stuslearied the mercury with children on the bus
and in the Boy's Locker Room. Liquid mercury wasiblie on the gym floor and in several
classrooms. School staff determined that 61 stsdsad come in contact with mercury. School
officials implemented emergency procedures in dewiStandard Operating Procedure (SOP)
that also included provisions for mercury, notifibé fire department, and began to evacuate the
school. The HVAC was shut down and the 61 studégetsntaminated. Mercury air
concentrations were measured and found to be d@bB®elevels. Mercury was also found on the
bus.

Contaminated areas were cleaned up using a spiitatgroduct (MercX) and by removing
contaminated carpet. Once these activities wergtaisd the temperature was raised in the
school overnight. All clothing and personal effefttsn the 61 children were bagged and
checked for mercury vapor. All of these bags werayzed and found to have 10,000 parts per
trillion (ppt) or greater of mercury vapor. The ttlmg and personal items were laid in the gym
with ventilation and later laid in the sun and aléml to air out. The bags were reanalyzed and
60% were found to have 10,000 ppt or greater mgneapor. Clothing eventually exhibiting
vapor concentrations less than 300 ppt was retufRechaining contaminated clothing was
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disposed as hazardous waste. After removing cargketising spill control product, remaining
localized areas that exhibited mercury concentnatgreater than 3,000 ppt were treated
overnight with propane heaters. Clothing in lockarthe Boy's Locker Room and the locker
room drain were found to exhibit greater mercurgoraconcentrations. It was recommended to
school officials that the locker room remain closedil additional cleanup efforts could be
completed. The school was closed for at least 4 dag cleanup costs will exceed $100,000.

More information regarding the cleanup and newslag is available at the following website:
http://www.epaosc.net/pauwalu.

Saylor Avenue, Las Vegas, Clark County, Nevada

Severe poisoning from long-term exposure to mergapor sent a Las Vegas 17-year-old youth
to a hospital's intensive care unit for a week, tiedexposure may cause lifelong effects. The
17-year-old played with elemental mercury at adesce over a 2-3 month period. A large
volume of mercury was distributed throughout thadey backyard and pool area. The 17-year-
old's grandmother had swept mercury out the back dod had vacuumed up some mercury in
an attempt to cleanup the house. Please be avarméncury should never be vacuumed, except
by professionals with specialized equipment, &sntuch more easily vaporized through
vacuuming and constitutes an even greater heakhtth

On January 10, 2004 the 17-year-old was rushduethaospital for emergency medical care. The
grandmother and mother were also taken to the tadspirefighters and emergency response
personnel responded to a 911 call and were notifiat] as much as 1 quart, was in the house.
The National Response Center was contacted arteRAg Clark County Health District, and the
Las Vegas Fire Department responded.
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Mercury air concentrations in the house were measand found to be above EPA levels. First
responders fire truck, a first aid kit, an oxygankt, a heart monitor bag, and a uniform were
found to be contaminated with mercury. At the htadpclothing from the family was obtained
and found to be contaminated with mercury. The &rd kit, oxygen tank and victim's clothing
were returned to the house for treatment. The fah@k been relocated by the American Red
Cross until the home could be decontaminated. @hely dog, Snowball was found to be
contaminated with mercury. Snowball was decontatathéhrough several baths and his hair
shaved to allow for the dog to be boarded. Thedjrenther's car was cleaned with a special
mercury vacuum. Personal effects, housing mateaiadsfurniture were bagged and mercury
concentrations detected. Material exceedinggl€ubic meter mercury vapor were disposed in a
lined roll-off bin. Disposed material volume was @fbic meters and included the dishwasher,
refrigerator, linoleum, kitchen center island,llpeting, bathrooms, and concrete from cutting
out sidewalk cracks that had filled with mercuripeThouse was stripped to bare concrete and
materials disposed. The bare concrete was tredatbapoxy to stop the continued release of
mercury vapor. The water from the pool was remacadi transported as wastewater for proper
disposal. Contaminated soils and the swimming pe@oe excavated and disposed. Mercury
contaminated debris was transported as hazardaate Ve disposal. Total cleanup costs are in
excess of $131,827.03. This does not include tseafaenovating the house. To determine if
mercury had been transported to schools, interviggre conducted with school officials.
Further, the 17-year-old's high school classroors mgpected and no mercury was detected.
Emergency responders from Region 9 have indic&i@ohtost mercury contamination spills in
schools are the result of children bringing merdorgchool.

More information regarding the Saylor Avenue meycapill is available at the Pau-Wa-Lu
Middle School Mercury Response Web site. EPA Re§isrMercury Exposures in Nevada site
provides more detailed information on the SayloeAwe incident and the Pau-Wa-Lu Middle
School mercury spill, as well as additional infaldimks related to mercury.
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Bay Path Regional Vocational Technical High Schod&harlton, Massachusetts

In 2001 and 2002, the Northeast Waste Managemdiaidls' Association (NEWMOA) and the
Massachusetts Department of Environmental Protesfimnsored a pilot project to support
schools interested in removing mercury from schnldings and in educating faculty, staff and
students about the hazards of mercury. Specificilly Commonwealth was interested in
assisting programs at schools willing to: educaidents, faculty and staff about the potential
hazards of mercury; identify and remove all merqungducts from the school and replace them
with non-mercury alternatives; and adopt a politpurchasing only non-mercury products
wherever possible. Bay Path Regional Vocationahmaal High School, located in Charlton,
Massachusetts, made the decision to protect tHthhedastudents, faculty and staff, the
environment, and the school's budget, by elimimgtine use of mercury in classroom instruction
and restricting the purchase of common productsdbrtain mercury.

More information regarding Bay Path's experiencavailable at the following Web site:
http://www.newmoa.org/Newmoa/htdocs/prevention/magytschools/BayPathCaseStudy.pdf

Determinants of response following the firework-diaster in Enschede.

Dijkema Marieke B A; Grievink Linda; Stellato RelwacK; Roorda Jan; van der Velden Peter G
Centre for Environmental Health Research (MGO) 1B} National Institute for Public Health
and the Environment (RIVM), PO Box 1, 3720 Bilthay®A, The Netherlands European
journal of epidemiology (2005), 20(10), 839-47. @l code: 8508062. ISSN:0393-2990.
Journal; Article; (JOURNAL ARTICLE) written in Engh. PubMed ID 16283474 AN

Abstract

Very few longitudinal health studies after disasteublished data on the determinants of loss to
follow up. However, these determinants provide ingot information for future disaster studies
to improve their response and reduce selection b@asthis purpose we analyzed the data of a
longitudinal health survey which was performed aghmsidents and emergency workers, at 3
weeks (n = 3662) and at 18 months (n = 2769) aftesjor firework disaster in The Netherlands
(Enschede, May 13, 2000). The response was lowengmmmigrants (54%) than among native
Dutch (81%). Severe damage to the house due tighster (OR: 1.8; 95% CI: 1.1-3.0) and
being involved as an emergency workers (OR: 2.% €3: 1.2-3.4) were associated with higher
response among native Dutch, while this was not#se among immigrants. Non-western
immigrants with health problems in the first stwdgre more likely to participate in the second
study (for example physical symptoms OR: 2.5: 95%41@Gl-4.4), while the native Dutch with
these symptoms were less likely to participate (QR; 95% CI: 0.5-0.9). In conclusion,
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disaster-related characteristics were associatddhagher response in native Dutch. Health
problems were associated with higher response amamgvestern immigrants and with lower
response among the native Dutch.

Hepatitis A virus in urban sewage from two Mediterranean countries.

Pinto R M; Alegre D; Dominguez A; EI-Senousy W Mariehez G; Villena C; Costafreda M I;
Aragones L; Bosch A Enteric Virus Laboratory, Depant of Microbiology, University of
Barcelona, Barcelona, Spain Epidemiology and imdect2007), 135(2), 270-3. Journal code:
8703737. ISSN:0950-2688. Journal; Article; (JOURNARTICLE); (RESEARCH SUPPORT,
NON-U.S. GOV'T) written in English. PubMed ID 16&87 AN 2007092121 MEDLINE
(Copyright (C) 2007 U.S. National Library of Mediei on SciFinder

Abstract

Molecular methods for the detection and typing epdtitis A virus (HAV) strains in sewage
were applied to determine its distribution in Caaral Barcelona. The study revealed the
occurrence of different patterns of hepatitis A@nctity in each city. The circulating strains
characterized, whether in Cairo or Barcelona, weretype IB. The effects of a child
vaccination programmed and the increase in the grant population on the overall hepatitis A
occurrence in Barcelona were evaluated. While veatimin contributed to a significant decrease
in the number of clinical cases, the huge recentigration flow has probably been responsible
for the re-emergence of the disease in the lastofestudy, in the form of small outbreaks
among the non-vaccinated population.

Emergency response of toxic chemicals in Taiwan: ¢hsystem and case

studies.

Chen, Jeng-Renn; Hung, C. H.; Fan, K. S.; Ho, TQBen, F. L.; Homg, J. J.; Ho, S. C.; Chen,
W. D. Department of Safety, Health and Environmktagineering, National Kaohsiung First
University of Science and Technology, Yenchau, Kaahg, Taiwan. Process Safety Progress
(2004), 23(3), 206-213. Publisher: John Wiley & Sdnc., CODEN: PSAPE2 ISSN: 1066-
8527. Journal written in English. CAN 143:157926 2004:1073037 CAPLUS (Copyright (C)
2007 ACS on SciFinder (R))

Abstract
In this paper we describe an emergency respongensys Taiwan funded by the Taiwan
Environmental Protection Administration and coresisof three local response centers held by

the Industrial Technology. Research Institute, i@l Yunlin University of Science and
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Technology. and National Kaohsiung First Univigrsif Science and Technology. In the north,
central, and south part of the island, respectivEhe system is set up for the effective and
efficient response to incidents involving toxic ohieals, and reducing the potential impact on
the environment from these incidents. Case stwdieslso provided for the incidents. These
incidents range from afire in a chem. Plant toidagye from a tank truck on the road. The
responded incidents are analyzed and possibleeustes are identified and classified. The
information provided should benefit areas with girggvndustrial development in developing
strategies to prevent or reduce the potential ingglaom chem. incidents.

Code gray case studies.

McDaniel Jackie Scripps Mercy Hospital, San Die@alif 92103-2180, USA.
jackiemcd@tns.net Critical care nursing quarte2@03), 26(4), 303-15. Journal code: 8704517.
ISSN:0887-9303. (CASE REPORTS); Journal; ArticlE)UURNAL ARTICLE) written in

English. PubMed ID 14604129 AN 2003526029 MEDLINEopyright (C) 2007 U.S. National
Library of Medicine on SciFinder

Abstract

Stroke in an inpatient poses many complex, anduéetiy very challenging, issues. Not only
does the patient present with past medical histagyvarious comorbidities, but also has been
admitted to the hospital for some other diagndsiaddition, any organized response to these
stroke patients has been largely ignored by health. As a result, the response to stroke-like
symptoms may vary from facility to facility, andtpnt to patient. This article presents 5 case
studies in the emergency response to inpatieriteswocurrences in one urban medical center.
The histories, admitting diagnoses, signs and symgt as well as therapeutic interventions and
outcome are reviewed.

Responsiveness to life-threatening obstetric emengaes in two
hospitals in Abidjan.

Gohou V; Ronsmans C; Kacou L; Yao K; Bohoussou KHduphouet B; Bosso P; Diarra-
Nama A J; Bacci A; Filippi V Institut National deate Publique, Abidjan, Cote d'lvoire.
gohou@yahoo.fr Tropical medicine & internationaahie: TM & IH (2004), 9(3), 406-15.
Journal code: 9610576. ISSN:1360-2276. Journaiclart(JOURNAL ARTICLE);
(MULTICENTER STUDY); (RESEARCH SUPPORT, NON-U.S. &0); (CLINICAL
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TRIAL) written in English. PubMed ID 14996371 AN @9107171 MEDLINE (Copyright (C)
2007 U.S. National Library of Medicine on SciFinder

Abstract

OBJECTIVES: To document the frequency of severdedtis iliness, and the intervals between
admission or decision and life-saving surgery dedfactors contributing to delays, which were
reported during case reviews in two hospitals imdfsm, Cote d'lvoire. METHODS: The study
was conducted in the teaching hospital in CocodyYC) and the district hospital in Abobo
(FSAS) in 2000-01. All severe obstetric cases virrentoried over a period of 1 year, and a
subset of cases selected for in-depth review. #®P28 audited cases requiring emergency
surgery, the interval between admission/decisiahsamgery was determined and reasons for the
delays examined. FINDINGS: The yearly incidenceeafere obstetric morbidity was 224.5 and
11.8 per 1000 live births in the CHUC and FSAS eesipely. In CHUC, the decision-to-
delivery time was extremely long (median 4.8 h) #nd was largely determined by the time
needed to obtain a complete surgical kit (medi&m2, either because the family had to pay for
it in advance or because the kit lacked some @asentmponents, which had to be bought
separately. In FSAS, the decision-to-delivery tiwas much shorter (median 1.0 h).
CONCLUSION: The interval between decision and eraecy obstetric surgery substantially
exceeded the 30 min generally advocated in incgigted countries. The reasons for the long
delays were multiple and complex, but the maindiacgoverning them were the huge case load
of severe cases and the absence of any clear poli@ards ensuring prompt and adequate
treatment for life-threatening emergencies. In-depviews of cases of severe obstetric
morbidity focusing in particular on the timing ahergency treatment could increase the
responsiveness of the health system and provideéhetneeds of women requiring emergency
obstetric care.
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Appendix F - Greenness Factor Data

This appendix identifies where the information tlee Greenness Factor, Table G.1,
comes from.

Table F.1 Criteria for Greenness Factor

Physical Properties Environmental Concerns Safetyrad Health

Octanol Water coefficient Stratospheric ozone dépie| Human carcinogens

Vapor Pressure Photochemical smog Persistence Bioacumlative toxins
formation (PBT)

Vapor Density Halogens Health effects in air; Tayic

Flash Point atmospheric acidification, | Health effects in water; Safe
acid rain drinking water act (SDW)

Autoingnition Temperature | Antibiotics, hormonesgdan | mutagenic compounds
pesticides

Solubility in water Clean Air Act (CAA); HAP | respiratory irritants
or VOC

Soil Adsorption coefficient Resource conservatiod a | Microbial/viral infection
recovery act (RCRA); P and

U lists
Recyclable Global Warming Potential Green Products
pH Anaerobic/ Eutrophication Solvent/Coating alternatives

environments

Physical Properties:
* These will be gathered from the Hazardous Substhate Bank (HSDB) and the
EKAT database
Environmental Concerns:

» Stratospheric ozone depletion
1. Class I: http://www.epa.gov/ozone/ods.html
2. Class II: http://www.epa.gov/ozone/ods2.html
* Photochemical smog formation
1. Handbook of Green Chemicals [35]
» Halogens
1. Handbook of Green Chemicals [35]
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» Atmospheric acidification, acid rain
1. Handbook of Green Chemicals [35]
» Chemicals in water, antibiotics, hormones, andipesis
1. EKAT database
« CAA-HAP or vOC
1. EKAT data base
» RCRA-P&U listed waste
1. EKAT database
* Global Warming
1. CO,
2. H,O
3. N2O
4. CH,
5. SO
» Anaerobic, or Eutrophication environments
1. Handbook of Green Chemicals [35]

Health and Safety

* Human carcinogens, mutagenic compounds, respiratdgnts
1. OSHApriority chemicals

* Persistence Bioacumlative Toxins (PBT)
1. EKAT database

* Health effects in air- Toxicity (PEL, REL, IDLH,...)
1. NIOSH database
2. EKAT database

» Health effect in water
1. EKAT database (SDW)

* Microbial/viral infection
1. HSDB

* Green Products
1. BEES

* Solvent/Coating Alternatives
1. SAGE guide [33]
2. CAGE guide [34]
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Example Comparison

Table F.2 Benzene greenness factor evaluation

Physical and Chemical Green Light Red Light | Yellow Light
properties

Octanol/Water coefficient X

Vapor Pressure X

Vapor Density X

Flash Point X

Autoingnition Temperature X

Solubility in water X

Soil Adsorption coefficient X

Recyclable X

Corrosivity X

Reactivity X

Renewable X

pH X

Environmental concerns

Stratospheric ozone depletion X

Photochemical smog formation X

Halogens X

Atmospheric acidification, acid X
rain

Antibiotics, hormones, and X
pesticides

Clean Air Act (CAA); HAP or X
VOC

Resource conservation and X
recovery act (RCRA); P and U lists

Global Warming Potential X

Biodegradable X

Terrestrial toxicity X

Anaerobic/ Eutrophication X
environments

Safety and Health

Human carcinogens X

Persistence Bioaccumlative Toxins X
(PBT)

Health effects in air

Health effects in water

Mutagenic compounds

><><><><

Respiratory irritants

Microbial/viral infection X

Green Products X

Toxicity X

Solvent/Coating Alternative X
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Table F.3 Chloroform greenness factor evaluation

Physical and Chemical
properties

Green Light

Red Light

Yellow Light

Octanol/Water coefficient

X

Vapor Pressure

X

Vapor Density

X

Flash Point

Autoingnition Temperature

Solubility in water

Soil Adsorption coefficient

Recyclable

Corrosivity

Reactivity

Renewable

pH

Environmental concerns

Stratospheric ozone depletion

Photochemical smog formation

Halogens

Atmospheric acidification, acid
rain

Antibiotics, hormones, and
pesticides

Clean Air Act (CAA); HAP or
VOC

Resource conservation and
recovery act (RCRA); P and U lis

IS

Global Warming Potential

Biodegradable

Terrestrial toxicity

Anaerobic/ Eutrophication
environments

Safety and Health

Human carcinogens

Persistence Bioaccumlative Toxin
(PBT)

IS X

Health effects in air

Health effects in water

Mutagenic compounds

|| X

Respiratory irritants

Microbial/viral infection

Green Products

Toxicity

Solvent/Coating Alternative
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