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ACRONYMS AND ABBREVIATIONS

AAC Alaska Administrative Code

ADEC Alaska Department of Environmental Conservation
API American Petroleum Institute

AST aboveground storage tank

bgs below ground surface

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
COPC contaminant of potential concern

COR contracting officer’s representative

CPR cardiopulmonary resuscitation

CQC contractor quality control

CQCM Contractor Quality Control Manager

DPW Directorate of Public Works

DQO data quality objective

DRMO Defense Reutilization and Marketing Office

EOD explosive ordnance disposal

EPA U.S. Environmental Protection Agency

EPP Environmental Protection Plan

FSP Field Sampling Plan

FWA Fort Wainwright

GAC granular-activated carbon

GPS global positioning system

HAZCAT hazard categorization

HAZWOPER Hazardous Waste Operations and Emergency Response
IRA Interim Removal Action

Jacobs Jacobs Engineering Group Inc.

LEL lower explosive limit

MEC munitions and explosives of concern

OSHA Occupational Safety and Health Association

POC Point of Contact

PPE personal protective equipment

IAERS-UR\TO20-FTW\WP\Post Wide Work Plan\FWA WP.doc 1ii AKERS-UR-05F520-J21-0021

FINAL
3/16/2011



ACRONYMS AND ABBREVIATIONS (Continued)

QAPP Quality Assurance Project Plan

RA remedial action

RI remedial investigation

SCP Stockpile Construction Plan

SI site inspection

SSHO Site Safety and Health Officer

SSHP Site Safety and Health Plan

SUXOS Senior Unexploded Ordnance Supervisor
SWPPP Storm Water Pollution Prevention Plan
TSDF treatment, storage, and disposal facility
USACE U.S. Army Corps of Engineers

USAED U.S. Army Engineer District, Alaska
UST underground storage tank

UXxoO unexploded ordnance

WMP Waste Management Plan

°F degrees Fahrenheit
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1.0 INTRODUCTION

This Work Plan will serve as a guide to environmental remediation activities to be performed
at various sites throughout Fort Wainwright (FWA) near Fairbanks, Alaska (Figure 1-1). The
purpose of this Work Plan is to integrate work at multiple sites within Fort Wainwright
(FWA) into a flexible framework to allow activities to be arranged as necessary based on
federal funding and scheduling constraints. The work described herein will be performed by
Jacobs Engineering Group Inc. (Jacobs) for U.S. Army Engineer District, Alaska (USAED)
under Environmental Remediation Services Contract No.W911KB-06-D-0006, Task Order
Number 20, Fort Wainwright Environmental Support.

This Work Plan provides general overarching guidelines and appendices to be used as the
basis for conducting environmental support work at all FWA sites. Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) procedures will be
followed at each specific site to determine the nature and extent of potential contamination or
the extent of remedial action needed. These procedures include, but are not limited to, site
inspection, remedial investigation, interim removal action, and remedial action activities. The
most current U.S. Environmental Protection Agency (EPA) and Alaska Department of
Environmental Conservation (ADEC) regulations and guidance criteria will be followed for
all activities conducted at FWA sites. These regulations and guidance criteria will be

reviewed annually and updated if necessary.

If any unexpected conditions arise, such as health or safety hazards or contaminants of special
concern, this Work Plan and/or site-specific work plan addendums will be changed as

necessary.

This Work Plan is divided into six sections:
e Section 1.0 discusses the organization of the Work Plan and presents information
describing the environmental setting at Fort Wainwright.

e Section 2.0 discusses the data quality objectives (DQO) with details provided in the site-
specific work plan addendums.

e Section 3.0 discusses project personnel qualifications and responsibilities.
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e Section 4.0 discusses project execution and the technical approach for potential activities
throughout FWA.

e Section 5.0 discusses project safety and refers to the Site Safety and Health Plan
(Appendix A).

e Section 6.0 lists references cited within this report.

In addition to this Work Plan, the following appendices provide detailed safety, quality, and
overall management plans and procedures that will be followed at all sites, unless otherwise

specified in the site-specific work plan addendums:

o Appendix A Site Safety and Health Plan (SSHP)
o Appendix B  Field Sampling Plan (FSP)
o Appendix C Quality Assurance Project Plan (QAPP)

o Appendix D Environmental Protection Plan (EPP) and Storm Water Pollution
Prevention Plan (SWPPP)

s Appendix E  Waste Management Plan (WMP)

s Appendix F  Stockpile Construction Plan (SCP)

o Appendix G Geophysical Survey Plan

e Appendix H Munitions of Explosive Concern (MEC) Support Plan

s AppendixI  Responses to Comments

A site-specific work plan addendum will be prepared for each site prior to beginning work.
The site-specific work plan addendum will provide information specific to the site including
analytes of concern, technical approach, as well as any planned deviations from this Work

Plan.

1.1  SITE DESCRIPTION

All potential job sites are located on FWA, which occupies a 1,577,095-acre military
installation along the western side of Fairbanks, Alaska. The main cantonment is 20,553
acres. FWA is located in interior Alaska approximately 350 miles north of Anchorage. Both
the Parks and Richardson Highways provide transportation between Anchorage and the
Fairbanks/FWA area. The Alaska Railroad and the Fairbanks International Airport also
service this area (Figure 1-1). The FWA field office will be the operational headquarters,
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staging, and storage area for all personnel and equipment. Personnel and equipment will be
moved to and from each specific site as needed. The FWA field office is currently set up, so
no mobilization is required. Demobilization from this field office is not expected to occur
during the 2010 field season. Therefore, neither mobilization nor demobilization is discussed

in this Work Plan.
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FWA is approximately 460 feet above sea level and the topography is level. FWA is located
in the Tanana River Valley, a generally flat lowland area between the Yukon-Tanana Upland
to the north and the Tanana-Kuskokwim lowland to the south. FWA is bounded to the north
by Birch Hill and to the south by the Tanana River.

Soils at FWA consist of glacial outwash and fluvial deposits of gravel-sand and silt. FWA lies
within the discontinuous permafrost zone of Alaska. Bedrock at FWA is anticipated to consist
of granite and schist. The depth to bedrock within the FWA boundary varies from a few feet
in upland areas to several hundred feet near the Tanana River. The area is underlain by as
much as 15 feet of grey silt above sand and gravels deposited by the Tanana River. These
river deposits are part of the pleistocene/holocene Chena Alluvium Formation. They are
composed of well-stratified layers and lenses of unconsolidated sand and rounded river
gravels (Pewe et al. 1976). Sedimentary facies in this deposit are typical of braided stream
deposits in that they are both vertically and laterally discontinuous. At depths greater than 600
feet below ground surface (bgs), the Chena Alluvium Formation lies unconformably on
bedrock (Claar and Lily 1999). In addition to the Chena Alluvium Formation, slough and
swale deposits are also prominent at FWA. These isolated deposits are composed of fairly

well sorted, stream-laid silt and silty sand (Pewe et al. 1976).

The climate at FWA is typical of interior Alaska, characterized by large diurnal and seasonal
variation, low precipitation, and low humidity. Fairbanks has a variable climate with
temperatures reaching as high as 96 degrees Fahrenheit (°F) in the summer and as low as
—62°F in the winter. Fairbanks has a mean annual snowfall of 66.7 inches of snowfall and a

mean annual precipitation of 10.49 inches (Western Regional Climate Center 2006).

1.2 HYDROGEOLOGY AND HYDROLOGY

Groundwater throughout the region exists with alluvial deposit (sands and gravels) as an
unconfined aquifer. The depth to the water table is less than the depth to annual frost
penetration, and frozen ground may form a seasonal confining layer. Groundwater is

recharged to the alluvial plain aquifer via the Chena River, which runs in a westerly direction
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though the center of FWA. Locally, shallow groundwater tends to flow towards the Chena
River; however, groundwater direction is influenced by a variety of factors including frozen
ground and historical sloughs of the Chena River. The gradient across FWA 1is generally
shallow and conductivity is slow, although regional variations may exist. Drinking water
aquifers are present within the area, and FWA uses water wells for some of its drinking water

supply. Groundwater is generally encountered between 10 to 20 feet bgs.

Several small lakes, ponds, reservoirs, and cooling ponds are present at FWA. In some cases,
these surface water bodies may be indirectly continuous with the groundwater (i.e. they may

respond slowly to changes in groundwater height).
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2.0 DATA QUALITY OBJECTIVES

All projects under this Work Plan will follow the CERCLA response and cleanup procedures,
as appropriate. The CERCLA steps include site inspection (SI), remedial investigation (RI),

interim removal action (IRA), and remedial action (RA).

Data quality objectives (DQOs) that may apply to new or continuing project work at FWA
during the 2010 field season will be listed in the site-specific work plan addendums. The site-
specific DQO tables will be used as a decision guide for procedures of collecting, analyzing,
and evaluating data to ensure overall project objectives are met. The DQO tables will provide
a full list of contaminants of potential concern (COPC) for the specific site. Appropriate site-

specific COPCs will be based on site history and knowledge.
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3.0 PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES

This section describes key site personnel and the order in which people will be informed of

new developments or changes at sites.

The Site Manager is responsible for overseeing all onsite employees and activities, and for
ensuring and verifying that all employee conduct and all site activities are in accordance with

this Work Plan and all applicable federal and state regulations.

The Site Safety and Health Officer (SSHO) will oversee all field activities and ensure that

each activity is performed in a safe manner following Occupational Safety and Health
Administration (OSHA) and industry guidelines. The SSHO reports directly to the Site

Manager.

The Contractor Quality Control Manager (CQCM) ensures that all quality standards are met

or exceeded. The CQCM is responsible for providing the Site Manager with daily contractor
quality control (CQC) reports detailing each day’s activities, quantities, etc.

The Project Chemist both supports and monitors performance of the sampling team and the

analytical laboratory. The Project Chemist ensures that DQOs are met through proper sample
collection, preservation, and packaging methods. The Project Chemist is responsible for
reporting chain-of-custody and laboratory performance information, receiving, checking,
archiving, and retrieving laboratory data, coordinating sample shipment and transportation,
and providing the Field Sampler(s) and the Project Manager with timely reporting of sample
shipping and laboratory analytical data.

The Senior Unexploded Ordnance Supervisor (SUXOS) is responsible for supervising the
unexploded ordnance (UXO) team and will have authority in all UXO-related matters unless
U.S. Army or Air Force explosive ordnance disposal (EOD) personnel are onsite, in which
case EOD personnel would have final authority. Upon being contacted, the SUXOS will
report to any site where munitions and explosives of concern (MEC) have possibly been
identified, and if any MEC are found.
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The Field Sampler is responsible for guiding site investigations and excavations, collecting
samples, completing appropriate documentation, submitting samples to the laboratory, and
reviewing analytical results. The Field Sampler is also responsible for implementation of the
FSP (Appendix B) and coordination of QAPP (Appendix C) requirements that affect the
laboratory and field programs. The Field Sampler will report to the Site Manager while
working onsite and to the Project Chemist regarding the FSP. The Field Sampler will meet
ADEC requirements for a Qualified Person as defined by Alaska Administrative Code (AAC),
Title 18, Section 75.990(100) (ADEC 2008).

Table 3-1 identifies the site-specific project personnel, including the client and customer

project team members. Table 3-2 identifies potential events at the sites and the proper routes

of communication.
Table 3-1
Identification of Key Project Personnel
Name Role Contact Numbers e o o
Backup Numbers
Gene Clare DPW Restoration 907-361-9689 Dave Beistel 907-361-7724
Program Manager 907-687-6334 (cell)
Dave Beistel DPW Restoration 907-361-7724 Gene Clare 907-361-9689
Program Manager
Joe Malen Fort Wainwright DPW | 907-388-7518 (cell) |Rielle Markey 907-353-6160
Point of Contact 907-361-4512
Bob Gray DPW Waste Specialist |907-361-9949 - -
(DRMO)
Robert Brock USAED Project 907-753-5612 Meseret 907-753-2881
Manager/COR 907-250-1144 (cell) | Ghebresllassie
Terry Heikkila, Jacobs Program 907-751-3312 Sarah Belway |907 382 2569
PE Manager 907-227-3466 (cell) |PM (cell)
Sarah Belway, Jacobs Project 907-356-1280 Dave Frandsen |865-621-1632
PE Manager, 907-382-2569 (cell) (cell)
TBD SSHO TBD
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Table 3-1

Identification of Key Project Personnel (Continued)

Name Role Contact Numbers DEslgnetEe ClanELES
Backup Numbers
TBD Site Manager TBD
Mike Koerner SUXOS 907-356-1280 Scott Roberts 907-356-1280
Jess Young CcQcC 907-751-3328 TBD TBD
Kari Hagen Jacobs Project Chemist | 907-451-0550 Angela Elmore |907-751-3414
Mike Utley USAED Project 907-753-2691 Sean Benjamin |907-753-5514
Chemist
Jacques EPA, Region X, 907-271-5083 - -
Gusmano Remedial Project
Manager

Debra Caillouet

ADEC Project Manager

907-269-0298

Paul Lhotka

ADEC Spill Prevention
and Response

In case of an actual
spill, the Spill
Response Hot Line will
be called

907-451-2175

907-451-2121

Outside Normal |1-800-478-9300
Business Hours

Note: For definitions, see the Acronyms and Abbreviations section.

USAED and Directorate of Public Works (DPW) will immediately be informed of new

developments (i.e., discovered contamination or MEC) and potential changes to the Work

Plan or site-specific work plan addendum.

Anticipated Events

Table 3-2

Event

Required
Notifications

Responsible Party

Minimum Information
Required for Notification

Waste ready for

pickup

DRMO (Gray)

Jacobs (Belway)

Type of waste, quantity of
waste, and characterization
results

MEC discovery

Jacobs (Frandsen)

Jacobs (SUXOS/

Type, quantity and location of
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Anticipated Events (Continued)

Table 3-2

Event

Required
Notifications

Responsible Party

Minimum Information
Required for Notification

DPW (Malen)

UXO technicians)

MEC encountered

EOD

DPW (Malen)

Type, quantity and location of
MEC encountered

USAED (Brock)

Jacobs (Frandsen)

Type, quantity and location of
MEC encountered

Sample results

USAED (Brock)
USAED (Utley)

Jacobs (Belway)

Summary of preliminary results
and sample locations

DPW (Malen)

USAED (Brock)

Summary of preliminary results
and sample locations

Newly discovered
contamination

USAED (Brock)
USAED (Utley)

Jacobs (Belway)

Estimated type, quantity or
extent, and location

DPW (Malen)

USAED (Brock)

Estimated type, quantity or
extent, and location

Note: For definitions, see the Acronyms and Abbreviations section.

3.1 CERTIFICATES

Field personnel shall hold current required certifications for their job responsibilities or

classification. All employees shall have a minimum of the following certificates:

e Current 40-hour Hazardous Waste Operations and Emergency Response (HAZWOPER)

training

e Current 8-hour HAZWOPER refresher course

e Proof of enrollment in a medical monitoring program

e Valid government-approved operator’s license and proof of insurance for all motorized

vehicles and operating equipment

e Current first aid/cardiopulmonary resuscitation (CPR)/blood-borne pathogen certifications
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4.0 PROJECT EXECUTION AND TECHNICAL APPROACH

All activities listed in this section have previously been conducted at FWA, and are likely to
be conducted again in 2010. The technical approach for any activity not listed in this
document and needed to complete site work will be provided in the appropriate site-specific

work plan addendums.

The CERCLA process includes several phases. Table 4-3 presents the activities that may be
included for each phase. This work plan and the appendices attached describe these activities
in further detail. Any other information will be included in the site-specific work plan

addendums.

Table 4-3 Proposed Activities for Each Potential CERCLA Phase

Activities
o
= c
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Site Inspection X X X X X
Remedial X X X X X X X X X X X X X
Investigation
Remedial Action/
Interim Removal X X X X X X X X X | X
Action
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41 SITESECURITY AND UTILITY CLEARANCE

Site security and utility clearance issues are addressed in the SSHP (Appendix A). Site-

specific details will also be addressed in the site-specific work plan addendum.

4.2 SITE SURVEY

A site survey will be conducted to document relevant site features including test pits and/or
excavation dimensions, known or potential munitions of explosive concern (MEC) locations,
and stockpile locations, as necessary. Depending on the type of location being surveyed, a
variety of survey equipment may be used. Handheld global positioning systems (GPS) may be
appropriate for general locations, however real time kinematic-grade GPS equipment is
generally more appropriate to document sample locations and during geophysical surveys for

increased accuracy.

Quality checks will be completed on the survey points and referenced on existing geographic
information system site maps where available, to ensure collected data are reproducible. In the
absence of National Geodetic Survey control points or Continuously Operating Reference
Stations near the work area, a control point may be established in accordance with the U.S.
Army Corps of Engineers (USACE) NAVSTAR Surveying Manual (USACE 2003). All data
will be collected in Universal Transverse Mercator Zone 6N, World Geodetic System 1984.
The vertical reference will be North American Vertical Datum 1988. Data will be collected in

meters.

GPS will be used to reacquire positions of drums and incidental metallic debris identified
during the geophysical survey. Site-specific survey data will be submitted as an appendix to

the final reports.
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4.3 GEOPHYSICAL SURVEY AND MEC INVESTIGATION

Detailed information regarding geophysical survey activities is provided in Appendix G.
MEC investigation activities described in Appendix H. Any deviations from these plans will

be addressed in the site-specific work plan addendum.

4.4 UST/AST REMOVAL AND DECOMMISSIONING

This section describes the processes that will occur if an underground storage tank (UST) or
aboveground storage tank (AST) is found. A certified UST specialist will oversee all

UST/AST decommissioning/closure activities.

4.4.1 Draining of Underground Storage Tanks and Pipeline

Overlying soil will be carefully removed to reveal the top of the UST or any fill ports, return
lines, or vents. The fill port or other openings will be exposed to the atmosphere and vented to
release potential flammable or toxic vapors. Once the tank has been uncovered and the ports
are exposed, any fuel and/or water will be measured in the tank. The tanks will be vented to
atmosphere and any explosion hazard will be eliminated by grounding and bonding all pumps
and equipment used to transfer the liquid to prevent static electricity buildup. The liquid will
be pumped and transferred to 55-gallon drums or other containers appropriate for transport if

the quantity is less than 300 gallons.

If the quantity is greater than 300 gallons, the fuel layer will be pumped off and containerized
and the water layer will be treated onsite using a granular-activated carbon (GAC) treatment
system. Rinsate water produced from cleaning the tanks will also be run through the GAC
system. The first 300 gallons of treated water will be containerized and sampled prior to
surface discharge. After the analytical results indicate that the system is meeting applicable
standards, the treated water will be discharged to the ground in a manner to prevent erosion
and direct discharge to a water body. Each day that the system is in operation, visual
inspection and field screenings will be conducted to verify that the treatment system is still in

compliance. Field parameters will be based on initial sample results of tank contents. Prior to
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demobilization, the GAC will be sampled for COPC to ensure proper waste characterization

and disposal.

Piping associated with the UST or AST will be tested for the presence of any fuel. Adequate
spill containment in the form of a containment berm or absorbent pads will be provided
during this process. Should any fuel remain within the piping, it will be containerized for

transport and disposal.

After pumping all water and fuel from the UST and/or pipeline, a lower explosive limit (LEL)
reading will be collected. If concentrations are less than 1-percent sustained, the tank and
pipeline will be considered safe for removal. If a flammable atmosphere exists, the vapors
will be ventilated using clean air from blowers or using carbon dioxide to displace the
explosive vapors from the tank. All blowers or gas injection equipment will be grounded and
bonded to prevent static electricity buildup. After stabilization, the atmosphere will be tested

again for LEL.

4.4.2 Removal and Cleaning of Tanks and Pipeline

After the UST or AST has been stabilized and no flammable atmosphere is present, soil will
be excavated from around the tank so that the tank can be safely removed. After soil
excavation is complete, the LEL of the tank atmosphere will be measured and recorded. If
safe for removal (i.e., less than 1 percent sustained), piping will be cut with nonsparking tools.
The ends of the UST will be cut off using an oxy-acetylene torch, and residual sludge will be
scraped out of the UST into a container approved for transportation. The tank will be cleaned
within the excavation area if conditions allow, according to American Petroleum Institute’s
(API) recommended practices (API 1996). Cleaning will occur within a designated area to
contain any contaminated water generated during the cleaning process. During the tank-
cleaning process, adequate secondary containment and absorbent pads will be provided under
any likely source of spillage. The cleaned tank will be cut into shippable pieces and
transported to C&R Pipe and Steel, a smelting/recycling center in Fairbanks. All open

excavations will be shored, secured, and clearly marked.
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4.4.3 Excavation of Petroleum-Contaminated Soil

Following tank removal, characterization samples will be collected from any stained areas or
areas most likely to have been contaminated (i.e. downgradient from fill ports) in accordance
with the FSP (Appendix B). If initial sampling indicates that contaminated soil is present, a
general characterization of the soil will be conducted. Once contaminated soil volumes and
concentrations have been estimated, a management decision will be made as to the best

approach to mitigate risks associated with contaminated soil.

Overburden excavated during UST and pipeline removal activities will be placed in a
suspected-clean soil pile. Clean overburden soil will be stockpiled on a liner and used for
backfilling purposes. The overburden will be sampled to confirm that is clean per 18 AAC 78
(ADEC 2006). Where applicable, procedures outlined in Section 4.5 (Test Pit Investigations,

Excavations, and Waste Characterization) will also be followed.

4.4.4 Confirmation Sampling

Field screening will be used to guide the excavation. Field screening procedures are discussed
in the FSP (Appendix B). Once field screening indicates that contaminated soil no longer
remains on site, confirmation samples will be collected from the excavation areas where gross
contamination was indicated. Samples will be collected in accordance with the site-specific

work plan addendum and the FSP (Appendix B).

Soil samples will not be collected from below the groundwater table unless specified in the
site-specific work plan addendum. In those cases, soil samples will be collected from the floor
of the excavation unless a significant layer of free product is present on the water table. If free
product is present, soil samples will be collected from the sidewalls above the groundwater

interface.

Soil samples will be collected and submitted to an approved laboratory for the COPCs
identified in the site-specific work plan addendum and based on the product that was stored in

the tank.
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All samples collected will be analyzed in accordance with the FSP (Appendix B) and the

QAPP (Appendix C). Following completion of excavation and receipt of acceptable sample

results, the site will be backfilled and restored, as described in Sections 4.10 and 4.11.

45 TEST PIT INVESTIGATIONS, EXCAVATIONS, AND WASTE

CHARACTERIZATION

The general overall objective for all excavations at Fort Wainwright will be to investigate

and/or remove underground hazards that could potentially contaminate soil and groundwater.

The following procedures apply to all excavations at FWA:

Excavation size may be limited by groundwater or onsite structures. Excavation will not
continue below the groundwater table except for removal of debris (e.g., drums) that is
visible above the water table, or if it is specified in the site-specific work plan addendum.
If required, excavation in close proximity to structures will only occur where there is
evidence of MEC or contamination, and after evaluation by a structural engineer.

Should MEC or suspected MEC be encountered then all work will stop until a UXO
technician evaluates the item. All practices and procedures from the MEC Plan
(Appendix H) will be followed before work continues. In accordance with Army
guidance, excavation areas where only MEC or ordnance is of concern (i.e., where no
drums or other containers or debris that may indicate the presence of hazardous materials
or waste are present) the MEC Plan (Appendix H) will be followed.

For excavations where MEC is a COPC, a UXO Technician will perform a handheld
magnetometer sweep of the bottom of all excavations when drums, ordnance, or other
COPC are not visible to ensure there are no other hazardous items present in the area that
may require removal. An EM-61 survey or similar may be performed upon completion of
excavations.

Field screening techniques may be employed to determine sampling locations and guide
excavations. The appropriate field screening technique will be identified in the site-
specific work plan addendum. Potential field screening techniques are described in the
FSP (Appendix B).

Soil will be excavated from areas of identified debris or contamination. Clean overburden
will be segregated and stockpiled separately from contaminated soil near the excavation.
Contaminated soil in stockpiles will be sampled as soon as practicable and will remain
covered during project activities.

I:\ERS-UR\TO20-FTW\WP\Post Wide Work Plan\FWA WP.doc 4-6 AKERS-UR-05F520-J21-0021
FINAL
3/16/2011



Should drums be encountered within the excavation, the following procedures will be

followed:

If a drum is confirmed to be empty and has been inspected to be free of dirt, gross
contamination, or deleterious material; it will then be moved to the waste staging area.
Drums with noticeable residual contamination will be triple-rinsed prior to disposal. All
wastewater generated during rinsing will be containerized and characterized for disposal.

An intact drum or drums containing liquid, sludge, crystalline substance, powders, etc.,
will be considered potentially hazardous material and flagged for further investigation.
Flagged drums will be carefully moved into a position where they can be opened and
sampled in a designated staging area. Caution will be taken to minimize compromising the
integrity of the drums. Duck ponds or catchment liners will be placed under the drum to
provide additional spill protection. Overpacks will be used to contain leaking drums. Spill
response kits will also be available at each work area.

The contents of drums will be characterized using hazard categorization (HAZCAT)
procedures (Appendix B, Attachment B-3) and will be sampled by personnel in Level B
personal protective equipment (PPE) (Appendix A). The level of PPE will not be reduced
until the contents of the drum are adequately identified for safe handling. Drums will be
segregated into potential waste streams based on visual observations. Analytical samples
will be collected from each stratum encountered in a drum in accordance with the FSP
(Appendix B). Representative samples from each waste stream will be analyzed and
further categorized.

After the drums have been segregated, they will be placed into appropriate containers for
transportation. Further detail is provided in the WMP (Appendix E). Temporary labels
will be placed on waste packages listing suspected COPCs until analytical results are
available.

All overpacked or repackaged drums will be safely staged at the site. Once analytical
results of the drum contents have been received, they will immediately be forwarded to
DPW for waste profile generation. DPW has identified Mr. Bob Gray, DPW Hazardous
Waste/ Hazardous Materials, Building 3489, Fort Wainwright, Alaska, (907) 361-9949, as
the point of contact (POC) for turnover of all hazardous materials or potentially hazardous
waste drums. As often as necessary, Jacobs will contact Mr. Gray to arrange the pickup of
all hazardous waste/materials drums staged at the site.

There are three main types of excavations that will be conducted at FWA:

Test pits
Investigation of known contamination or anomalies

Investigation of unknown contamination or anomalies
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Test pits are generally dug to help localize, investigate, and characterize contamination or
anomalies. Test pits are limited in size and are generally backfilled within the day that they
are excavated. Where appropriate, samples will be taken from the test pit sidewalls and floor,
as specified in the site-specific work plan addendum. Test pits may be used to help delineate
the full extent of contamination or to give an initial indication of the type of conditions
anticipated at a particular site. Test pit information may also be used to guide further
investigation at a site and a test pit investigation may be extended into a more detailed

investigation.

The second type of excavation will be for an area where the type of contamination is known.
Evidence from previous investigations and historical evidence will be used to help delineate
the extent of contamination prior to any excavation taking place. Information relating to types
and concentrations of contaminants and historical use of the site will be among the
information used to develop an excavation plan for the site. Where possible, contaminated soil
will be excavated to the horizontal and vertical extent of contamination, and will not extend
below groundwater unless otherwise specified in the site-specific work plan addendum. The
contaminated soil will be either transported directly to an offsite treatment, storage, and

disposal facility (TSDF) or stockpiled in accordance with Appendix F.

Field screening will guide the excavation and segregation of contaminated soil. The
appropriate field screening technique will be determined based on the COPC and discussed in
the site-specific work plan addendum. The excavation will continue until field screening
indicates clean boundaries have been reached, at which point confirmation soil samples will
be collected (Appendix B). Additional excavation may be required if COPCs are detected
above their cleanup level. Cleanup levels for each COPC will be presented in the site-specific

work plan addendums.

The third type of excavation that may be necessary is for that of unknown contamination or
anomalies. Without previous investigations or historical information, field screening and

onsite observations will be solely relied on to guide the excavation. Excavation and sampling
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activities will proceed in accordance with the site-specific work plan addendum and this Post

Wide Work Plan.

4.6 WELL INSTALLATION AND GROUNDWATER MONITORING

This information is provided in the FSP (Appendix B). Deviations from this plan will be

provided in the site-specific work plan addendums.

4.7 SAMPLING AND SOIL BORING ACTIVITIES

Sampling and soil boring activities are detailed in the FSP (Appendix B). Sampling
frequencies, COPCs, and further details will also be provided in the site-specific work plan

addendums.

48 STOCKPILE CONSTRUCTION

In the event of extensive excavation, contaminated soils will be temporarily stockpiled until
they can be disposed of either offsite or at the Fort Wainwright Landfill pending analytical
results. The SCP (Appendix F) provides further detail.

49 WASTE MANAGEMENT

Any waste generated during the course of fieldwork will be managed, containerized, and
transported according to State of Alaska and federal standards and regulations. Detailed

information regarding waste management can be found in the WMP (Appendix E).

410 BACKFILLING

In the event that excavation is required, clean native soil (overburden removed from the
excavation if appropriate) will be used to backfill the excavations. The fill material will be
inspected to ensure that it is free of trash, debris, wood, ice, and other deleterious materials.

The final grade shall match the preexisting grade.
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Unclassified fill material will be placed in 1-foot lifts in the excavation and compacted with
several passes of the heavy equipment at the site. If necessary, backfilling may be performed
in sampled portions of the excavation while soil removal continues concurrently. After
backfilling and grading, all equipment will undergo dry decontamination procedures to
prevent dirt and debris from leaving the site. In excavation areas where utilities are
encountered, backfilling activities will be performed in accordance with Replacement

Housing, Fort Wainwright, Specification 02300, “Earthwork” (USAED 2004).

Backfill and borrow material shall be selected to meet site-specific requirements. Backfill
material should be non-frost susceptible. Additional requirements may apply to backfilling
around utilities. Sources of borrow material will be submitted for review and approval prior to

use.

411 SITE RESTORATION

Following removal and any necessary backfilling activities, the surface of any excavations at
the site shall be finished with tracked equipment to the approximate (and possibly original)
grade and slope that does not allow ponding of water at excavated areas, channeling during

times of high precipitation, and excessive erosion because of grade or compaction.
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5.0 SAFETY

The SSHP (Appendix A) addresses general work activities. A site-specific activity hazard
analysis will be completed for each site-specific definable feature of work, and the analysis
will be reviewed by all site personnel. All site personnel will use the buddy system as defined
in the SSHP (Appendix A). All MEC-specific health and safety requirements are outlined in
the MEC Support Plan (Appendix H).
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FORT WAINWRIGHT POST WIDE WORK PLAN
APPROVAL, ACKNOWLEDGMENT, AND COMMITMENT

Providing for a safe work environment and protecting the health and safety of onsite workers
and visitors is everyone’s responsibility. This Site Safety and Health Plan addresses post-wide
emergency preparedness, escape routes, safety risks, work conditions, and possible
contaminants of concern. This plan will be followed by anyone associated with this job that is
authorized by the Site Safety and Health Officer, Safety and Health Manager, or the
Contractor Quality Control/Site Manager to enter the job site. Safety shall be everyone’s
responsibility.
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ACRONYMS AND ABBREVIATIONS

ACGIH American Conference of Government Industrial Hygienists
AFB Air Force Base

AHA Activity Hazard Analysis

ATV all terrain vehicle

BTEX benzene, toluene, ethylbenzene, and xylenes
CFR Code of Federal Regulations

COPC contaminants of potential concern

CQC contractor quality control

dB Decibel

DDT dichlorodiphenyltrichloroethane

DPW Directorate of Public Works

DRO diesel-range organics

EOD explosive ordnance disposal

FWA Fort Wainwright, Alaska

GRO gasoline-range organics

HSE health, safety, and environment

HSEP Health, Safety, and Environment Procedure
HSM Health and Safety Manager

IDLH immediately dangerous to life or health

Jacobs Jacobs Engineering Group Inc.

LEL lower explosive limit

mg/m’ milligrams per cubic meter

MSDS Material Safety Data Sheet

MEC munitions and explosives of concern

NIOSH National Institute of Occupational Safety and Health
OFR Office of the Federal Register

OSHA Occupational Safety and Health Administration
PADS Physical Agent Data Sheet

PAH polycyclic aromatic hydrocarbon

PEL permissible exposure limit

PID photoionization detector
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ACRONYMS AND ABBREVIATIONS (Continued)

PM Project Manager

POL petroleum, oil, and lubricants

PPE personal protective equipment

ppm parts per million

RCRA Resource Conservation and Recovery Act
RRO residual-range organics

SCBA self-contained breathing apparatus
SM Site Manager

SOR Safety Observation Report

SPA Safe Plan of Action

SSHO Site Safety and Health Officer

SSHP Site Safety and Health Plan

STEL short-term exposure limit

SVOC semivolatile organic compounds
TLV threshold limit value

TWA time-weighted average

USACE U.S. Army Corps of Engineers
USAED U.S. Army Engineer District, Alaska
UXxoO unexploded ordnance

VOC volatile organic compounds

°F degrees Fahrenheit
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1.0 INTRODUCTION AND PURPOSE

This Site Safety and Health Plan (SSHP) is a requirement of the U.S. Army Engineer District,
Alaska (USAED), under the Environmental Restoration Services contract. This SSHP will
serve as the basis for safety and health procedures to be followed for all future field activities
at Fort Wainwright, Alaska (FWA) sites. This document is applicable to Jacobs Engineering
Group Inc. (Jacobs) personnel and all other individuals authorized to access controlled site
areas in order to conduct fieldwork for the USAED. This plan complies with applicable
sections of the Code of Federal Regulations (CFR), Title 29, Sections 1910.120 and 1926.65;
Office of the Federal Register (OFR) Hazardous Waste Operations and Emergency Response
(OFR 2005); and the U.S. Army Corps of Engineers (USACE) Safety and Health
Requirements Manual EM 385-1-1 (USACE 2008).

This SSHP will discuss issues and procedures to be followed during fieldwork activities
scheduled for fiscal year 2010. The work described herein will be performed by Jacobs for
USAED under Environmental Restoration Services Contract No.W911KB-06-D-0006, Task
Order Number 20 — Fort Wainwright Environmental Support. Figure 1-1 in the Work Plan
shows most potential work site locations. Any sites not on this map will be specified in a site-

specific work plan addendum.

This SSHP is organized as follows:

e Section 1.0 presents the introduction and purpose.
e Section 2.0 presents the project organization and responsibilities.
e Section 3.0 presents specific project information.

e Section 4.0 presents the Activity Hazard Analyses (AHA) and Safe Plans of Action
(SPA).

e Section 5.0 presents Health, Safety, and Environmental Procedures (HSEP).
e Section 6.0 summarizes the Respiratory Protection Program.

e Section 7.0 presents the Air Monitoring Plan.

e Section 8.0 summarizes the Hazard Communication Program.

e Section 9.0 summarizes asbestos abatement procedures.
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Section 10.0 identifies personal protective equipment (PPE) and associated requirements.
Section 11.0 presents site control.

Section 12.0 summarizes elements related to inspections.

Section 13.0 identifies emergency procedures.

Section 14.0 summarizes orientation and training requirements.

Section 15.0 lists required site postings.

Section 16.0 contains the references for this report.

The following attachments support this SSHP:

Attachment A-1 provides key personnel and contact information and a map showing
health care facility locations and emergency routes.

Attachment A-2 provides project-specific hazards and requirements.
Attachment A-3 provides a site-specific respiratory protection plan
Attachment A-4 provides the Fort Wainwright Hazard Communication Program.

Attachment A-5 provides Jacobs’ Health, Safety, and Environmental Procedures
applicable to this Work Plan.

Attachment A-6 provides forms specific to this Work Plan.

Before entering any site, all personnel shall be briefed to this SSHP and commit to follow

applicable procedures by signing the Site Project Safety and Health Agreement Sign-off Sheet

(Exhibit 1, Attachment A-6). A copy of this SSHP and referenced documents shall be made

available to all personnel at the job site.

Safety and health are basic Jacobs values to be adhered to at all Jacobs job sites. Applicable

Jacobs HSEPs are listed in Attachment A-5 and can be found on the attached CD. The site-

specific planning approach to safety will be conducted using a three-tiered process as follows:

HSEPs will be reviewed and applied as appropriate to develop AHAs for this project.

AHAs will be developed and included in this SSHP. They will describe common hazards
associated with work activities and the plan to mitigate these hazards. The AHAs will also
identify appropriate changes in approach from the HSEPs. Each new site will complete an
AHA for any additional site-specific hazards.
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e The field crew will develop SPAs while onsite. The AHAs will be the primary reference
for the SPAs, with site-specific conditions addressed. The SPAs will be treated as “living
documents” and will be updated as necessary to account for changes in approach or
conditions.

The Site Safety and Health Officer (SSHO) and the Health, Safety, and Environment (HSE)
Manager will maintain copies of this SSHP. Copies will be made available at each site with
each work crew, as approved by the SSHO. Modifications due to changing field conditions
will require approval of individuals identified in Attachment A-1. Each supervisor, lead
person, laborer, operator, and visitor will be held accountable for working safely and

following procedures and guidance set forth in this SSHP.
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20 PROJECT ORGANIZATION AND RESPONSIBILITIES

This section identifies the project organization and personnel responsibilities for the

management and implementation of this SSHP.

Safety is an essential part of every worker and line-management function. Safety is the
responsibility of each person to ensure that project personnel comply with all safety-related
rules and requirements. The assignments in Sections 2.1 to 2.6 have been established to assist

with the maintenance of a safe project site.

2.1 BEYONDZEROM

At Jacobs we are dedicated to keeping our employees safe, healthy, and working toward
bright futures. BeyondZero™", the name of our program to promote a culture of caring, moves
far beyond efforts to have an Incident and Injury-Free” safety performance. It is something
deeper, something embedded in our culture. Not many companies implement a true culture of
caring where concern for employees’ health, safety, and happiness extends outside the office
walls, beyond the project site fence into our homes, our cars, and all the places we interact
with family and fellow employees. The BeyondZero®™ culture of caring is about the
safekeeping of our employees, their families, our clients, and our communities. Through our

leadership in sustainability, we reinforce this culture in everything we do.

2.2 SITE MANAGEMENT HEALTH, SAFETY, AND ENVIRONMENT
RESPONSIBILITIES

Site management shall:

e Understand Jacobs and USACE HSE policies and procedures, and this SSHP. Site
management may, if the need arises, apply more stringent HSEP or work practices.

e Implement Jacobs BeyondZero™™ program.

e Effectively communicate and implement HSE policies and procedures and this SSHP.

e Provide the resources necessary to maintain a safe and healthful work environment and
ensure implementation of HSE policies and procedures.
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Assign clear responsibilities that are necessary to achieve a safe and healthful work
environment.

Verify that subordinates and subcontractors are executing these responsibilities properly.
Enforce HSEPs and issue disciplinary actions and/or contractual actions when required.
Ensure that HSE deficiencies identified in audits and inspections are promptly corrected.

Ensure that HSEP 21.3 (Travel to Remote and Difficult Locations) is followed when
planning travel to job sites (Attachment A-5 on CD).

2.3 SITE SAFETY AND HEALTH OFFICER RESPONSIBILITIES

The SSHO reports, administratively, to the Site Manager (SM). The SSHO reports

functionally to the Jacobs Alaska Operations HSE Manager. As a member of the site

management staff, the SSHO shall:

Support and advise site management in its duty to implement HSE policies and
procedures.

Ensure the adequacy of site SPAs.

Assess the work to determine compliance with HSE policies and procedures, promptly
communicating concerns and recommendations to the SM for action.

Take immediate action on any imminent danger observed.

Review and approve PPE, safety equipment, and first-aid supplies.

Educate management and supervision in the application of HSE policies and procedures.
Ensure HSE orientation of site employees and subcontractor personnel.

Ensure prompt and adequate treatment for injured employees and subcontractor personnel.
Ensure adequate investigation and analysis of accidents (injury and non-injury).

Provide HSE information for the education of managers, supervisors, and employees
concerning:

—  BeyondZero™ program

— Accident analysis (cause, trends, results, and corrective actions)
— Analysis of inspection results and needed corrective actions

— Safe work procedures

— HSE training requirements

Communicate and promote HSE excellence recognition programs.

Ensure preparation, submittal, and/or maintenance of required HSE recordkeeping
documentation such as inspection reports, training records, AHAs/SPAs/Safety
Observation Reports (SOR), injury logs, accident investigation reports, etc.
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Provide HSE evaluations of employees and supervisors to management as necessary.

Lead by positive example.

24 EMPLOYEE RESPONSIBILITIES

Employee acceptance of the HSE procedures and policies is the ultimate key to success of the

HSE program. Each Jacobs and subcontractor employee shall perform to the following

responsibilities:

Comply with procedures established for his/her safety and health and for preservation of
the environment.

Assist management and supervision in the positive development of coworker attitudes
toward HSE and workplace morale including but not limited to implementation of the
BeyondZeroSM program.

Suggest improvements in methods or procedures that prevent incidents and protect the
environment.

Stop, or bring to management’s attention, any unsafe acts or conditions and any
potentially harmful environmental practices.

Immediately correct imminent danger situations (e.g., exposure to falls from elevations,
electrocution hazards, exposure to unprotected excavations, etc.).

Notify supervisor when there is insufficient understanding of:

— Task(s) to be performed
— HSEPs
— Assigned safety equipment

Promptly report to supervisor incidents or accidents involving personnel or property, no
matter how minor.

Learn the approved HSE safe practices for each work task and put them into practice.

Ask for assistance from the supervisor or the HSE department when unsure of a work task
or its safe practice.

Participate in and maintain an active interest in the HSE program.

Be attentive to safety discussions led by the supervisor and request explanations of points
not understood.

Never bypass the function of a safety device.

Immediately flag safety device malfunctions to warn others of the hazard, and promptly
report the malfunction to your supervisor.
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Promptly report any potential work-related injury or illness to the supervisor, no matter
how minor the injury.

Never attempt to perform a job alone when good judgment indicates assistance is needed.
Inspect, use, and maintain the PPE provided.

Do not participate in clowning, scuffling, practical joking, or horseplay of any kind on the
job. Running is prohibited.

Be cautious in walking or moving around the work area to avoid slips, trips, or falls. Be
especially cautious when weather conditions create a potentially slippery walking surface.

Plan ahead and try to anticipate any potential hazards.
Observe safe practices off the job as well as on the job.
Participate in the development of SPAs.

Participate in the SOR program.

2.5 SUBCONTRACTOR RESPONSIBILITIES

Subcontractors will perform the following specific duties:

Follow the requirements set forth in this plan.
Attend Supervising for Safety training at Jacobs prior to starting fieldwork.
Attend site-specific orientation.

Agree to abide by this SSHP by signing the sign-off sheet (Attachment A-6) before
working onsite. This sign-off sheet will be retained by the SSHO.

Provide the SSHO with copies of Material Safety Data Sheets (MSDS) and Physical
Agent Data Sheets (PADS) for hazardous chemicals and physical exposures onsite.

Provide the SSHO with copies of required training -certifications and medical
authorizations to work onsite, including those required by 29 CFR 1910.120(¢) and (f)
(OFR 2005).

Develop SPAs that address specific hazards associated with tasks to be performed for each
phase of work (e.g., underground utilities and approved roads), including developing and
providing specific work procedures to Jacobs for review of potential hazards.

Ensure workers are trained in safe and proper use of all tools they may use.
Appoint an onsite Competent Safety Representative for each job site.
Provide all necessary PPE to employees and ensure its proper use.
Maintain all necessary records and submit required reports.

Conduct daily safety briefings.
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e Obtain all work permits as required.

e Conduct safety inspections on a daily basis, report discrepancies using the SOR form
(Attachment A-6), and promptly correct unsafe conditions.

e Conduct regular inspections of equipment. Defective or unsafe equipment must be red-
tagged and immediately taken out of service or repaired.

¢ Provide inspection documentation and corrective actions to the SSHO on a weekly basis.
e Actively participate in the Jacobs BeyondZero™ program.

e Provide other subcontractor information and subcontractor safety performance
requirements, as required.

The SM will inform the subcontractor foreman or leader of any safety and health violations.
The SSHO, Contractor Quality Control (CQC) System Manager, or SM can halt subcontractor
work under eminently dangerous conditions and resume work when the unsafe condition is

corrected. Repeated violations could cause termination of the subcontract.

2.6 VISITOR RESPONSIBILITIES

Visitors entering a controlled area at the site will be responsible to:
e Provide the SSHO with copies of required training -certifications and medical
authorizations, as required by 29 CFR 1910.120 (e) and (f) (OFR 2005).

e Provide the SSHO with MSDS/PADS copies for any hazardous chemicals and / or
physical exposures that the visitor may bring onsite.

e Comply with provisions of this SSHP.

Visitors must obtain clearance from the SSHO and sign in on the Visitor Check-in Log
(Attachment A-6) before obtaining access to controlled areas. In most cases, visitor access
will be limited to the support zone. Visitors will receive a job-specific safety briefing and will
be escorted at all times in controlled areas. Visitors in areas requiring PPE must have the
appropriate training and PPE in order to gain entry to the project site(s). Jacobs will not be

responsible for distributing or obtaining PPE for visitors.
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3.0 PROJECT INFORMATION

This section briefly discusses planned or potential activities. Jacobs will perform this work for

the USAED under the Environmental Remediation Services Contract W911KB-06-D-0006.

3.1 FORT WAINWRIGHT

FWA is an active U.S. Army installation occupying a 915,000-acre military reservation

located east of Fairbanks, Alaska (Figure 1-1).

The potential work phases for the 2010 field season include the following activities:

e Site access control and site set up

e Utility clearance

e Site survey

e Geophysical survey

e Munitions and explosives of concern (MEC) investigation
e Excavation and waste characterization

e Soil boring

e Well installation and groundwater monitoring
e Sampling

e Stockpile construction

e Waste management

e Backfilling

e Site restoration
3.2 FORT WAINWRIGHT UNIQUE HAZARD ELEMENTS
3.2.1 Utilities

Utility lines, including electric, water, sewer, and any additional lines, may be present at any
of the FWA sites. These features shall be located prior to commencing excavation.

Precautions will be taken to avoid causing any damage to existing utilities.
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Underground utilities exist throughout the FWA area. All active and abandoned lines will be
located prior to and confirmed during the field activities. All utilities will be assumed live
until proven otherwise. Field personnel will visually inspect the area upon arrival and contact
the responsible parties to provide the necessary locates during the SI phase. In the event that
excavation activities encounter unanticipated buried utilities, work will be discontinued,
Doyon Utilities and the Directorate of Public Works (DPW) will be contacted, and the area
photographed. If work can continue around a buried utility, the utility will first be de-
energized, if required, and the excavation will continue by hand until the line(s) can be
supported and excavation activities can continue. Table 3-4 provides a list of the potential

utilities and responsible parties.

Fort Wainwright Responsible Partieliglre&tiﬁty Locates and Clearance Activities
Utility Locate/Clearance Company Contact Number
Civilian telephone and cable GClI (907) 452-7191
Military telephone and cable 507th Signal Co. (907) 353-0597
Alarm cables Honeywell Building Solutions (907) 451-8602
Military buried power, overhead power, Doyon Utilities (907) 361-4512
steam/condensate, water, and sewer
Intertie between Fort Wainwright and the Golden Valley Electric (907) 452-1151
local power grid Association

3.2.2 Contaminants of Potential Concern

Diesel-range organics (DRO); gasoline-range organics (GRO) including benzene, toluene,
ethylbenzene, and xylenes (BTEX); pesticides (primarily dichlorodiphenyltrichloroethane
[DDT]); polychlorinated biphenyls (PCB); residual-range organics (RRO); Resource
Conservation and Recovery Act (RCRA) metals; semivolatile organic compounds (SVOC)
including polycyclic aromatic hydrocarbons (PAH); volatile organic compounds (VOC); and

asbestos were identified in previous investigations as the primary contaminants of potential
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concern (COPC) associated with the FWA sites. Below are the COPCs that have been

identified at FWA sites, as well as the routes of entry, and hazards associated with each:

DRO:

GRO:

Hazards associated with DRO are as follows:

Combustible Acute: Inhalation of vapors from combustion may contribute to the

occurrence of irregular heartbeat.

Inhalation: Can cause light-headedness, vertigo, drowsiness, narcosis, headache and

dizziness, unconsciousness, and death in extreme cases. Exposure to vapors can

elevate carboxyhemoglobin level in the cardiovascular system.

Eyes: Liquid/high vapor concentration can cause pain and irritation with slight

corneal injury possible.

Skin: Prolonged/repeated contact can cause irritation and dermatitis.

Ingestion: Burning of throat and mouth

Chronic: Cancer hazard, contains methylene chloride, which is listed as an animal

lung carcinogen. Major chemicals which have permissible exposure limits (PEL) or

threshold limit values (TLV) associated with the ingredients of DRO are:

O Anthracene—Occupational Safety and Health Administration (OSHA) PEL:
0.2 milligrams per cubic meter (mg/ m3) time-weighted average (TWA) for coal
tar pitch volatiles; American Conference of Government Industrial Hygienists
(ACGIH) TLV: 0.2 mg/ m3 TWA

0 Naphthalene—OSHA PEL: 10 parts per million (ppm); 15 ppm short-term
exposure limit (STEL) ACGIH TLV: 10 ppm; 15 ppm STEL

0 Diesel fuel as total hydrocarbons—ACGIH TLV 100 ppm

Hazards associated with GRO are as follows:

Exposure Routes: Inhalation, skin absorption, ingestion, skin and/or eye contact
Symptoms: Irritation to eyes, skin, and mucous membrane; dermatitis; headache,
lassitude (weakness, exhaustion), blurred vision, dizziness, slurred speech, confusion,
convulsions; chemical pneumonitis (aspiration of a liquid); possible liver and kidney
damage (potential occupational carcinogen)

Target Organs: Eyes, skin, respiratory system, central nervous system, liver, kidneys
Major chemicals included as part of GRO are:

0 Benzene—OSHA PEL: 1 ppm; ACGIH TLV: 0.5 ppm; carcinogen

0 Ethylbenzene—OSHA PEL: 100 ppm; ACGIH TLV: 100 ppm/125 STEL

0 Toluene—OSHA PEL: 200 ppm; ACGIH TLV: 50 ppm

0 Xylenes—OSHA PEL: 100 ppm; ACGIH TLV: 100 ppm/150 STEL

BTEX: Hazards associated with BTEX are as follows:

Exposure Routes: Inhalation, ingestion, absorption

Symptoms: Conjunctival irritation, nose and throat discomfort, headache, allergic skin
reaction, dyspnea, declines in serum cholinesterase levels, nausea, emesis, epistaxis,
fatigue, dizziness

Target Organs: Liver, kidney, and central nervous system
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Pesticides (DDT): Hazards associated with Pesticides (DDT) are as follows:

PCBs:

RRO:

Exposure Route: Inhalation, skin absorption, ingestion, skin and/or eye contact
Symptoms: Irritation of eyes and skin; paresthesia of tongue, lips, and face; tremor;
anxiety, dizziness, confusion, malaise (vague feeling of discomfort); headache;
lassitude (weakness, exhaustion); convulsions; paresis hands; vomiting; potential
occupational carcinogen

Target Organs: Eyes, skin, central nervous system, kidneys, liver, peripheral nervous
system

Hazards associated with PCBs are as follows:

Exposure Limits: OSHA PEL TWA 1 mg/m’ for Aroclor 1242; TWA 0.5 mg/m’ for
Aroclor 1254

Exposure Routes: Ingestion, skin contact

Symptoms: Eye irritation, gastrointestinal disturbances, and discoloration of nails,
skin, etc. Vapors can cause severe eye inflammation and swelling of adjoining tissues.
Exposure can cause liver damage, and overexposure can have delayed adverse health
effects.

Target Organs: Liver, kidney, heart, skin, and central nervous system. PCBs are
probable human carcinogens.

Hazards associated with RRO are as follows:

Exposure Routes: Inhalation, skin absorption, ingestion, skin and/or eye contact.
Symptoms: Irritation to eyes, skin, and mucous membrane; dermatitis; headache,
lassitude (weakness, exhaustion), blurred vision, dizziness, slurred speech, confusion,
convulsions; chemical pneumonitis (aspiration liquid); possible liver and kidney
damage (potential occupational carcinogen).

Target Organs: Eyes, skin, respiratory system, central nervous system, liver, kidneys.

RCRA Metals: Hazards associated with RCRA metals are as follows:

Exposure Route: Ingestion, absorption
Target Organs: Liver, kidney, heart, and central nervous system. Some RCRA metals
are probable human carcinogens.

SVOCs: Hazards associated with SVOCs are as follows:

Exposure Routes: Inhalation, ingestion, skin and/or eye contact.

Symptoms: Irritation of eyes, nose, or throat; respiratory system sensitization, cough,
pulmonary secretions, chest pain, or dyspnea (breathing difficulty); asthma, dermatitis,
bronchitis.

Target Organs: Eyes, respiratory system, respiratory system, skin, bladder, kidneys.

SVOCs include the PAHSs. Hazards associated with PAHs are as follows:

Exposure Routes: Inhalation, ingestion, dermal contact.

Symptoms: Injury to the liver and kidneys, skin damage.

Target Organs: Liver, kidney, and central nervous system. PAHs are probable human
carcinogens.
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VOCs: Hazards associated with VOCs are as follows:

— Exposure Routes: Inhalation, ingestion, absorption.

— Symptoms: Conjunctival irritation, nose and throat discomfort, headache, allergic skin
reaction, dyspnea, declines in serum cholinesterase levels, nausea, emesis, epistaxis,
fatigue, dizziness.

— Target Organs: Damage to liver, kidney, and central nervous system.

Asbestos: Hazards associated with asbestos are as follows:

— Exposure limit: OSHA TWA 0.1 fiber per cubic centimeter
— Exposure routes: Ingestion, inhalation.

— Symptoms: Labored breathing.

— Target Organ: Lungs.

3.2.3 Drums with Unknown Contents

All intact unopened drums with unknown contents will be flagged for hazard categorization
testing. Flagged drums will be carefully moved into a position where they can be opened and
sampled. Drum sampling will be conducted by a three-person sampling team. Each member
of this team will be trained for the specific Level B PPE that they will be using. Two of the
three members of the field crew will don Level B PPE. The third member will be positioned
upwind from the drums as far away as is practicable to observe the sampling and send for

help, if needed.

The two members of the field crew in Level B will then sample each drum by performing the

following actions:

e Open the drum using non-sparking tools.

e Take readings of the drum atmosphere using a four-gas meter and photoionization
detector. If the results indicate that the atmosphere is not combustible, sampling may
continue.

e Collect a sample of the drum contents and perform hazard categorization testing according
to the Field Sampling Plan (Appendix B). If the results indicate that the drum contents are
not hazardous, further drum sampling and management may continue at a lower level of
protection.
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3.2.4 Extreme Weather Site Work

Due to the constantly and rapidly changing weather in Alaska, personnel should be fully
advised of the need to dress warmly and in layers with a waterproof and windproof outer
shell. Adequate footwear is required. The need for adequate clothing shall be discussed at
project-specific planning meetings, the preconstruction meeting, site safety orientations, and

daily tailgate meetings.

For the purposes of this SSHP, temperatures below —20 degrees Fahrenheit (°F) will be
referred to as extreme cold weather, and temperatures above 80°F will be referred to as
extreme hot weather. Due to the location of FWA, site personnel should be prepared for both
hot and cold temperatures as well as the effects of wind chill throughout the course of the
fieldwork. Wind effects on skin and threshold temperatures should be taken into account
when assigning work activities. The PADS on cold stress and heat stress (Attachment A-4)

should be reviewed by site personnel prior to starting site work.

Field personnel wearing additional PPE during hazardous waste management activities may
be susceptible to heat stress. Four environmental factors affect the amount of stress workers
experience in hot work areas: temperature, humidity, sun (radiant heat), and wind. Additional
stress levels are associated with age, weight, fitness, medical condition, and acclimation to
heat. Symptoms of heat stress are heat rash (prickly heat), increased heart rate, loss of
concentration, and irritability. These symptoms may lead to fainting or death. The following

steps are recommended to reduce the risk of heat stress:

e Move to a cooler place.

e Reduce workload or pace.

e Restin cool areas (may consider taking longer breaks and monitor stress).
e Wear lightweight clothing.

e Perform strenuous activities during hours when the sun is less intense or temperatures are
cooler.

e Drink plenty of water (1 quart per person per hour).
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3.2.5 Ambient Air Temperature Monitoring

When the ambient air temperature falls below 30°F or rises above 80°F, the SSHO will
monitor the air temperature and provide work/rest regimens to the SM. Work/rest regimens
will be based upon the guidelines in the ACGIH Threshold Limit Values for Chemical
Substances and Physical Agents and Biological Exposure Indices (ACGIH 2010).
Table A-3-1 presents information regarding wind chill, which supervisors should take into

account when assigning duties and arranging a warm up schedule.

Table A-3-1
Cooling Power of Wind on Exposed Flesh Expressed as Equivalent Temperature (°F)

Wind Chill Chart {@;

Temperature (°F)
Calm 40

Wind (mph)

9
8
7
6
5
4
4
3

Frostbite Times I:I 30 minutes I:I 10 minutes I:I 5 minutes
Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V°-15) + 0.4275T(V°-16)

Where, T= Air Temperature (°F) V=Wind Speed (mph) Effective 11/01/07
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3.2.6 Munitions and Explosives of Concern

Due to the potential to encounter Munitions and Explosives of Concern (MEC) at the FWA
project sites, all work will be conducted after the subsurface has been cleared by an
unexploded ordnance (UXO) support team as described in the MEC Support Plan
(Appendix H). The objective of the MEC-related work will be to allow for the safe execution

of all phases of work at the site.

No explosive disposal operations will be performed by contractors. Operations related to
explosives management, storage, transport, and disposal, including disposition of UXO,
discarded military munitions, and munitions potentially presenting an explosive hazard are
not part of the scope of this SSHP. The U.S. Army explosive ordnance disposal (EOD) team
at FWA will provide support activities to safely dispose of UXO and/or perform venting and

demilitarization, if necessary.

3.2.7 All-Terrain Vehicle Operations

All-terrain vehicles (ATV) will be a means of transportation at some FWA sites. All
personnel operating ATVs shall receive applicable training and certification. Appropriate
protection, including helmets, safety glasses, and gloves will be worn during the operation of

ATVs. Only one person is to ride on an ATV at any given time.

3.2.8 Uneven Terrain

Some job sites may exist either on rocky, steep hillsides or on hummocky tundra landscape.
Caution must be taken when traversing these areas by foot. The specifics of the terrain and the
hazards presented by traversing the terrain should be considered when generating safe plans

of action for specific sites and project tasks.

3.2.9 Wild Animals

At many FWA sites, site personnel are likely to encounter wild animals, such as moose, fox,
and, possibly, brown and/or black bear. Prudence should be exercised in any potential animal

encounter. Workers shall maintain a safe distance from wild animals encountered at the
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project site. Workers should avoid surprising wild animals. Workers shall calmly contact the
site safety manager (SM) and/or co-workers in the area as soon as possible if a bear is sighted
on or near the project site. Workers shall be familiar with and follow the guidelines provided
in Attachment A-5, Working Safely Around Wild Animals (HSEP 7.4, provided on CD) for

encounters with wild animals.

For potential USAED job sites that may require self-defense, personnel will be provided with
an air horn, pepper spray, and safety whistles. The functionality of these safety tools shall be
checked periodically and replaced if used in an emergency. All personnel shall be trained in
the proper and safe operation of the equipment. Pepper spray should be carried on the belt or

on another readily accessible location.

3.2.10 Pinches, Cuts, and Scrapes

Employees shall inspect objects (e.g., equipment, tools, boxes, cut piping) for rotating parts,
sharp points, edges, nails, and possible pinch points that could injure hands, arms, feet, legs,
or body. The potential hazard shall be removed to the extent possible before handling the
object. Work gloves shall be used to protect hands.
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40 ACTIVITY HAZARD ANALYSES AND SAFE PLANS OF ACTION

AHA/SPAs are required for all tasks. AHA/SPAs are used to define the activities to be
performed, identify the hazards anticipated with each task, and identify the control measures,

including resources to mitigate the hazards.

AHAs are developed during a project’s planning stages and therefore may or may not depict
actual site conditions (Attachment A-2). As personnel mobilize to the site and encounter
actual site conditions, SPAs will be developed by the site crew and Jacobs field personnel to
identify actual site conditions and hazards for the activity to verify that protective measures
are in place to mitigate incidents. SPAs will also be developed by the site crew for activities

not covered by an AHA.
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50 HEALTH AND SAFETY ENVIRONMENTAL PROCEDURES/
STANDARD OPERATING PROCEDURES

This SSHP is not intended to repeat or duplicate Jacobs Corporate HSEPs and Safe Operating
Procedures, nor is this plan intended to duplicate U.S. Army or CFR requirements. In the case

of conflict, the most stringent requirements shall apply.

This SSHP is intended as a personnel resource. This plan brings together site- and task-
specific corporate procedures (including Jacobs’ corporate HSEPs and Safe Operating
Procedures) to create a concise and relevant document designed for usability by all members

of the FWA project team.

Field personnel shall participate in a medical surveillance program. Specifics for the baseline,
interim, and periodic physicals can be found in Attachment A-5, Medical Monitoring
Program for Environmental Project Work (HSEP 4.1, provided on CD). Fieldworkers must
provide documentation (e.g., a physician’s letter) to the SSHO of their participation in the
medical surveillance program and evidence that they are current. Workers with medical
limitations, as well as employers of subcontract employees, are responsible for notifying the
SM and the SSHO of said limitations so that work tasks will be appropriately assigned. For
guidance, the SSHO may contact Jacobs’ occupational medical consultant (Dr. Alexander
Baskous 907-279-4953) in Alaska for issues such as chemical exposure, necessary medical

testing, presence of onsite pesticides, and determining baseline cholinesterase levels.

Each Jacobs’ employee is responsible for completing a monthly Hazardous Material
Exposure and Field Activity Report form (Attachment A-6) and for notifying management if
an incident or exposure occurs. The Jacobs Anchorage Safety and Health Office ensures
distribution of blank forms to appropriate employees, collects the completed forms, and then
forwards the completed forms to Jacobs Corporate Safety and Health Office in Denver for

review and retention.
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Subcontractors shall provide the SSHO with documentation of their employee’s participation
in a medical surveillance program, evidence they are current, and any medical restrictions

before their employees are sent to a field project. Documentation will be retained on site.

Medical surveillance required for the use of PPE is specified in Attachment A-5, Medical
Monitoring Program for Environmental Project Work (HSEP 4.1, provided on CD). In
addition to the medical surveillance prescribed for hazardous-waste workers, each SSHP will

identify any site-specific medical monitoring required.
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6.0 RESPIRATORY PROTECTION PROGRAM

All employees will be provided protection from occupational exposure where potential
hazards exist for dusts, fumes, mists, radionuclides, toxic gases, vapors, or oxygen deficiency.
Where feasible, exposure to contaminants at concentrations presenting potential health
hazards will be eliminated by engineering controls. When effective engineering controls are
not feasible, use of personal respiratory protective equipment will be required to achieve this

goal.

The Respiratory Protection Program (Attachment A-3) provides the minimum procedures to
be followed when respiratory hazards are encountered. The intent of this program is to
enhance the protection of worker health and prevent the inhalation of harmful airborne

substances or oxygen-deficient atmospheres.
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7.0  AIR MONITORING PLAN

Under supervision of the SSHO, air monitoring will be conducted at each site where
petroleum, oil, and lubricants (POL) or other contaminants are present. The air monitoring
results will be documented on the Air Monitoring Record Form (Attachment A-6) or project
logbooks. Monitoring of personnel’s breathing zones as well as area monitoring will be
conducted to verify the field team is using appropriate types and levels of PPE. The type and
extent of monitoring conducted will depend upon the site-specific conditions and potential
contaminants encountered at the site. The information contained in this section is provided as
background reference to the participants in this project. Under the guidance of the SSHO, air
monitoring will be implemented following the guidelines in this section. Section 10.0 of this
SSHP provides general PPE recommendations. The AHAs contained in this plan specifically
address the required PPE expected to be used at sites on FWA. Circumstances such as
exceeding action levels established in the Project-Specific Air Monitoring Requirements table
(Attachment A-6) or encountering drums with unknown contents will require an upgrade of
PPE, to a minimum of protection Level B (Section 10.4.3), until conditions warrant a
reduction in the level of PPE. The SSHO, with the assistance of trained field personnel, will

identify these conditions and may require additional PPE.

Field crews will use the photoionization detector (PID) equipped with a 10.6 electron-volt
lamp as the primary method of monitoring. This method is not considered complete but is the
most readily available real-time indicator of organic vapors in the atmosphere. Prior to PID
use on the job, background levels must be established by using the PID to monitor outside the
exclusion zone and upwind of the site. The PID readings should be sustained for 1 minute to
determine exposure. The highest reading during the one minute duration will be recorded in

field logbooks or equivalent. Monitoring using a PID will be conducted at all sites.

A combustible gas (oxygen, carbon monoxide, and hydrogen sulfide) monitor will be used
where work is conducted in excavations or in areas where these constituents can accumulate.
This monitor will also be able to read and report lower explosive limits (LEL). When working
with an explosion hazard, a PID will be used in conjunction with a multi-gas meter. An action

level for combustible gas indicator readings will be set at one percent of the LEL; 0 percent
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should be the goal as specified in Attachment A-5, Confined Space Entry (HSEP 7.2,
provided on CD). Above 1-percent LEL, the work is considered “hot work™ and requires
special precautions. An oxygen level between 19.5 and 23.5 percent must be present, carbon
monoxide levels must be maintained at or below the time-weighted average (TWA) of

10 ppm, and hydrogen sulfide levels must have a TWA of 5 ppm or less.

All instruments used onsite will be calibrated in accordance with the manufacturers’

instruction manuals. All calibrations will be recorded in the Health and Safety Calibration
Log (Attachment A-6).
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8.0 HAZARD COMMUNICATION PROGRAM

The Hazard Communication Program has been established to inform workers and
subcontractors of potential site-specific chemical hazards and to comply with the
requirements of 29 CFR 1910 and USACE Safety and Health Manual 385-1-1
(USACE 2003).

8.1 HAZARD COMMUNICATION TRAINING

The SSHO will present Hazard Communication training in accordance with the FWA Hazard
Communication Program (Attachment A-4). Hazard communication training will be provided
before starting work. This training will be documented using the Hazard Communication and

Right-to-Know Standards form contained in the FWA Hazard Communication Program.
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9.0 ASBESTOS ABATEMENT

All asbestos-abatement activities will be accomplished in accordance to OSHA 1926.1101,
EPA Part 763, and Attachment A-5, Asbestos Exposure Protection (HSEP 9.1, provided on
CD). All asbestos will be classified either as friable or non-friable. This determination will be
made after initial air sampling has been done and the results reviewed. The contractor shall
hire a third party contractor who is independent of the abatement contractor to perform
required personal and area air monitoring, per EPA 763, Subpart E, Appendix A-2. All
asbestos workers shall have successfully completed a 40-hour asbestos abatement worker
training course or an 8-hour yearly refresher and possess both a current card for the training
class and a State of Alaska Certified Asbestos worker’s card. All training records must be

submitted prior to any worker commencing work and will be maintained on site.
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10.0 PERSONAL PROTECTIVE EQUIPMENT

All workers at FWA field sites are required to appropriately protect themselves from chemical

and physical hazards. All field personnel shall, at minimum, wear the following PPE:

o Safety glasses

e Hard hat

e Safety-toe boots

e (lass 2 or 3 high-visibility vest

Additional PPE (i.e., neoprene boots, impervious gloves, Tyvek”™ coveralls, and respirators)
may be required depending upon the site conditions. Additional requirements are described

below and indicated in the AHA.

10.1 HEARING PROTECTION

Adequate hearing protection is required in all areas that may expose workers to high levels of
noise. This includes work areas around aircraft, heavy equipment, generators, compressors,
and other noise-generating equipment. Loud noises are considered to be any noise over
85 decibels (dB). If you have to raise your voice to be heard at an arm’s length away, you may

need hearing protection. Hearing protection includes one or a combination of the following:

e Engineering controls (where feasible)
e Ear plugs

e FEar muffs

Monitoring, as part of previous investigations, revealed sound levels up to 90 dB were
measured adjacent to a working excavator. Personnel shall wear hearing protection when
working around this type of heavy equipment unless equipment-specific monitoring indicates

otherwise.
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10.2 EYE PROTECTION

Eye protection meeting American National Standards Institute Z 87 requirement (safety
glasses with side shields) is required to be worn by all field personnel. Eye protection that

may be used includes:

o Safety glasses with side shields (minimal eye protection);
e Goggles (splash, dust, and foreign object protection); and

e Face shields with safety glasses and side shields for splash and foreign object protection.

A known challenge in Alaska is fogging of eye protection. Therefore, antifog solution will be

provided on site.

10.3 PROTECTIVE CLOTHING

Clothing sufficient to protect workers from heat and cold as well as from contact with
substances such as petroleum is required when gross contamination could be potentially
encountered (i.e., during excavation or sampling). The following articles of clothing are

required for preventing contact with hazardous substances:

e Rain gear or Tyvek® coveralls (poly-coated for liquid contact)
e Neoprene boots or Tyvek® booties
e Gloves: Nitrile, latex, and cotton gloves

e Double nitrile gloves for personnel handling samples

The following additional safety equipment and information will be brought to the work sites:

e Portable eyewash
e First aid kit

e Type A-B-C fire extinguisher
10.4 LEVELS OF PERSONAL PROTECTIVE EQUIPMENT

Sections 10.4.1 to 10.4.4 describe the four different levels of PPE.
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10.4.1 Level D

A work uniform affording minimal protection is needed, used for nuisance contamination

only. The following constitute Level D equipment and may be used as appropriate:

Coveralls (as applicable)

Gloves (as applicable)

Boots/shoes, chemical-resistant steel toe (shank optional, as applicable)

Boots, outer, chemical-resistant (disposable) (as applicable)

Safety glasses (chemical splash goggles optional, as applicable)

Hard hat

Safety vest

Escape mask (as applicable)

Face shield (as applicable)

Level D is the expected level of PPE to be used during the majority of the FWA work.

10.4.2 Level C

Level C applies when the concentration(s) and type(s) of airborne substance(s) are known,

and the criteria for using air purifying respirators are met. The following constitute Level C

equipment and may be used as appropriate:

Full-face or half-mask, air-purifying respirators (National Institute of Occupational Safety
and Health [NIOSH] approved)

Hooded chemical-resistant clothing (overalls, two-piece chemical-splash suit, disposable
chemical-resistant overalls)

Coveralls (as applicable)

Gloves, outer, chemical-resistant

Gloves, inner, chemical-resistant

Boots, outer, chemical-resistant steel toe (shank optional, as applicable)
Boot-covers, outer, chemical-resistant (disposable) (as applicable)

Hard hat

Safety vest

Escape mask (as applicable)

Face shield (as applicable) if not, safety glasses or chemical splash goggles
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10.4.3 Level B

Level applies when the highest level of respiratory protection is necessary, but a lesser level

of skin protection is needed. The following constitute Level B equipment and may be used as

appropriate:

Positive-pressure, full face-piece self-contained breathing apparatus (SCBA) or positive-
pressure, supplied-air respirator with escape SCBA (NIOSH approved)

Hooded chemical-resistant clothing (overalls and long-sleeved jacket, coveralls, one or
two-piece chemical-splash suit, disposable chemical-resistant overalls)

Coveralls (as applicable)

Gloves, outer, chemical-resistant

Gloves, inner, chemical-resistant

Boots, outer, chemical-resistant steel toe and shank

Boot-covers, outer, chemical-resistant (disposable) (as applicable)
Hard hat

Safety vest

10.4.4 Level A

The following constitute Level A equipment and may be used as appropriate:

Positive-pressure, full-face SCBA or positive-pressure, supplied-air respirator with escape
SCBA, approved by the NIOSH

Totally encapsulating chemical-protective suit
Coveralls (as applicable)

Long underwear (as applicable)

Gloves, outer, chemical-resistant

Gloves, inner, chemical-resistant

Boots, chemical-resistant, steel toe and shank
Safety vest

Hard hat (under suit)

Disposable protective suit, gloves and boots (depending on suit construction, may be worn
over totally encapsulating suit)
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11.0 SITE CONTROL

Access and egress to each site will be controlled by Jacobs. Visitors will either be asked to
sign a log and/or their visit will be recorded in field logbooks. “No entry” signs will be posted
at site entrances. The FWA field office trailer on site will be used as a base for all activities.
Fencing, caution tape, or other materials will be used to set a safety perimeter if there are
unsafe conditions present (i.e. an open excavation, potential MEC). For sites occupied by
another contractor, Jacobs will ensure the current site setup is in accordance with the Jacobs

SSHP site control protocol.

Prior to activities at any FWA site, all Jacobs personnel and all subcontractors will be
required to attend a site-specific safety briefing at which details of the SSHP (this Appendix)
will be covered, along with specific MEC-related information if applicable (Appendix H).

Control at each site will be set up and implemented as described in Attachment A-5, Site
Controls (HSEP 7.3.2, provided on CD). Effective site control procedures will reduce the
potential exposure of the project team, other workers in the vicinity, and the surrounding

environment to the onsite hazards. Site control includes the following activities:

e Limiting site access only to essential personnel

e Establishing work zones within the site and documenting personnel entering and exiting
the exclusion zones

e Alerting personnel to the presence of wildlife in the area
e Alerting personnel to the presence of MEC-related hazards

e Conducting operations in a manner that reduces the exposure of personnel and equipment
and eliminates the potential for offsite dispersion of contaminants

e Establishing decontamination procedures for personnel and equipment
11.1 WORK ZONES

Clearly delineated work zones help ensure that:

e Site personnel are adequately protected from existing hazards; and

e Specific activities and hazards are confined to the appropriate areas. Personnel can be
accurately and quickly located and evacuated during an emergency.
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Personnel will use Site Controls in Attachment A-5 (HSEP 7.3.2, provided on CD) as a
guideline when establishing work zones. Vehicles and ATVs will be staged to provide

efficient evacuation due to wildlife or other emergencies.

11.2 BUDDY SYSTEM

The SSHO will require personnel to work with a buddy at all times. The buddy must be

capable of the following responsibilities:

e Assisting his/her partner

e Monitoring partner for signs of chemical or other exposures (e.g., heat or cold)
e Periodically verifying the integrity of partner’s PPE

e Notifying SSHO when emergency help is needed

e Observing the work area for wildlife or unexpected weather hazards

e Keeping the SM informed of the location and expected time of return of the work team
11.3 DUST CONTROL

All excavations, embankments, stockpiles, access roads, plant sites, waste areas, and work
areas will be maintained to prevent excess dust from becoming a hazard or nuisance. Dust
control measures, such as sprinkling, will be performed as work proceeds and whenever a
dust nuisance or hazard occurs. Any dirt or mud, which is tracked onto paved or surfaced

roadways, shall be cleaned away within the day it is deposited.

11.4 COMMUNICATIONS

Communication among personnel at the project site will be conducted using verbal, and/or
visual and/or hand signals, and two-way common-band-frequency radios. Verbal
communication at the sites may be impaired by onsite background noise caused by heavy
equipment and use of PPE. Hand signals to be used among personnel within the exclusion
zone will be reviewed during tailgate safety meetings to be conducted before starting work.
Communication with personnel not located at the project site will be made via radios or

cellular telephones.
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11.5 SITE SAFETY AND SECURITY

Site security is essential for the following reasons:

e Prevent unauthorized, unprotected, or unqualified people from being exposed to site
hazards

e Maintain established and safe working procedures

e Protect personnel from wildlife

Site safety and security will be maintained by:

e Limiting access at control points only to authorized and essential personnel
e Assigning the responsibility for enforcing exit and entry requirements
e Requiring the SSHO to approve all visitors to the site

e Stopping work immediately if unauthorized personnel or wildlife attempt to or succeed in
accessing the work area or exclusion zone. Site workers shall notify site management
immediately. If dangerous wildlife (such as bears) enter the work area, workers shall walk
to the nearest vehicle and leave the job site. A copy of Working Safely Around Wild
Animals in Attachment A-5 (HSEP 7.4, provided on CD) shall be presented to all
personnel working at FWA.

11.6 DECONTAMINATION PROCEDURES

Decontamination protects workers, the public, and the environment by limiting exposure to
harmful substances and by preventing the spread of contamination. The SSHO will oversee
decontamination procedures to determine their effectiveness and will take corrective actions

to rectify any deficiencies.

11.6.1 Personnel Decontamination

At areas where an exclusion zone is necessary, all personnel exiting an exclusion zone will
follow decontamination procedures. Under no circumstances (except emergency evacuation)
will personnel be allowed to leave the exclusion zone before decontamination. The SSHO
may approve simplification of the procedures in the field when a determination has been

made that decontamination procedures may be less stringent.
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An example of decontamination procedures at a POL-contaminated site would occur as
follows:
e Segregated equipment drop: Deposit equipment used onsite (tools, sampling devices

and containers, monitoring instruments, radios, clipboards, etc.) on plastic drop cloths.
Segregation at the drop reduces the probability of cross-contamination.

e Outer boots and gloves wash and rinse: Scrub outer boots and outer gloves, with
decontamination solution or detergent water. Rinse off using copious amounts of water.

e Outer boot and glove removal: Remove outer boots and gloves. Deposit in container
with plastic liner.

e Boot, gloves, and outer garment removal: Remove boots, white Tyvek® coveralls, and
inner gloves, and deposit the items in separate containers lined with plastic.

e Field wash: Thoroughly wash hands and face. Shower as soon as possible.
11.6.2 Equipment and Vehicle Decontamination

Small instruments and equipment will be protected from contamination by draping, masking,
or otherwise covering the instruments with plastic to the degree possible without hindering the
operation of the unit. Contaminated protective coverings will be removed from the equipment
and disposed of in the appropriate containers. Any soil or obvious contamination on the
equipment will be brushed or wiped with damp disposable wipes, and the equipment will be
dried. The units will be checked, field calibrated, and recharged as required prior to the next

day’s operation.

Equipment used onsite will undergo decontamination prior to leaving the site to eliminate
contaminant migration from the site, as well as the potential for cross-contamination of sites.
Gross decontamination includes the removal of potentially contaminated materials by use of a
shovel or other hand tools and stiff bristle brushes. All materials removed during gross
decontamination will be accumulated and managed with similar waste streams according to
the project-specific waste management plan. Equipment used onsite will be completely

decontaminated when no longer required on site.
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11.7 WASTE HANDLING AND DISPOSAL

Waste generated on site from field activities includes investigation-derived waste, discarded
PPE, laboratory waste, field trash, and office trash. Wastes will be containerized, transported
to the designated waste staging area, and shipped offsite for disposal. Disposal of all wastes
will be in accordance with state and federal requirements. Project-specific waste management
plans will provide additional information regarding waste-handing, transportation, and

disposal.

11.8 CONFINED SPACE

Personnel may be required to enter confined spaces to perform operations and maintenance,

and / or sampling duties. Potentially hazardous confined spaces include but are not limited to:

e Space large enough and so configured that an employee can bodily enter and perform
assigned work

e Space with limited or restricted means of entry or exit (e.g., tanks, vessels, silos, storage
bins, hoppers, vaults, and pits)

e Space not designed for continuous employee occupancy

Confined Space Entry in Attachment A-5 (HSEP 7.2, provided on CD), will be followed when
conducting confined space work. Confined space entry is not expected to be required during

the field season.
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12.0 INSPECTIONS

This section describes site and equipment inspections to be performed on a routine basis at all

FWA sites.

12.1 SITE INSPECTIONS SAFETY EVALUATION

The following inspections are required:

e The SSHO shall conduct daily safety inspections of each project site. Observations noted
during the inspection will be documented on SORs (Attachment A-6) and noted in the
Daily Health and Safety Report (Attachment A-6) or Construction Quality Control Report
(Appendix C). Deficiencies shall be posted on the deficiency tracking log (Appendix C).

e The SM shall conduct a safety review of the job site before any new phase of work is
initiated and periodically thereafter.

e The Jacobs Health and Safety Manager (HSM) will conduct periodic project audits and
will use the Safety Evaluation Process in Attachment A-5 (HSEP 2.2, provided on CD) or
equivalent.

All site inspection results should be reviewed with the Project Manager (PM) and site
personnel, as applicable. All deficiencies will be corrected. Serious deficiencies must be

corrected immediately.

12.2 EQUIPMENT INSPECTIONS

Any machinery or mechanized equipment shall be inspected and tested by a competent person
to be in safe operating condition prior to use at the site. Inspections and tests shall be in
accordance with the manufacturer’s recommendations and shall be documented. Records of
tests and inspections shall be maintained at the project office; Attachment A-6 contains
USAED equipment inspection forms. The Jacobs equipment inspection form

(Attachment A-6) may be used to supplement the USACE equipment inspection forms.
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12.2.1 Daily/Shift Inspections and Tests

All machinery and equipment shall be inspected daily (when in use) to ensure safe operating
conditions as indicated below:
e Tests shall be conducted at the beginning of each shift during which equipment is in use to

determine that brakes and operating systems are in proper working condition and that all
required safety devices are in place and functional.

e Whenever any machinery or equipment is found to be unsafe, or when a deficiency
affecting the safe operation of equipment is observed, the equipment shall be immediately
taken out of service and its use prohibited until unsafe conditions have been corrected.

e A tag indicating that the equipment shall not be operated shall be placed in a conspicuous
location on the equipment and that the tag shall not be removed until the deficiency is
corrected and verified (see below). Where required, lockout/tag-out procedures shall be
followed.

e The tag shall remain in its attached location until it is demonstrated to the individual who
found the equipment unsafe that the equipment is safe to operate.

e When deficiencies are corrected, the machinery or equipment shall be retested and re-
inspected before being returned to service.

12.2.2 Vehicle Inspections

All motor vehicles owned or rented by Jacobs or our subcontractors will be inspected prior to
use. All deficiencies found during the inspection will be noted and corrected prior to use of
the equipment. Attachment A-6 contains the vehicle inspection form. Vehicles that cannot be
brought to safe operating condition will not be used. In addition to pre-use inspections, the
vehicle’s primary driver will be responsible for insuring scheduled and periodic maintenance
to maintain a safe operable condition. At no time will anyone operate a vehicle she/he

believes to be unsafe.

12.3 SAFETY OBSERVATION REPORTS

All site personnel, not just the SSHO, are to complete an SOR form when real or potential
unsafe acts or unsafe conditions have been identified. The success of this program increases
when SORs completed by non-HSE specialists exceed those completed by HSE specialists.

This ensures all personnel are developing safety-conscious attitudes.
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SORs shall also be used to encourage and reward safe behavior. Providing positive
reinforcement of a job or task well executed is far more encouraging than recognizing unsafe
behavior. Encouragement can be rewarding for the whole project and lead the project in

providing a better and healthier environment.

Any corrective measures shall be documented on the SOR form (Attachment A-6). All SORs
shall be submitted to the SSHO within 24 hours of their completion. Completed forms shall
be maintained with project records and a copy forwarded to the Jacobs Anchorage HSE

Group weekly.
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13.0 EMERGENCY PROCEDURES

The following sections describe pre-emergency planning, emergency equipment and supplies,
emergency contacts, emergency procedures, emergency response and accident follow-up,
evacuation information, contacts, post-incident notifications, record keeping, and vehicle

accident procedures.

13.1 PRE-EMERGENCY PLANNING

The SSHO and SM will coordinate with applicable emergency service providers for all job-
site locations. Contacts, contact numbers, and primary gathering points will be reviewed prior

to mobilization to any FWA work site. Attachment A-1 contains an emergency contact list.

13.2 EMERGENCY COMMUNICATION

In addition to communication methods described in the SSHP, the following communication

and contact methods will be used:

e Air horn blast

The following visual hand signals will be used:

e Clutching throat = Personal distress

e Arm waving and pointing towards the exit direction = Evacuate the area

When placing a call for emergency response, report the following information:

e Your name

e Your company’s name

e Type of emergency and perceived severity
e Location of accident or injury

e Time of incident

e Type of first aid or response being given

DO NOT HANG UP until the operator or emergency dispatcher has received the complete
information and directs you to hang up.
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Notify the SSHO and/or the SM and your immediate supervisor immediately after hanging up
the phone. Further information or assistance may be needed from you to complete the

accident investigation process.

Upon receiving notification of an incident or accident, the SSHO or SM will notify the FWA
DPW immediately after hanging up the phone. Further information or assistance may be

needed from you to complete the accident investigation process.

13.3 EMERGENCY MEDICAL TREATMENT

Should a person become injured, site personnel, along with the SSHO, will determine the
severity of the injury(s) sustained. If the victim cannot be treated onsite, evacuation will likely
be necessary. Fairbanks Memorial Hospital and the Fairbanks Memorial Hospital Tanana
Valley Clinic are located approximately 5 miles west and 4 miles west, respectively, of the

Jacobs FWA Field Office in the city of Fairbanks.

Bassett Army Community Hospital is located on Post. This facility can only be used in the
event of a medical emergency requiring advanced care. Onsite personnel are to call 911 in the
event of a medical emergency requiring advanced care. The emergency medical responders
will then decide where to transport the injured person. In the event that a serious injury occurs
and further treatment is needed, evacuation to Anchorage will be arranged. Attachment A-1

contains a list of emergency contacts.

An Authorization for Medical Treatment form (Attachment A-6) shall be taken with the

employee to the destination medical facility. The site personnel shall complete the top portion

of the form and the doctor at the medical facility shall complete the bottom portion of the

form. The SM shall perform the following actions:

e Secure the accident area and complete an accident report with all applicable witness
statements.

e Prepare figures depicting the general site layout, directions, emergency contacts, and the
location of the medical facility.
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134 FIRE

Upon notification of a fire, all field crews will assemble at the predetermined point onsite.
While hot work is in progress, the equipment necessary to prevent the spread of any fire in

remote locations will be available onsite at all times.

A fire watch shall be assigned while hot work is in progress. A Welding/Brazing/Hot Work
Permit (Attachment A-6) shall be completed and approved by the SSHO prior to hot work
activities. Upon completion of hot work, the fire watch shall keep watch for an additional

30 minutes to ensure fire does not develop.

13.5 PERSONAL PROTECTIVE EQUIPMENT FAILURE

If any site worker experiences a failure of PPE, that person and his/her buddy will
immediately leave the exclusion zone through the decontamination area. The SSHO shall be
notified of any defect or failure of PPE. Reentry into the exclusion zone will not be permitted

until the equipment has been properly repaired or replaced.

13.5.1 Other Equipment Failure

If other equipment onsite fails to operate properly, the equipment shall be red-tagged and
removed from service and the SSHO notified. After completion of repairs, the equipment
shall be re-inspected and evaluated and appropriate actions taken. The SSHO will evaluate the

safety hazards to site personnel before continuing operations.

13.6 EVACUATION

If an evacuation of the work area is necessary, the following steps should be followed:

e After receiving the signal to evacuate, all non-response personnel are to leave the work
area in an upwind direction and assemble at a predetermined point.

e The supervisor will account for field team members at the assembly points.

e The supervisor will complete an incident report with applicable witness statements as
soon as possible after an incident.
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Evacuation routes and assembly points shall be designated to facilitate access and provide
direction for emergency responders. All onsite personnel will be advised of evacuation routes
and assembly points during the safety orientation and/or daily tailgate meetings. The SSHO or
SM shall document the actual evacuation routes and assembly points, whenever evacuation

occurs.

13.7 EMERGENCY RESPONSE AND ACCIDENT FOLLOW-UP

Following an incident or emergency, the SM or designee shall directly notify the HSM, the
PM, and the client as soon as possible. The SM shall be prepared to provide the following

information:

e SSHO name

¢ Project name and number

e Exact location of incident

e Name of victim and their employer

e Nature and extent of injuries

e The name and address of medical facility (if personnel were transported off site)
e The name of physician providing offsite care

e A phone number where the SSHO can be contacted during the next 24 hours

The USAED Incident Reporting Process (Attachment A-6) shall be followed, and follow-up
form 265-R (USACE Report of Accident form) shall be completed and submitted within 24
hours. For a recordable incident, form ENG 3394 shall be completed and submitted to
USACE area office within 3 days.

13.8 EXPOSURE TO BLOODBORNE PATHOGENS

The following procedures will be implemented when a potential exposure to blood-borne

pathogens occurs:

e The SSHO must be notified immediately when a first aid incident occurs.

e The SSHO shall provide a report to the HSM, as required by reporting procedures.
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e The report shall include names of all first aid providers who rendered assistance, and a
description of the incident including time, date, and types of barriers used.

e If a blood borne pathogen or other potentially infectious material exposure has occurred,
the description of the incident (above) must include an exposure summary. This summary
is necessary to ensure proper post-exposure evaluation and prophylaxis occurred, and that
follow-up procedures were made immediately available, as per Jacobs policy requirement.

e The report shall be recorded on the first aid register.

e A Hepatitis B vaccination must be offered to all workers who have occupational exposure
to blood or other potentially infectious materials.

An accident with any of the consequences listed below shall be reported immediately to the
Jacobs HSM. A government-designated representative will also be notified if any of following

events occur:

e Fatal injury
e One or more persons admitted to a hospital

e Property damage in an amount specified by the designated authority

Daily records of all first-aid treatments not otherwise reportable shall be maintained on

prescribed forms and provided to the HSM weekly.

13.9 VEHICLE ACCIDENT

The SM and SSHO shall be promptly notified of any accidents involving vehicles. The SM
will be responsible for notifying the PM, HSM, and the client representative. A determination
of operator drug testing will be made at that time. Procedures specified in Vehicle Accidents
in Attachment A-5 (HSEP 5.2, provided on CD) shall be followed and report forms

completed.

13.10 INJURY AND ILLNESS

An initial accident investigation will begin in accordance with Accident and Incidents
Investigation and Reporting in Attachment A-5 (HSEP 5.1, provided on CD). At a minimum,
the following actions will occur:

e The scene will be secured with no movement of material or equipment until a review of
the accident is completed.
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e Signed statements from witnesses will be obtained.

If an employee requires medical treatment, the Authorization for Medical Treatment form
(Attachment A-6) shall be completed. This form should be delivered to the HSM as soon as
possible. Other forms required to be completed in the event of an accident are included in
Attachment A-6: USACE Accident Investigation Report (Form 3394), USACE Report of
Accident (Form 265-R), and the Incident Reporting Flowchart (Exhibit 17).

13.11 SPILL OR RELEASE PROCEDURES

The SSHO and SM shall be notified immediately when a spill or release occurs. The SSHO or
SM shall notify the PM and client as soon as the site is under control and an AHA/SPA has
been developed and implemented. Regulatory agencies will be notified by the PM or the
client. No one shall enter the site until the AHA/SPA is in place and the approach has been
approved by site and project management. Appropriate methods to contain, control, or remove
product released shall be followed by personnel involved as described in the AHA/SPA.
Personnel involved with contaminant cleanup shall wear appropriate PPE, as defined in the

AHA/SPA for the specific contaminants spilled or released.
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14.0 ORIENTATION AND TRAINING

Prior to the start of work activities, all personnel working on this project and any new person
visiting or conducting work on this project shall be briefed on this SSHP. All personnel shall
sign the Site Project Safety and Health Agreement Sign-off Sheet (Attachment A-6) indicating

they have been briefed and understand the requirements contained in this SSHP.

Prior to work, a daily safety tailgate meeting will be held to discuss planned work activities,
safety precautions, AHA/SPA, emergency response updates, employee concerns, SOR, site
conditions, monitoring results, injury/illnesses that may have occurred, exclusion zone entries,
client issues, and other topics of concern to employees. Tailgate meetings should precede
daily work activities, led by the subcontractor with assistance from the SM and the SSHO.
The Site Tailgate Meeting and Exclusion Zone Entry Log (Attachment A-6) will be used to

document the meeting.
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15.0 SITE POSTINGS

The following employment-related posters are required to be displayed prominently at each

field office:

¢ Employee Polygraph Protection Act

¢ Notice To Employees-Federal Minimum Wage

e You Have A Right To A Safe And Healthful Workplace

e Equal Employment Opportunity Is The Law

e The Alaska Human Rights Law & Federal Law Prohibit Sexual Harassment
e Jacobs’ Sexual Harassment Policy

e Unemployment Insurance

e Family and Medical Leave Act

e Safety and Health Protection on the Job

e Alaska Wage and Hour Act

e Notice of Insurance

e Uniformed Services Employment and Reemployment Rights Act
e Map denoting route to nearest care facility

¢ Emergency phone numbers

e Copy of SSHP

e OSHA 300A Form

e Copy of Deficiency Tracking Log

e Safety and health promotional posters

e Date of last lost workday injury

:\ERS-UR\TO20-FTW\WP\Post Wide Work Plan\Appendix A SSHP\App A SSHP.doc A-15-1 AKERS-UR-05F520-J21-0021
FINAL
3/16/11



(intentionally blank)

:\ERS-UR\TO20-FTW\WP\Post Wide Work Plan\Appendix A SSHP\App A SSHP.doc A-15-2 AKERS-UR-05F520-J21-0021
FINAL
3/16/11



16.0 REFERENCES

ACGIH (American Conference of Government Industrial Hygienists). (2008). Threshold
Limit Values for Chemical Substances and Physical Agents and Biological Exposure
Indices.

Jacobs Engineering Group Inc. Health, Safety, and Environmental Procedures.

Office of the Federal Register. 2005 (October). Hazardous Waste Operations and Emergency
Response. National Archives and Records Administration. 29 CFR 1910.120 and
1926.65.

USACE (U.S. Army Corps of Engineers). 2003 (November). Safety and Health Requirements
Manual. EM 385-1-1.

:\ERS-UR\TO20-FTW\WP\Post Wide Work Plan\Appendix A SSHP\App A SSHP.doc A-16-1 AKERS-UR-05F520-J21-0021
FINAL
3/16/11



(intentionally blank)

:\ERS-UR\TO20-FTW\WP\Post Wide Work Plan\Appendix A SSHP\App A SSHP.doc A-16-2 AKERS-UR-05F520-J21-0021
FINAL
3/16/11



ATTACHMENT A-1
Project-Specific Contacts and Maps

Fort Wainwright Post Contact List and Emergency Numbers

Hospital Location and Emergency Route



CONTACT LIST AND EMERGENCY NUMBERS

Client: USAED

Phone:

(907) 753-2689

P.O. Box 6898 Fax: | (907) 753-5626
JBER, Alaska 99506-0898
Jacobs Phone: | (907) 563-3322
4300 B Street, Suite 600 Fax: | (907) 563-3320
Anchorage, AK 99518
Project Manager Sarah Belway Phone: | (907)356-1280
Mobile: | (907) 382-2569
SSHO TBD Phone
Mobile:
Site Manager TBD Phone:
Mobile:
CQC System Manager Jess Young Phone: | (907) 751-3328
Mobile
Environmental Scientist Caitlin Jelle Phone: | (907) 751-3437
Project Chemist Kari Hagen Phone: | (907) 451-0550
EMERGENCY CONTACTS
Medical and Fire Emergency 911

Fairbanks Memorial Hospital
Tanana Valley Clinic Location
1001 Noble St,

Fairbanks, AK 99701

(907) 458-5606

Fairbanks Memorial Hospital
1650 Cowles St.
Fairbanks, AK 99701

(907) 452-8181

Alaska Airlines

1-800-252-7522

Spills and Toxins

National Response Center (Oil & Toxic Chemical Spills)

(800) 424-8802

Chemtrec (Customer ID #JAC001)

(800) 424-9300

Poison Control Center

(800) 222-1222
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ATTACHMENT A-2

Project Specific Hazards and Requirements

Project-Specific Activity Hazard Analysis
Summer Hazard Awareness
Project Specific Chemical Hazards

Project Site Orientation and Training



Table A-2-1 Project-Specific Activity Hazard Analysis

Job/Step Hazards Safe Plan
Operations on and Drowning Personnel will wear approved personal floatation devices (PFDs) when on or near water
around Water
Fall Fall protection will be utilized. Life ring or throw seat with 150 feet of line will be positioned
at each job site where water hazards exists. Boats exceeding 16 foot will be required to
carry same.
Hypothermia Personnel will wear “Mustang” survival suits when accessing site in small water craft, and
during any instances where hypothermia danger exists.
Rough Seas The person in charge of the craft will make the determination if it is safe to proceed or stop

the transport activity. (HSEP 21.3)

Slip, Trip, and Fall

No person should move about a boat with both hands completely occupied. One hand
must be free for support.

Pinch, Crush

All persons should take special precautions and be careful of hands and fingers around
doors, hatches, and hinges.

Hazards Working
around Heavy
Equipment

Equipment Malfunction/Misuse

Only qualified personnel will be authorized to operate equipment (HSEP 8.3)

(GeoProbe, Drill Rig,
and Backhoe, etc.)

Equipment will only be operated in accordance with the manufacturer’s instructions.

Use of equipment for a specific task will be discussed in detail during the daily safety
meeting.

The operator will inspect, test, and document equipment daily at the start of each shift. If
such equipment is found to be unsafe, it will be taken out of service and tagged until the
unsafe condition has been corrected.

Maintenance and repairs will be performed in accordance with the manufacturer’'s
specifications.

Unsafe Operation

Activities will be determined by the field supervisor and thoroughly discussed with the
operator and ground support personnel during the daily safety meeting.

Ground support personnel assisting the operation will remain in sight of the operator and
will serve as a safety watch.

Hazards Working
around Heavy

Unsafe Operation (continued)

All ground support personnel will be familiar with traffic patterns and work areas. Barriers
and signs will be used to identify the work area.




Project-Specific Hazard Analyses

(continued)

Job/Step

Hazards

Safe Plan

Equipment

(GeoProbe, Drill Rig,
and Backhoe, etc.)
(continued)

Unsafe Operation on Slopes and
Soft or Unstable Ground

Side slopes will be avoided when possible. Slopes will be negotiated by traveling up or
down the slope with the attachments in low position. Raising and lowering the attachments
on steep side slopes will be avoided.

Injury to Operator and Support
Personnel

Operator will access and exit machine by means of a ladder or step pads and hand holds
provided by the machine’s manufacturer.

Ladders and step pads will be kept free of any debris or buildup of mud.

The operator and ground support personnel will wear appropriate level of PPE and hearing
protection as required in the Project-Specific Personal Protective Equipment Requirements
Table (in this Attachment).

The operator will wear a seat belt or other approved restraining devices as required.

The equipment will have a proper, working backup alarm, or the operator will be assisted
by a dedicated signal person.

Ground support personnel will yield right-of-way to the equipment. Ground support
personnel will yield to personnel on the ground who enter the work area.

Ground support personnel will not stand close to or work under any raised portion of the
equipment or its attachments.

Fire

The engine will be shut off during fueling operations.

The fire extinguisher will be mounted on the machine and will be inspected and recharged
as necessary.

Caution will be used to prevent overfilling of the machine and to prevent spilling of fuel on
ground.

The machine engine compartment and exhaust system will be kept free of oil, fuel, and
debris accumulation.

Loading and
Transporting
Debris/Waste Streams

Injury to Co-workers

Ground support personnel will yield right-of-way to all heavy equipment operators.

Support personnel will wear appropriate level of PPE and hearing protection as required in
the Project Specific Personal Protective Equipment Requirements Table.

Ground support personnel will be familiar with work zones and traffic patterns.

Vehicular and

Tipping Truck, Overturning Machine

Only authorized personnel will operate the unit.




Project-Specific Hazard Analyses
(continued)

Job/Step Hazards Safe Plan

Equipment
Movement(s)

Seat belts and factory-installed restraining devices will be used during operations.

Slopes will be negotiated by going straight up and down.

Severe or sudden turns will be avoided.

The unit will be operated on level and solid surface when possible. Otherwise, caution will
be used when proceeding.

On unpaved roadways, vehicles will not exceed 10 mph to minimize dust emissions.

Water spray will not be used on haul routes to minimize dust emissions.

Operations will cease until dust is controlled.

Working around Debris | Slips, Trips, Falling Debris, Cuts Workers will refrain from walking or climbing on the debris pile.
Piles and Staging Areas | from Sharp Objects

Workers will remain a safe distance away from equipment placing debris in the piles or
containers.

Any recognized instability of the piles will be immediately corrected.

If possible, workers will refrain from handling debris.

Leather gloves must be worn when handling debris.

Back Injuries Personnel will evaluate the size and weight of material and avoid lifting items weighing
more than 80 pounds.

Personnel will use proper lifting techniques (i.e., lift with the legs and not with the back).

Working around Debris Fire Fire extinguishers will be stationed near debris piles and container loading areas.
Piles and Staging Areas
(continued)

If possible, torch work will be avoided. If torch cutting at debris piles or staging areas are
required, the area will be prewet and a continuous water spray used. A 30-minute fire
watch will be maintained after cutting has been completed.

Fire extinguishers will be stationed near debris piles.

Flammable and combustible liquids will be kept a safe distance from the staging areas.

Injury to Co-workers/Transporters Ground support personnel will yield right-of-way to all heavy equipment operators.




Project-Specific Hazard Analyses
(continued)

Job/Step Hazards Safe Plan

All ground support personnel will be familiar with work zone, traffic patterns, and incoming
transport trucks.

Ground support personnel will assist in hook-up of roll-off containers, avoiding all pinch
points and contact areas for hook-ups.

Before hooking up to the transport truck, ground support personnel will ensure that the
load is at a proper fill height and the load is properly covered.

All support personnel will avoid climbing on loaded roll-off or getting under a roll-off
container when raising or lowering a load.

Hook-up personnel will wear leather work gloves and adequate protective footwear.

Tipping truck Only authorized DOT Commercial Driver’s License (CDL) licensed drivers will operate unit.

Seat belts will be required at all times when moving a vehicle or truck.

Severe or sudden turns will be avoided.

Roll-offs will be located on flat and solid surfaces before hooking up the container.

Barge Water PFDs will be worn by all personnel in the area of operations.
Loading/Offloading

Throw rings with at least 150 feet of line attached will be positioned on dock.

Falling Objects Hard hats will be worn at all times while working onsite.

No personnel will work or walk under suspended loads.

Equipment Malfunction/Misuse Only qualified personnel shall be authorized to operate equipment. Said operator shall
inspect, test, and document equipment daily at the start of each shift. If the equipment is
found to be unsafe, it will be taken out of service and tagged until the unsafe condition has
been corrected.

Equipment will only be operated in accordance with the manufacturer’s instructions.

Use of equipment for specific tasks will be discussed in detail during the barge
offload/onload safety meeting (HSEP 17.10).

Injury to Operator and Support Appropriate PPE and hearing protection will be worn by the operator and ground support
Personnel personnel as required in the Project-Specific Personal Protective Equipment Requirements
Table.

Only the designated individual will use proper hand signals to direct the barge crane
operator.




Project-Specific Hazard Analyses
(continued)

Job/Step Hazards Safe Plan

The operator will wear seat belts or other approved restraining device as required.

Forklift related Accidents Follow forklift operations procedures.

Utilize spotter to direct container movement.

Unsafe Operations — Rough Seas Operation will be halted at the direction of the barge captain.

Slips, Trips, and Falls Use of fall protection devices as required.

Keep work areas clear of obstructions and debris.

Night Operations Ensure sufficient lighting is available for the safe performance of ALL operations
Aircraft Operations Propeller Personnel must be aware of hazards present and stay clear of these danger areas.
(HSEP 21.3)

Aircraft must be positioned in such a way to limit the hazards to personnel. Ensure
clearance to enter and exit is given by the air crew prior to approaching or leaving aircraft.

All-Terrain Vehicle Head Injury Ensure helmets are worn by operators.
Operations
Hand Injury Ensure gloves are worn by operators.
Foot Injury Ensure protective footwear is worn by operators.
Eye Injury Wear eye protection.
Rollover Safe speeds observed when traveling up and down grades.
Collision/Operation Individuals operating ATVs must be appropriately trained.
ATV Malfunction/Misuse Only trained, authorized personnel shall be allowed to operate ATVs according to

manufacturer’s instructions.

Site Investigation Slips, Trips, and Falls Trip and slip hazards will be avoided. Tundra and tall grass shall be evaluated for
hazardous objects, holes, etc.

Unguarded openings will be barricaded and marked; for work at heights greater than 6
feet, 100 percent fall protection measures will be instituted.

Asbestos-Containing Material HSEP 9.1, 9.2, and 9.3 will be referred to regarding asbestos exposure protection.
(ACM)

Appropriately trained personnel will utilize the project work plan for guidance for asbestos
sampling.

Project-Specific Medical Monitoring Requirements Table, Project-Specific Air Monitoring




Project-Specific Hazard Analyses

(continued)

Job/Step

Hazards

Safe Plan

Requirements Table, and Project Specific Employee Training Requirements outline
specific training, medical, and air monitoring requirements.

Protruding Sharp Objects from
Debris

Employees will wear appropriate footwear, with shank protection, at all times.

Sharp objects such as nails will be immediately identified to fellow team members.

Improper Lifting Techniques

Safe lifting techniques will be used.

Two people or mechanical means will be used to move heavy loads.

Sharp Objects or Splinters

Personnel will use heavy leather work gloves.

Falling Objects

Hard hats will be worn where needed at all times.

Any object that appears to be unsecured will be removed immediately.

Objects in eye

Safety glasses with side shields will be worn at all times.

If hand tools that can produce flying objects will be used, a face shield will be used in
conjunction with safety glasses.

Excessive noise

Hearing protection will be provided when levels exceed 85 decibels A-weighted (dBA)
steady state or 140 dBA impulse, regardless of the duration of exposure.

Using Absorbent
Materials for

Contaminated Materials

Dermal contact with contaminated
media

Wear PPE as prescribed in the Project-Specific Personal Protective Equipment
Requirements Table.

Inhalation of vapors

Perform monitoring as prescribed in the Project-Specific Air Monitoring Requirements Table.

Manual lifting hazards — muscle
strain, crushed toes, pinched fingers
or hands

Use proper lifting techniques.

Drum Handling

Drums

Manual lifting hazards — muscle
strains, crushed toes, pinched
fingers or hands

Use proper lifting techniques.

Heat stress

Comply with Jacobs HSEP 11.5, Heat Stress Control Work Instructions.

Inhalation of gases or vapors

Wear PPE as prescribed in the Project-Specific Personal Protective Equipment
Requirements Table.

Dermal contact with potential

Wear PPE as prescribed in the Project-Specific Personal Protective Equipment




Project-Specific Hazard Analyses

(continued)

Job/Step

Hazards

Safe Plan

contaminants

‘ Requirements Table.

Sampling of Drums/Underground Storage Tanks (USTs)

Deheading/Opening of
Drums and USTs

Sharp edges from deheaded drums

Wear PPE as prescribed in the Project-Specific Personal Protective Equipment
Requirements Table.

Inhalation of gases or vapors

Wear PPE as prescribed in the Project-Specific Personal Protective Equipment
Requirements Table.

Heat stress

Comply with Jacobs HSEP 11.5.

Dermal contact with potential
contaminants

Wear PPE as prescribed in the Project-Specific Personal Protective Equipment
Requirements Table.

Pressure relief

Drums showing signs of overpressure will be vented prior to opening.

Heat stress

Comply with Jacobs HSEP 11.5.

Fire/Explosion

Personnel shall use nonsparking tools to open drums, vents, and fill ports on USTs.

Perform Lower Explosive Limit (LEL) monitoring as prescribed in the Project-Specific Air
Monitoring Requirements Table.

Inhalation of gases or vapors

Wear PPE as prescribed in the Project-Specific Personal Protective Equipment
Requirements Table.

Dermal contact with potential
contaminants

Wear PPE as prescribed in the Project-Specific Personal Protective Equipment
Requirements Table.

Excavation Activities

Excavation collapse

Comply with Jacobs HSEP 8.4: Excavations

Excavated materials or debris (i.e., spoils) as well as equipment will not be placed closer
than 2 feet from the edge of the excavation.

Personnel will not enter an excavation more than 4 feet deep.

Exceeding personnel exposure limits

Monitoring shall be conducted as required in the SSHP monitoring section. PPE shall be
worn as described above. Personnel not needing to get off the clean area of the site
(backfill clean soil) are required to wear modified level D; hard hat, safety glasses, steel
toed boots, orange vest. Respirators should be used by site personnel when the action
levels in this SSHP are exceeded, or dust emissions cannot be controlled.

Encountering utilities

Coordinate utility locates with local utility company and/or landowners. Follow requirements
of Jacobs HSEP 7.3.3, Utility Clearance and utility locates.
Use magnetometers as required by the procedure. Also, ensure that all utilities are marked.

Contact with contaminated soil

Samplers shall wear nitrile gloves (two layers), steel toed boots, and safety glasses when




Project-Specific Hazard Analyses

(continued)

Job/Step

Hazards

Safe Plan

sampling. Air purifying respirator with organic cartridges shall be worn when: action levels
are exceeded, or dust emissions are visible.

Slips, Trips, and Falls

The area around the excavation will be kept clear of debris and trip hazards. Maintain good
housekeeping.

Sampling Environmental

Media

Obtaining and Handling
Samples

Heat stress

Comply with Jacobs HSEP 11.5, Heat Stress.

Skin contact with contaminated or
sample preservatives

Wear PPE as prescribed in the Project-Specific Personal Protective Equipment
Requirements Table.

Inhalation of gases or vapors

Perform monitoring as listed in the Project-Specific Air Monitoring Requirements Table.

Wear PPE as prescribed in the Project-Specific Personal Protective Equipment
Requirements Table.

Decontaminating
Sampling Equipment

Skin contact with decontamination
solution (e.g., hexane or methanol)

Wear PPE as prescribed in the Project-Specific Personal Protective Equipment
Requirements Table.

Inhalation of vapors from hexane or
methanol

Perform monitoring as shown in the Project-Specific Personal Protective Equipment
Requirements Table.

Wear PPE as prescribed in the Project Specific-Personal Protective Equipment
Requirements Table.

Ensure adequate ventilation.

Facility Conditioning

Building Conditioning
without explosives

Falling Objects

Hard hats will be worn at all times while working on site.

Equipment Malfunction/Misuse

Only qualified personnel shall be authorized to operate equipment. Said operator shall
inspect, test, and document equipment daily at the start of each shift. If the equipment is
found to be unsafe, it will be taken out of service and tagged until the unsafe condition has
been corrected.

Equipment will only be operated in accordance with the manufacturer’s instructions.

Use of equipment for specific tasks will be discussed in detail during the building
conditioning safety meeting and at the daily tailgate meetings.

Injury to Operator and Support
Personnel

Appropriate PPE and hearing protection will be worn by the operator and ground support
personnel as required in the Project-Specific Personal Protective Equipment Requirements




Project-Specific Hazard Analyses

(continued)

Job/Step

Hazards

Safe Plan

Table.

Only the designated individual will use proper hand signals to direct the equipment
operator.

The operator will wear seat belts or other approved restraining device as required.

Hand hazards/Pinch points

Small tools will be inspected daily before use and replaced if necessary.

Appropriate PPE will be worn to protect hands during activities (i.e., leather gloves)

Exposure to hazardous building
materials

All personnel will be made aware of potential hazardous building materials and locations as
well as receive the appropriate training for handling if necessary.

See Safe Plan for handling of lead and asbestos building materials.

Manual lifting hazards — muscle
strain, crushed toes, pinched fingers
or hands

Use proper lifting techniques and appropriate PPE..

Building Conditioning with
explosives (additional to

Transporting explosives

Only authorized and licensed carriers will be contracted to transport explosives to the site.
The appropriate permits will be acquired. If necessary, explosives and blasting caps will be

above) transported separately.
Handling and storing explosives Only authorized personnel will handle explosives. Explosives will be stored in the
onsite appropriate magazines and the area will be labeled accordingly.
Explosives will be handled and stored in accordance with guidelines developed by The
Institute of Manufactures of Explosives (IME) and local, state, and federal guidelines.
Explosives will be stored separate from blasting caps.
Accidental detonation Only redundant, non-electric blasting caps and detonating cord assemblies will be used to
reduce the risk of accidental detonation due to electrical storms or radio interferences.
Crush and shrapnel injuries during The area will be cleared at least an hour before detonation. Radio frequencies will be used
and after explosions as well as audible warnings for non-radio communications. No personnel will enter the
blast area prior to clearance from the explosive professionals.
Abatement Slips, trips, and falls Use proper PPE, use correct lifting procedures, use buddy system or forklift for handling

heavy loads. Maintain good housekeeping.

Injury from using hand tools

Check the tools prior to work, replace any damaged tools. Receive training and use proper
techniques.

Exposure to airborne asbestos

Only properly trained and certified personnel must enter the area. Use proper PPE
(respiratory protection). Proper air monitoring must be practiced. Follow HSEPs 9.1 and
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(continued)

Job/Step Hazards Safe Plan

9.2

Ladders Use ladders correctly, use scissors lift, or Genie Lift, use scaffolding, use fall protection
equipment. Go through ladder safety training. Set up ladder on level ground. Comply with
HSEP 18.3

Lead exposure Comply with HSEP 9.4. Use proper PPE. Use only personnel with the proper training and
certifications.

All Tasks Poor Communication(s) Cease operation(s) until adequate communications are established and In place.

Working Alone

Personnel will not work alone. The buddy system will be enforced.

Wildlife Encounter

Follow Procedures outlined in Section 1.2.1 ... Contact SSHO and/or SM Avoidance is the
prudent measure. Deterrents such as noisemakers, pepper spray, etc. may be employed
where available. Destruction of the animal as a last resort

1. Heat Stroke

(Symptoms: red, hot, dry skin; no
perspiration; dizziness; confusion;
rapid breathing and pulse; high body
temperature)

This is a MEDICAL EMERGENCY! Cool victim rapidly by soaking in cool (not cold) water.
Loosen restrictive clothing. Get medical attention immediately!

2. Heat Exhaustion

(Symptoms: pale, clammy, moist
skin; shallow breathing; profuse
sweating; weakness; normal
temperature; headache; dizziness;
vomiting)

Move victim to a cool, air-conditioned area. Loosen clothing, place head in low position.
Have victim drink cool (not cold) water. Notify supervisor. Advise co-worker(s). Seek
shelter/warmth.

Cold:

1. Frostbite

(Symptoms: blanched, white, waxy
skin, but resilient tissue; tissue cold
and pale)

Move victim to a warm area. Warm frostbitten area quickly in warm (not hot) water. Have
victim drink warm fluids — not coffee or alcohol. Do not break any blisters. Elevate the
injured area and get medical attention. Do NOT Thaw if appendage is likely to refreeze.

2. Hypothermia

(Symptoms: shivering; apathy;
sleepiness; rapid drop in body
temperature; glassy stare; slow
pulse; slow respiration)

Move victim to a warm area. Have victim drink warm fluids — not coffee or alcohol. Get
medical attention. Remove any wet clothing and provide warmth directly to head and
torso.

3. Dermal Contact with Super-
cooled Liquids

Avoid contact, especially in freezing weather... Seek immediate medical attention. Advise
co-workers and SSHO/Site Management.




Project-Specific Hazard Analyses

(continued)

Job/Step Hazards Safe Plan
All Tasks—UXO Unexploded Ordnance (UXO), Do NOT investigate. Cease ALL operations within immediate & adjacent areas. Do NOT
Awareness Encountering of Any use radios or cell phones near UXO. Avoid Contact or disturbance. Cordon off area

Suspect/Unknown or Suspicious
ltems

immediately and advise site management. Follow the procedures outlined in Corporate
Health and Safety Plan (CHSP) 9.5. No operations will resume in affected area until
approval from the SSHO and the client are obtained to continue.

Chemical Event

Cease operations and proceed upwind. Notify site management.

Elevated Surfaces Fall hazard Jacobs’ HSEP 13.8 Fall Protection and Prevention Policy will be followed.
Notes:
ACM =  asbestos-containing material FID =  flame ionization detector uUxo = Unexploded Ordinance
APR = air purifying respirator GFCI = ground fault circuit interrupter PEL = permissible exposure limit
dBA =  decibels, A-weighted scale JSA = Job Safety Analysis PID =  photoionization detector
CDL = commercial driver’s license kV = kilovolt PPE = personal protective equipment
CHSP = Corporate Health & Safety Plan LEL/O, = lower explosive limit/oxygen
DOT =  Department of Transportation OSHA = Occupational Safety and Health Administration
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Summer Hazards

Protect Yourself from the Sun

People who work outdoors should avoid prolonged exposure to sunshine because of the
damaging effects of ultraviolet (UV) radiation. Repeated daily exposure to the sun increases an
individual's risk of developing a number of health problems, including:

e Aging, wrinkling, and drying out of the skin
e Skin cancer

e Lip cancer.

o Damage to the eyes.

Fair-skinned individuals are at greatest risk. However, excessive exposure to the sun’s UV rays
can even be harmful if you have dark hair and dark skin.

Take Steps to Protect Yourself

Avoid sun exposure between 10:00 am and 3:00 pm, whenever possible.
/3 Solar radiation is strongest during these hours.

Limit your time in the sun. If you must work outside, take your breaks indoors,
if possible. At least try to get into the shade for a few minutes every hour.

Liberally apply sunscreen lotion on the face, neck, hands, forearms, ears, and
any other unprotected skin. Use a product with a sun protection factor (SPF)
of 15 or higher.

Apply sunscreen before heading outdoors. Reapply lotion as required during
the day. Sweating increases the need for frequent application.

Eye damage can result from prolonged exposure to the sun. Always wear
sunglasses that filter at least 90 percent of the sun's ultraviolet rays.

Choose the right clothing to protect your body. Cover as much as possible.
Lightweight, tightly woven shirts and long pants will block most of the sun's
rays. Light-colored cotton is most comfortable under hot summer conditions.
Garments should fit comfortably and not be too tight. Loose or floppy clothes
should not be worn if there is any chance of being caught in machinery.

Wear Effective Headgear

Always wear a hat, which provides a shade to the ears, face, temples, and back of the neck.
Standard baseball caps don't offer much protection against the sun. You need to add a neck
shade to protect the back of the neck and the ears.

The best choices in headgear include pith helmets, just like the ones they wear in the jungle-and
straw hats with extra wide brims.
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Learn to Recognize Skin Problems

Check skin regularly for signs of damage that could
indicate a health problem. Take a close look at the top of
your head, face, lips, and the tips of your ears. Use a full-
length mirror for a "head-to-toe" inspection.

Look for changes in the size, shape, or color of moles. In
particular, watch for:

e Irregular borders on moles (ragged, notched, or
blurred edges).

¢ Moles that aren't symmetrical (one half doesn't
match the other).

e Colors that aren't uniform throughout.

¢ Moles that are bigger than a pencil eraser.

Also be on the lookout for:
e Sores that bleed and don't heal.

S . e A change in the sensation of a mole, such as
; ; ; itchiness or pain

e Red patches or lumps. Don't overlook the top of the
head.

¢ New moles.

A ek, nad spaal B ks nougihs, diry or soaly
Any of the above could be cancer. See your doctor, if any indication of any of these problems.
When skin cancer is caught early, treatments are more effective.

Do: Do Not:

e Wear a hat that completely shades the ears, |e¢ Consider a suntan to be "cool" or a sign of
face, and neck. health.

e Use a sunscreen with SPF of 15 or greater. e Use sun lamps, tanning beds, or other

. artificial tanning devices.
e Wear sunglasses to protect your eyes against

ultraviolet rays. e Ignore skin changes that could be cancerous.

What Does OSHA Say About Sun Protection?

Sunburn — Section 5(a) (1) of the OSHA Act and 29 CFR 1926.28(a) of the OSHA standards
require protection against all known and recognized hazards. Considering the potential for
sunburn, a shirt is considered PPE in the same manner as goggles and respirators. An
employer could be cited for failure to require and enforce the use of PPE including shirts as
protection against “bareback” injuries.

Melanoma (skin cancer) — OSHA addresses worker exposure to the sun’s radiation indirectly
under 29 CFR 1926.95(a) requiring employers to protect such employees against overexposure
to the sun’s radiation.
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Employee Training — While OSHA does not require training specifically on sun exposure, it
does require training to recognize and avoid unsafe conditions at worksites and to understand
the regulations applicable to the work environment to control or eliminate the hazards (Sec.
1926.21(b)(2) and Section 5(a)(1) of the OSHA Act).

Protect Yourself From Tick-Borne Diseases

Spring and summer are a time
when many people spend more
time outdoors, so it's important to
remember how to prevent tick
bites. Some common diseases
transmitted by a tick bite include:

1 inch

e Babesiosis — Rocky
Mountain spotted fever

Lone Star Tick (Amblyomma americanum) PY Ehr|IChIOSIS _ Southern

- tick-associated rash illness
e Lyme Disease — Tick-borne
" relapsing fever

e Q-fever — Tularemia

Dog Tick (Dermacentor variabitis) Other less well-known tick-borne
diseases include anaplasmosis,
Colorado tick fever, and Powassan
encephalitis.

Some species and some life
stages of ticks are so small that
—_ they can be difficult to see, but all
hungrily look for animals and, sometimes, people to bite. Depending on the species, you can
find ticks in various environments, often in or near wooded areas. You may come into contact
with ticks when walking through infested areas or by brushing up against infested vegetation
(such as leaf litter or shrubs). Ticks also feed on mammals and birds, which play a role in
maintaining ticks and the pathogens they carry.

no

Tick-borne diseases can occur worldwide. Fortunately, there are some simple steps you can
take to protect yourself and your family:

Avoid tick-infested areas. Many local health departments, parks, and
cooperative extension services have information about the areas most
infested with ticks. If you are in a tick-infested area, walk in the center of the
trails to avoid contact with vegetation.

Wear light-colored clothing, which allows you to see ticks that are crawling
on your clothing. Tuck your pant legs into your socks so that ticks cannot
crawl up inside of your pant legs. Some ticks can crawl down into shoes
and are small enough to crawl through most socks.

Use chemical repellent with DEET and wear protective clothing. Repellents containing DEET
(N, N-diethyl-m-toluamide) can be applied to the skin, but they protect for only a few hours
before reapplication is necessary.
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Check your body for ticks after being outdoors, even in your own yard. Conduct a body check
upon return from potentially tick-infested areas by searching your entire body for ticks. Use a
hand-held or full-length mirror to view all parts of your body and remove any tick you find.
Check these parts of your body and your child’s body for ticks.

e Under the arms

¢ Inand around the ears
¢ Inside belly button

e Back of the knees

e In and around the hair
o Between the legs

e Around the waist

Check your clothing and pets for ticks. Ticks may be carried into the house on clothing and
pets. Both should be examined carefully, and any ticks that are found should be removed.
Placing clothes into a dryer on high heat effectively kills ticks.

Safe Tick Removal

Early tick removal may reduce the risk of infection of some tick-borne diseases.

o Use fine-tipped tweezers and protect bare hands with a tissue or
gloves to avoid contact with tick fluids.

e Grab the tick close to the skin. Do not twist or jerk the tick, as this oy
may cause the mouthparts to break off and remain in the skin.

o Gently pull straight up until all parts of the tick are removed. f

o After removing the tick, wash your hands with soap and water (or %
waterless alcohol-based hand rubs when soap is not available). —

¢ Clean the tick bite with an antiseptic such as iodine scrub, rubbing —

alcohol, or water containing detergents.

e Watch for signs of iliness such as rash or fever, and see a health care provider if these
develop.

Protect Yourself from West Nile Virus

Mosquitoes transmit West Nile virus (WNV) to birds and other animals through their bite. The
WNV normally cycles between mosquitoes and birds. However, &
people may also be infected if a WNV-infected mosquito bites them.

Most cases of WNV are probably not acquired in the workplace, but
outdoor workers are at risk of WNV infection from the bite of an
infected mosquito.

Workers should take the following steps when working at sites where
mosquitoes may be actively biting:

o Wear long-sleeved shirts, long pants, and socks when possible
e Spray exposed skin with an insect repellent.

e Read and follow label directions for repellent use.
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e Do not apply pump or aerosol products directly to the face. These products should be
sprayed onto the hands and then carefully rubbed over the face, avoiding the eyes and
mouth.

o DEET (N,N-diethyl-m-toluamide or N,N-diethyl-3-methylbenzamide) is the most effective
insect repellent available. The more DEET a repellent contains the longer time it will be
effective. DEET concentrations higher than 50% do not increase the length of
protection.

o Use repellents at the lowest effective concentration.

e Do not apply repellents to cuts, wounds, or irritated skin.

o When needed, reapply repellents according to label directions.
e Wash treated skin with soap and water after returning indoors.

e Spray clothing with products containing DEET as mosquitoes may bite through thin
clothing. Wash treated clothing before wearing it again. There is ho need to apply
repellent to skin that is protected by clothing.

This and other HSE Advisories are stored on JNet in the HSE Advisories folder.
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Project-Specific Chemical Hazards

Potential Health Hazard
i . . R f PEL/TLV ppm IDLH ppm or
Site Rating at This oute o Symptoms/Effects of Exposure 4 pg PP 3 °
: : Entry or mg/m mg/m
Contaminant Site
Benzene Low Inhalation Irritation of eyes and skin, headache, vertigo, 1 ppm (OSHA) | 500 ppm (ACGIH)
Ingestion fatigue, giddiness, tremors, nausea, vomiting, liver
Contact injury
Absorption
Ethylbenzene Low Inhalation Irritation of eyes or mucous membranes, flush face, | 100 ppm 800 ppm (10% LEL)
Ingestion dizziness, headache, potential liver damage
Contact
Absorption
Toluene Low Inhalation Irritation of eyes and nose, fatigue, weakness, 100 ppm 300 ppm, ceiling
lCr:]gets“ctm confusion, euphoria, dizziness, headache, liver and | (OSHA/NIOSH)
ontac kidney damage
Absorption y g 25 ppm (ACGIH)
Xylenes Low Inhalation Irritation of eyes and nose, dizziness, excitement, 100 ppm 900 ppm
Ingestion drowsiness, nausea, vomiting, abdominal pain,
Contact dermatitis
Absorption
GRO Low Inhalation Irritation of eyes, skin, or mucous membranes, 300 ppm 500 ppm, STEL
Ingestion headache, fatigue, dizziness, nausea, possible liver
Absorption and kidney damage
DRO Low Inhalation Irritation of eyes, skin, or mucous membranes, NA NA
Ingestion headache, fatigue, dizziness, nausea, possible liver
Contact and kidney damage
Absorption
Notes:
ACGIH = American Conference of Government Industrial Hygienists OSHA = Occupational Safety and Health Administration
CNS = central nervous system PEL = permissible exposure limit
FCC = fibers per cubic centimeter ppm = parts per million
Gl = gastrointestinal REL = recommended exposure limit
IDLH = immediately dangerous to life and health STEL = Short-Term Exposure limit
mg/m3 = milligrams per cubic meter TLV = threshold limit value
NA = not applicable pg/m® = micrograms per cubic meter
NIOSH = National Institute of Occupational Safety and Health




1)

3)

4)

5)

6)

7)

8)

Project Site Orientation and Training

Sign-in
Introduction
Project Review
a) Project-wide
b) Site-specific
Emergency Procedures
a) Emergency numbers
b) Emergency contact sheet (handout)
c) Emergency routes (map)
d) Earthquake event
1) If outside, stay away from buildings, structures, trees, telephones and power poles
and lines.
i1) If inside, stay inside stay away from windows and get under desk or tables
ii1) If driving, do not drive under or over bridges, through tunnels, do not park under
trees or overhanging objects. Locate an area clear of overhead hazards, park and
remain in the vehicle
Personal protective equipment (PPE)
a) Safety glasses
b) Hard hats
c) Vest
d) Steel/composite toe boots
e) Hearing protection
f) Gloves
Hazard Communication
a) Chemical inventory list
b) Material Safety Data Sheets
c) Physical Agent Data Sheets
d) Labeling
e) Training
Drug and Alcohol program
a) Provide attendees with copies of the following:
i) Drug and alcohol policy
i1) Consent to drug and alcohol testing as a condition of employment
ii1) Consent to enter a rehabilitation treatment and counseling
Hazardous Waste Program
a) HAZWOPER 1910.120 and 1926.65
b) Hazardous substances
1) Diesel-range organics
i1) Gasoline-range organics
(1) Benzene, toluene, ethylbenzene, and xylenes
i11) Pesticides
(1) DDT (dichlorodiphenyltrichloroethane)
iv) PCBs (polychlorinated biphenyls)
v) Residual-range organics



vi) Resource Conservation and Recovery Act Metals
vii) Semivolatile organic compounds
(1) Polycyclic aromatic hydrocarbons
viii) Volatile organic compounds
ix) Asbestos
9) PPE levels, D, C, B, A
10) Work Zones
11) Exclusion Zones
12) Clean Zone
13) Tailgate meeting
a) Time (7am daily)
b) Location (at our office)
14) Activity Hazard Analysis (AHA)
a) Procedure
b) Review of AHAs
15) Safe Plan of Action (SPA)
a) Procedure
b) Review of SPAs
16) Safety Observation Reports (SOR)
a) Procedure
b) Review submitted SORs
17) Wild animals
a) Clear the area
1) Evaluate and control the area before entry by determining areas of recent sightings
through local Fish and Game, state troopers, etc.;
i1) Conduct a site observation from an oft-site elevated point, if possible;
iil) Conduct a controlled walkthrough in the area;
iv) Arrange briefing by a local specialist if possible, e. g., Fish and Game, etc.;
v) Utilize appropriate noisemakers / deterrents.
b) What to do if you encounter a bear
1) Make yourself appear big
i1) Use air horn and pepper spray
ii1) Make loud noise
1v) Don’t run
c) What to do if you get attacked
1) Surrender, fall to the ground and play dead
i1) Lie flat on your stomach or curl up in a ball with you hands covering the back of
your neck
ii1) Don’t move until the bear has moved out of sight
iv) Fight off the attack
d) What do you do if you encounter a moose
1) Give them space, at least 100 feet
i1) If the moose appears to be alarmed (ears pinned back, raised hackles) back away
slowly
ii1) Do not get between a mother and her calf (s)
e) What to do if you get charged



1) Keep a tree or other large object between you and the animal
i1) Ifin an open area run away
18) Beyond Zero
a) Review program
19) Project Safety agreement
a) Sign agreement
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Site-specific Respiratory Protection Program

This Site-specific Respiratory Protection Program has been developed to define site-specific
procedures for respirator use at this site.

This Program establishes acceptable HSE standards and procedures to be used when
respiratory protection is required.

This United States Respiratory Protection Program has been developed in accordance with the
provisions of 29 CFR 1910.134 and 29 CFR 1926.103.

Copyright© 2007, Jacobs Engineering Group Inc. JACOBS
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1.0

PROGRAM ADMINISTRATION

The Program Administrator is responsible for the overall administration of this Program
and for required evaluations of the Program’s effectiveness.

The Program Administrator has designated the Site HSE Supervisor to assist with
administration of the Program and evaluation of the Program’s effectiveness.

Program components include:

e Program administration,

¢ Medical evaluations of employees required to use respirators,
e Procedures for selecting respirators for use in the workplace,
e Fit testing procedures for tight-fitting respirators,

e Procedures for proper use of respirators in routine and reasonable foreseeable
emergency situations,

e Training of respirator wearers in the respiratory hazards to which they are
potentially exposed during routine and emergency situations,

e Procedures and schedules for cleaning, disinfecting, storing, inspecting,
repairing, discarding, and maintaining respirators,

e Procedures to verify adequate air quality, quantity, and flow of breathing air for
atmosphere-supplying respirators, and

o Procedures for regularly evaluating the effectiveness of the program.

Regular program effectiveness observations should be documented through the use of
Appendix C, Respiratory Protection Program Checklist. Safety Observation Reports
(SORs) and Safety Evaluation Reports (SERs) can also be used to document Program
effectiveness.

The Site Supervisor, in conjunction with the site HSE Supervisor, shall ensure that noted
deficiencies are corrected as soon as possible.
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2.0 MEDICAL EVALUATION

A medical evaluation will be completed to determine the worker’s ability to use a
respirator, before the respirator wearer is fit tested or required to use the respirator in the
workplace.

Based on the findings of the medical evaluation, a medical examination may also be
required.

2.1. Medical Evaluation Procedures

2.1.1. A physician or other licensed health care professional (PLHCP) performs all
respirator user medical evaluations. Each respirator wearer shall complete the
Medical Questionnaire for Respirator Users (Appendix A), which is forwarded to
a Jacobs-designated physician for a written determination of the worker’s ability
to use the selected respirator, under the defined working conditions.

2.1.2. All respirator users will complete the Medical Questionnaire for Respirator Users,
Appendix A.

2.1.3. If a pre-employment or annual physical is required and conducted, it may be
used to meet the requirements of this section, if it includes the same information
as the Medical Questionnaire for Respirator Users, Appendix A.

2.1.4. The medical questionnaire and examinations are administered confidentially
during the respirator wearer’s normal work hours or at a time and place
convenient to the worker. The medical questionnaire is also administered in a
manner that ensures the respirator wearer understands its content.

2.1.5. The respirator wearer is also provided an opportunity to discuss the
questionnaire and examination results with the PLHCP.

2.1.6. Any worker who refuses to be medically evaluated for respirator use will not be
allowed to use a respirator.

2.2. Medical Examinations

2.2.1. A medical examination is provided for any worker who gives a positive response
to any of Questions 1 through 8 in Section 2 of the Medical Questionnaire for
Respirator Users, Appendix A, or whose initial medical examination
demonstrates the need for a follow-up medical examination.

The medical examination shall include any medical tests, consultations, or
diagnostic procedures that the PLHCP deems necessary to make final
determination on the respirator wearer’s ability to use a respirator.

2.3. Supplemental Information for the PLHCP

2.3.1. Supplemental information concerning the specific type(s) of respirator to be used
and the anticipated working conditions is provided to the PLHCP, with each
Medical Questionnaire for Respirator Users, Appendix A, before the PLHCP
makes a recommendation concerning a worker’s ability to use a respirator.

If requested by the PLHCP, a copy of the OSHA Respiratory Protection standard
is to be provided to the PLHCP by the site HSE supervisor.
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2.4. Medical Recommendation

2.4.1. Following the evaluation and/or examination, a written recommendation
regarding the worker’s ability to use the respirator must be provided by the
PLHCP. The recommendation shall provide the following information:

¢ Any limitations on respirator use related to the medical condition of the
worker or to the workplace conditions in which the respirator will be used,
including whether or not the worker is medically able to use the respirator;

e The need, if any, for follow-up medical evaluations; and

o A statement that the PLHCP has provided the worker with a copy of the
PLHCP’s written recommendation.

2.4.2. For negative pressure respirator work, if the PLHCP finds a medical condition
that may place the worker’s health at increased risk, a powered air-purifying
respirator (PAPR) can be provided if the PLHCP determines that the worker can
use the PAPR.

2.4.3. If aworker is wearing a PAPR because of medical restrictions and if a
subsequent medical evaluation finds that the worker is medically able to use a
negative pressure respirator, then there is no longer a requirement to provide a
PAPR.

3.0 ADDITIONAL MEDICAL EVALUATIONS AND/OR EXAMINATIONS
3.1.1. An additional medical evaluation and/or examination shall be conducted if:
o A worker reports medical signs or symptoms that are related to ability to
use a respirator;

o A PLHCP, supervisor, Site HSE Supervisor, or the Respirator Program
Administrator determines that a worker needs to be reevaluated;

¢ Information from the respiratory protection program, including
observations made during fit testing and program evaluation, indicates a
need for worker reevaluation; or

e A change occurs in workplace conditions, e.g., physical work effort,
protective clothing, temperature, that may result in a substantial increase
in the physiological burden placed on a worker.
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4.0 RESPIRATOR SELECTION

This section presents the types of respirators available on-site and the criteria and
procedure to be used to determine respiratory protection needed for specific tasks.

4.1.1. Criteria for Respirator Selection

4.1.2. The respirator type that is selected for each work scenario shall be appropriate
for the chemical state and physical form of the contaminant. The respirator type
is to be chosen using the selection logic presented in Appendix D. The
parameters used making the selection are to be documented on Form 3-1,
Respirator Selection Worksheet, or equivalent.

4.1.3. For each type of task for which respiratory protection is required, the selection
sequence in Appendix D shall be addressed. Task examples include permit-
required confined space entry, first line breaks, process valve maintenance
activities, painting, cleaning, or degreasing with solvents, etc.

For routine tasks, where conditions or hazards do not change, a single
respiratory hazard selection evaluation is generally sufficient. If hazards, work
sequences, or conditions change, the respirator selection criteria must be re-
evaluated.

4.2. Particulate Exposure Respirator Selection

4.2.1. For particulate exposures, the particulate cartridge Types N, R, and P refer to
standard performance designations established by NIOSH.

¢ N refers to no oil exposure and 95%, 99%, or 100% (99.97%) filter
efficiency.

o Rrefers to some oil up to eight hours and 95%, 99%, or 100% (99.97%)
filter efficiency.

e P cartridge types can be used with oil exposure with no time restriction
and 95%, 99%, or 100% (99.97%) filter efficiency. Individual
manufactures may have different designations. To aid in decision-making
on the appropriate type of respirator, individual manufacturer literature will
also be used.

4.3. Assigned Protection Factors (APFs)

4.3.1. Assigned Protection Factors (APFs) as specified by OSHA and NIOSH are
presented in Tables 1-3 in Appendix D.

4.3.2. The lower of the two factors for each respirator and contaminant type shall be
used in conjunction with exposure limits and workplace concentrations to assess
the appropriateness of the respirator.

4.3.3. Fit factors determined for an individual by quantitative fit testing or other methods
are not to be substituted for the APF provided in tables. The fit factor determined
through fit testing must be greater than the APF; otherwise the respirator is not to
be used.

4.4, 3.4 Filtering Facepiece Respirator

4.4.1. Filtering facepiece respirators (dust mask) are a class of air-purifying halfmask
respirator. The APF of the filtering facepiece respirators are equal to that for the
air-purifying half-mask respirator. Filtering facepiece respirators are not to be
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used for contaminants with substance-specific standards (as listed in 29 CFR
1910.1001-1450, Subpart Z) or to protect against class A-1 carcinogens (as
listed in American Conference of Governmental Hygienists TLVs and BEls,
2006). This respirator provides protection against low levels of certain dusts
and/or fumes, but does not supply oxygen, and shall not be used in an oxygen
deficient atmosphere. It is not to be used in any atmosphere that is immediately
dangerous to life or health.

4.4.2. All requirements that apply to air-purifying respirators apply to filtering facepiece
respirators when used for protection against contaminants with workplace
concentrations greater than the respective action levels.

4.5. Cartridge Change Schedule

4.5.1. For each task involving the use of a cartridge respirator, a respirator cartridge
change schedule shall be provided.

4.5.2. Two options are available for those jobs involving vapor or gas exposures.

The cartridge change-out schedule can be based on end-of-service-life
indicator (ESLI) on the cartridge. There are ESLIs for mercury vapor
cartridges and carbon monoxide, chlorine, ethylene oxide, and hydrogen
sulfide canisters. There is also an OSHA contaminant-specific cartridge
and canister change schedule for benzene, acrylonitrile, formaldehyde,
methylenedianiline and 1,3 butadine. Refer to the contaminant specific
regulation.

Or, manufacturers’ change schedules may be used. If software
calculations are used, a copy of the calculation printout must be attached
to the Respirator Selection Worksheet, Form 3-1. The 3M cartridge
change schedule is located
http://www.3m.com/occsafety/html/software.html. The MSA cartridge life
expectancy calculator is
http://www.msanet.com/msanorthamerica/msaunitedstates/cartlife/index.h
tml.

5.0 IMMEDIATELY DANGEROUS TO LIFE OR HEALTH ATMOSPHERES

5.1.1. Worker exposure to any of the following Immediately Dangerous To Life Or
Health (IDLH) task conditions shall be avoided.

Oxygen concentrations less than 19.5% or greater than 23.5%, or
Atmospheres greater than 1% of the Lower Explosive Limit, or

Atmospheres that are potentially Immediately Dangerous to Life or Health
(IDLH), or

Unprotected exposure to known human carcinogens, mutagens, or
teratogens, or

Unprotected exposure to known chemical sensitizers.

5.1.2. When work in these environments seems to be absolutely necessary, the Project
Manager shall appeal to the appropriate Senior Operations Manager and Senior
HSE Manager for written approval to proceed and specific safe work procedures.
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5.1.3. For tasks for which there is the potential for IDLH atmospheres, the respirator

5.1.5.

must be a full facepiece supplied-air respirator in positive pressure mode and 5-
minute (minimum) escape cylinder.

Examples of jobs that have the potential to become IDLH:

e Breaking into flare lines,
¢ Initial opening of all H2S or CO equipment vessels and lines,

o Confined space entry work where inert gas, e.g., nitrogen purge, may be
present, or

o Working in certain process or sanitary sewers.

In potential IDLH atmospheres, ongoing air monitoring shall be conducted to
verify contaminant concentrations and to detect changes.

For work in atmosphere with the potential for IDLH conditions, trained rescue
standby person(s) located outside the potential IDLH area are posted and
equipped with an SCBA or supplied-air respirator on separate supply. This
includes work in confined spaces that require supplied-air respiratory protection.

Standby persons will be equipped with:

e Continuous-flow or pressure-demand SCBAs or a continuous flow or
pressure-demand, supplied-air respirator with a 5-minute (minimum)
escape air cylinder and

o Appropriate retrieval equipment (harnesses, wristlets, anklets) for
removing an employee, who enters the hazardous atmosphere.

Retrieval equipment must be used unless it would increase the overall risk of
rescue. Situations may exist in which retrieval lines would pose an entanglement
problem, especially if airlines and/or electrical cords are present.

Verify that visual or signal line communication is maintained between personnel
in the potential IDLH atmosphere and personnel located outside the potential
IDLH atmosphere.
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6.0 FIT TESTING REQUIREMENTS

Respirator fit testing is performed in accordance with the fit test protocols and procedures
described below.

6.1. General Fit Test Protocols

The Program Administrator will designate qualified persons to conduct qualitative and/or
quantitative fit tests.

6.1.1. The following fit testing requirements will be met.

6.1.2.

6.1.3.

6.1.4.

6.1.5.

6.1.6.

o Each respirator wearer will be fit-tested on each, specific (model, size)
respirator worn prior to initial use and annually thereafter.

o Spectacles (glasses), goggles, faceshields, or welding helmets will be
worn in a manner that does not interfere with the facepiece seal of the
respirator.

e Contact lenses (soft and gas permeable only) may be worn with a full-
facepiece respirator. However, some clients have policies, which prohibit
their use on their sites.

e Respirator wearers shall be clean-shaven. Facial hair shall not interfere
with the sealing surface of the facepiece and the face or interfere with
valve function.

e User seal checks are performed each time the respirator is donned.
Fit tests shall be documented and retained until the next fit test is administered.

Fit test Form 4-1, Qualitative Respirator Fit-Test Record, and Form 4-2,
Quantitative Respirator Fit-Test Record, may be used to document the fit test.

The respirator wearer shall be allowed to pick the most acceptable respirator
from a sufficient number of respirator models and sizes so that the respirator is
acceptable to, and correctly fits, the user.

Prior to the selection process, the respirator wearer shall be shown how to don a
respirator, how it should be positioned on the face, how to set strap tension, and
how to determine an acceptable fit.

A mirror will be available to assist the respirator wearer in evaluating the fit and
positioning of the respirator. This instruction does not constitute the respirator
wearer’s formal training on respirator use, because it is only a review.

Respirator wearers shall be informed that they are being asked to select the
respirator that provides the most acceptable fit.

The respirator wearer shall be instructed to hold each chosen facepiece up to the
face and eliminate those that obviously do not give an acceptable fit. The more
acceptable facepieces are noted in case the one selected proves unacceptable.

The most comfortable facepiece is donned and worn at least five minutes to
assess comfort. If the respirator wearer is not familiar with using a particular
respirator, then he/she shall be directed to don the facepiece several times and
to adjust the straps each time to become adept at setting proper tension on the
straps.
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6.1.7. Assessment of comfort shall include a review of the following points with the

6.1.8.

6.1.10.

6.1.11.

6.1.12.

6.1.13.

respirator wearer.

o Position of the respirator on the nose
o Room for eye protection
o Room to talk
o Position of respirator on face and cheeks
The following criteria shall be used to help determine the respirator fit.

e Chin properly placed

o Adequate strap tension, not overly tightened

o Fit across nose bridge

e Respirator of proper size to span distance from nose to chin

o Tendency of respirator to slip

o Self-observation in mirror to evaluate fit and respirator position

. The respirator wearer shall conduct negative and positive pressure user seal

checks each time the respirator is donned.

Before conducting the negative and positive pressure user seal checks, the
respirator wearer shall be told to seat the respirator on the face by moving the
head from side-to-side and up and down slowly, while taking in a few slow deep
breaths.

Another facepiece shall be selected and retested if the respirator wearer fails the
user seal check.

The test shall not be conducted if there is any hair growth between the skin and
the facepiece-sealing surface, such as stubble beard growth, beard, mustache,
or sideburns, which cross the respirator-sealing surface.

Any type of apparel or obstruction, which interferes with a satisfactory fit, shall be
altered or removed.

If the respirator wearer exhibits difficulty in breathing during the tests, he or she
shall be referred to a physician or other PLHCP for a medical re-evaluation to
determine whether they can wear a respirator while performing their duties.

If the respirator wearer finds the fit of the respirator unacceptable, the respirator
wearer shall be given the opportunity to select a different respirator and to be
retested.

A tight fitting powered air purifying respirator (PAPR) can be fit tested by not
turning the fan motor on.

Exercise Regimen

Prior to the commencement of the fit test, the respirator wearer shall be given a
description of the fit test and the respirator wearer’s responsibilities during the
test procedure.

The description of the process shall include a description of the test exercises
that the respirator wearer will be performing.
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6.1.14.

The respirator to be tested shall be worn for at least 5 minutes before the start of
the fit test.

The fit test shall be performed while the respirator wearer is wearing any
applicable safety equipment that may be worn during actual respirator use, which
could interfere with respirator fit.

Test Exercises

The following test exercises are performed for all fit testing methods prescribed in
this procedure, except for the Control Negative Pressure (CNP) method. A
separate fit testing exercise regimen is contained in the CNP protocol. The
respirator wearer shall perform exercises, in the test environment, in the following
manner.

e Normal Breathing
In a normal standing position, without talking, the respirator wearer shall
breathe normally.

e Deep Breathing
In a normal standing position, the respirator wearer shall breathe slowly
and deeply, taking caution so as not to hyperventilate.

e Turning Head Side To Side
Standing in place, respirator wearer shall slowly turn his or her head from
side to side between the extreme positions on each side.

The head shall be held at each extreme momentarily so the respirator
wearer can inhale at each side.

e Moving Head Up And Down

Standing in place, the respirator wearer shall slowly move his or her head
up and down.

The respirator wearer shall be instructed to inhale in the up position (i.e.,
when looking toward the ceiling).

e Talking

The respirator wearer shall talk out loud slowly and loud enough so as to
be heard clearly by the test conductor. The respirator wearer can read
from a prepared text such as the Rainbow Passage, count backward from
100, or recite a memorized poem or song.

e Rainbow Passage

“When the sunlight strikes raindrops in the air, they act like a prism and
form a rainbow. The rainbow is a division of white light into many
beautiful colors. These take the shape of a long round arch, with its path
high above, and its two ends apparently beyond the horizon. There is,
according to legend, a boiling pot of gold at one end. People look, but no
one ever finds it. When a man looks for something beyond reach, his
friends say he is looking for the pot of gold at the end of the rainbow.”

e Grimace
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The respirator wearer shall grimace by smiling or frowning. (This applies
only to QNFT testing; it is not performed for QLFT.)

e Bending Over

The respirator wearers shall bend at the waist as if they were to touch
their toes. Jogging in place shall be substituted for this exercise in those
test environments, such as shroud type QLFT units, which do not permit
bending over at the waist.

e Normal Breathing

In a normal standing position, without talking, the respirator wearer shall
breathe normally.

Each test exercise shall be performed for one minute except for the grimace
exercise, which shall be performed for 15 seconds.

The respirator wearer shall be questioned by the test conductor regarding the
comfort of the respirator upon completion of the protocol. If it has become
unacceptable, another model of respirator shall be tried.

The respirator shall not be adjusted once the fit test exercises begin. Any
adjustment voids the test, and the fit test must be repeated.

6.2. Qualitative Fit Test Requirements

6.2.1. Negative-pressure air purifying respirators that will be worn in concentrations that
are equal to or less than 10 times the PEL may be fit tested using qualitative fit
test requirements (QLFT). (QLFT may only be used to fit negative pressure air
purifying respirators that allow for a fit factor of 100 or less.)

QLFT is not to be used to test for respirator fit if the site contaminants being
protected against have a substance-specific standard or are class A1
carcinogens

6.2.2. The person administering the QLFT will be able to prepare test solutions,
calibrate equipment, and perform tests properly; recognize invalid tests; and
ensure that test equipment is in proper working order.

6.2.3. The QLFT equipment is to be kept clean and well maintained so as to operate
within the parameters for which it was designed.

6.3. Quantitative Fit Test Requirements
6.3.1. The following quantitative fit test (QNFT) methods are acceptable.

Quantitative fit testing using a non-hazardous test aerosol (such as corn oil,
polyethylene glycol 400 [PEG 400], di-2-ethyl hexyl sebacate [DEHS], or sodium
chloride) generated in a test chamber, and employing instrumentation to quantify
the fit of the respirator; The QNFT is to be used for fit factors greater than or
equal to 100 for tight fitting half-facepiece or greater or equal to 500 for tight
fitting full facepiece respirators.

If the site contaminants being protected against have a substance-specific
standard or are class A1 carcinogens, it is required that the QNFT be used to test
for respirator fit
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6.3.2.

Quantitative fit testing using ambient aerosol as the test agent and appropriate
instrumentation (condensation nuclei counter) to quantify the respirator fit;

Quantitative fit testing using controlled negative pressure and appropriate
instrumentation to measure the volumetric leak rate of a facepiece to quantify the
respirator fit.

QNFT Procedure

The person administering the QNFT will be able to calibrate equipment and
perform tests properly, recognize invalid tests, calculate fit factors properly, and
ensure that test equipment is in proper working order.

The QNFT equipment must be kept clean, maintained, and calibrated according
to the manufacturer’s instructions so as to operate at the parameters for which it
was designed.

Once a respirator has been modified or altered with a fit test probe, the facepiece
will only be used for fit testing. When the facepiece is returned to the original
NIOSH tested-and-certified configuration, the facepiece may be returned to
service.
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Form 4-1, Qualitative Respirator Fit-Test Record

Name: Respirator User
(print) Identification Number:
Date: Project: Location:

Personal Use Conditions/Limitations: The following personal use conditions may affect the
prospective respirator wearer’s ability to obtain a proper face-seal, properly wear the respirator
in the work environment, or may be prohibited by HSEP 13.9, Respiratory Protection Program.

Check all that apply:
None Beard/Facial Hair Dentures

Prescription Eyeglasses Contact Lenses
Scars/Other: Explain:
Fit-Test Record
Respirator (Make, Model and Size):
Qualitative Fit-Testing Agent:
_______ Bitrex™ (Denatonium Benzoate)
__ Isoamyl Acetate (Banana Oil)
Irritant Smoke (Stannic Chloride)
Saccharin Solution
Fit-Test Results

PASS: Fit-Test Agent Not Detected Inside the Facepiece by Respirator Wearer
(Worker’s signature is required.)

| have been fit-tested to assure proper respirator size, as well as facepiece to face seal. | have
been instructed in the proper use, care and limitations of the respirator listed above. | have
demonstrated the proper donning of this equipment according to training received.

FAIL: Fit-Test Agent Detected Inside the Facepiece by Fit-Tested Worker.

Worker must not wear the respirator until a successful (passing) fit-test is obtained. This test is
ended. Do not have this form signed.

Person Performing Fit-Test:

Respirator Wearer’s Signature:
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Form 4-2, Quantitative Respirator Fit-Test Record

Name: Respirator User
(print) Identification Number:
Date: Project: Location:

Personal Use Conditions/Limitations: The following personal use conditions may affect the
prospective respirator wearer’s ability to obtain a proper face-seal, properly wear the respirator
in the work environment, or may be prohibited by HSEP 13.9, Respiratory Protection Program.

Check all that apply:
None Beard/Facial Hair Dentures

Prescription Eyeglasses Contact Lenses
Scars/Other: Explain:
Fit-Test Record
Respirator (Make, Model and Size):
Quantitative Fit-Testing
Ambient Aerosol Condensation Nuclei Counter (Portacount): O Yes O No

Controlled Negative Pressure: 0 Yes [ No
Fit-Test Results

PASS: | have been fit-tested to assure proper respirator size, as well as facepiece
to face seal. | have been instructed in the proper use, care and limitations of
the respirator listed above. | have demonstrated the proper donning of this
equipment according to training received.

FAIL: Worker must not wear the respirator until a successful (passing) fit-test is
obtained. This testis ended. Do not have this form signed.

Person Performing Fit-Test:

Respirator Wearer’s Signature:
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PROPER RESPIRATOR USE

General Requirements

7.11.

7.1.2.

7.1.5.

7.1.7.

All respirators, filters, cartridges, and components used at this site shall be
certified by NIOSH (a U.S. certification) and shall be worn in accordance with all
manufacturers’ instructions.

Respirators shall be used only for the purpose intended and shall not be modified
in any way.

. Tight-fitting facepiece respirators are not to be worn by workers, who have any

condition that interferes with the face-to-facepiece seal or valve function (such as
facial hair).

If a worker wears corrective glasses or goggles or other personal protective
equipment, the Site HSE Supervisor shall ensure that such equipment is worn in
a manner that does not interfere with the seal of the facepiece to the face of the
user.

For all tight-fitting respirators, a user seal check is conducted each time the
respirator is donned. Tight-fitting respirators that cannot be seal-checked are not
acceptable for use.

Site management shall ensure appropriate surveillance of work area conditions
and degree of worker exposure or stress. When there is a change in work area
conditions or degree of worker exposure or stress that may affect respirator
effectiveness, the Site HSE Supervisor shall reevaluate the continued
effectiveness of the respirator.

The worker’s Supervisor will ensure that workers can leave the area:
e To wash their faces and respirator facepieces as necessary to prevent
eye or skin irritation associated with respirator use;

o If they detect vapor or gas breakthrough, changes in breathing resistance
or leakage of the facepiece; or

o To replace the respirator or the filter, cartridge, or canister elements,
when vapor or gas breakthrough is detected, changes in breathing
resistance occurs, or when there is leakage of the facepiece. The
respirator will be replaced or repaired before allowing the worker to
return to the work area.

Prior to use, the following items are visually inspected, as appropriate:

Tightness of connections
Condition of facepiece
Head straps

Valves and connecting tube
Cartridge/Canisters

Elastic parts (for pliability)
Respirator function
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7.2.

7.3.

7.4.

7.5.

Procedures for Using the Respirator

Inspect the respirator before use to verify that all parts are present and in good working
order.

Follow the manufacturer’s instructions when donning and adjusting the respirator straps.
Some disposable single-use respirators utilize elastic straps and adjustable buckles.

If detection of vapor inside the facepiece (by smell or otherwise) or difficult breathing is
experienced, workers are trained to leave the area immediately, report the condition to
their supervisor, and provide the respirator to the Site HSE Supervisor for inspection.

Particulate Filter Respirator

Particulate Filter Respirators provide protection against low levels of certain
dusts and/or fumes (Appendix D Table 1). This respirator does not supply
oxygen and shall not be used in an oxygen deficient atmosphere. These
respirators cannot be used in any atmosphere that is immediately dangerous to
life or health.

Chemical Cartridge Respirator/Air Purifying Respirator (Non-IDLH)
7.4.1. Limitations

This respirator does not supply oxygen and shall not be used in an oxygen
deficient atmosphere. These respirators cannot be used in any atmosphere that
is immediately dangerous to life or health. Workers are trained to leave the area
immediately if an odor is detected inside the respirator.

7.4.2. These respirators provide protection against low levels of certain gases and
vapors. Respirator canisters or cartridges shall be specifically selected for
concentrations of gases and/or vapors that may be encountered (Appendix D
Table 2)

7.4.3. Air purifying respirators (APRs) shall not be used for rescue or emergency work.

7.4.4. Cartridges are replaced in accordance with cartridge change schedule stated in
the Respirator Selection Worksheet, Form 3-1, or if workers can smell or
otherwise detect vapors inside the facepiece, or if difficulty breathing is
experienced, the cartridges will be changed.

5.5 Airline Respirator
7.5.1. Limitations

An airline respirator shall not be used in any atmosphere that is immediately
dangerous to life or health, including an oxygen deficient atmosphere, unless
equipped with a self-contained escape (5, 15, or 30 minute) air cylinder.

7.5.2. Procedures for Using Airline Respirators
o Workers shall inspect all equipment before each use to assure all parts
are present and in good working order.

¢ If using an escape air cylinder, user will ensure that air supply is of
sufficient capacity (5, 15, or 30 minute) to permit safe escape from work
area.

¢ The worker will then follow the manufacturer’s instruction to select correct
length of airline hose.
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7.5.3.

e Connect hose to regulator and air supply. (The maximum air pressure at
the point of attachment of hose to air supply is determined by
manufacturer’s instructions.)

o The worker will then don the respirator and adjust to obtain a snug but
comfortable fit and perform a user seal check.

o Next the worker shall connect the respirator to the regulator and adjust
the airflow in the facepiece.

¢ In case of respirator malfunction, workers are trained to leave the area
immediately, report the condition to their supervisor.

Procedures for Using Airline Respirators with Compressors

e If using a compressor, the worker and their supervisor, or the Site HSE
Supervisor, will verify that the compressor’s air intake is in an
uncontaminated area. Air-purifying filters and/or sorbents shall be used if
necessary to assure Grade D quality air. (Refer to the section below
related to Breathing Air Quality.)

e Record on a tag, which will be maintained at the compressor, the most
recent filter change date and the signature of the person authorized to
perform the filter change.

e If the compressor is oil-lubricated, it shall be equipped with high
temperature and carbon monoxide alarms that are both audible and
visual.

e For compressors that are not oil-lubricated, ensure that carbon monoxide
levels in the breathing air do not exceed 10 ppm.

¢ In-line air purifying sorbent filters with water and oil traps shall be installed
between the compressor and user(s).

7.6. Self-Contained Breathing Apparatus (SCBA)

7.6.1.

7.6.2.

7.6.3.

7.6.4.

SCBAs are provided primarily for use in emergency response when spills, leaks,
or other circumstances present respiratory hazards.

Grade D breathing air quality cylinders shall be stored and maintained in a fully
charged state and shall be recharged if the pressure falls to 90% of the
manufacturer’'s recommended pressure level.

Limitations
Air supply is generally rated for 30 minutes.

Heavy exertion and excitement will increase the breathing rate and deplete the
air supply sooner. Workers are trained to leave the area when the alarm
indicates low air supply.

Procedures for Using the Equipment

Workers shall inspect the unit before each use and ensure a sufficient air supply
(at or above 90%) and that the regulator and low pressure warning devices
function properly.

The user will then open the cylinder air supply valve.

Next, don unit so cylinder is on the user’s back with the valve pointing down and
engage and tighten the harness.
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Then the worker will don the respirator and adjust to obtain a snug but
comfortable fit and perform a user seal check.

The worker will then connect the facepiece hose to the regulator.

Workers are trained to use the bypass only in the event of regulator failure and to
leave area immediately, whenever the low-pressure alarm sounds.

7.6.5. Care and maintenance of SCBAs is performed by a qualified person.

7.6.6. Bottles are refilled only with breathing air that meets the specifications for Grade
D Breathing Air in Compressed Gas Association Commodity Specification
G-7.1-1989. Grade D has an oxygen content of 19.5-23.5%, condensed
hydrocarbon of 5 mg/m® or less, carbon monoxide of 10 ppm or less, carbon
dioxide of 1,000 ppm or less, and lack of noticeable odor.

7.6.7. SCBA emergency use respirators are kept accessible to the work area and
stored in compartments or in covers that are clearly marked as containing
emergency respirators.

7.6.8. All respirators maintained for use in emergency situations shall be inspected at
least monthly and in accordance with the manufacturer’'s recommendations, and
shall be checked for proper function before and after each use.

7.6.9. Emergency escape-only respirators shall be inspected before being carried into
the workplace for use.

7.6.10. For respirators maintained for emergency use, the Site HSE Supervisor or
Supervisor will assure the presence of a tag or label containing the date the
inspection was performed, the name (or signature) of the person who made the
inspection, the findings, required remedial action, and a serial number or other
means of identifying the inspected respirator.

This information is provided on a tag or label that is attached to the storage
compartment for the respirator, is kept with the respirator, or is included in
inspection reports stored as paper or electronic files. This information shall be
maintained until replaced following a subsequent inspection.

7.7. Breathing Air Quality

7.7.1. Air supply shall be free of harmful quantities of contaminants, and shall meet
specification for Grade D Breathing Air as described in the Compressed Gas
Association publication G-7 1988, Compressed Air for Human Respiration.

7.7.2. Compressed oxygen shall not be used in supplied-air respirators or in open
circuit self-contained breathing apparatus.

7.7.3. Breathing air may be supplied to respirators from cylinders or air compressors.
Cylinders must have a dated label or sticker affixed to them indicating “Certified
Breathing Air” or equivalent.

7.7.4. Workers are instructed to stop work immediately if they experience difficulty in
breathing, smell any unusual odors, or experience an ill feeling such as a
headache or upset stomach, etc. and report the situation to their Supervisor.

7.8. User Seal Checks
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Workers shall test the seal of their respirator to their face prior to using by performing
both negative-pressure and positive-pressure user seal checks according to the
following guidelines.

7.8.1.

7.8.2.

Negative-Pressure Seal Check Procedure

Close inlet openings of the respirator, canister(s), cartridge(s), or filter(s) by
covering with palm of hands, by replacing the inlet seal on the canister(s), or by
squeezing a breathing tube or blocking its inlet so as not to allow the passage of
air.

Inhale gently and hold breath for ten seconds.

Verify that a satisfactory fit has been achieved by assuring that the facepiece
collapses slightly and no inward leakage of air into facepiece is detected.

If inward leakage is detected the respirator wearer will reposition the facepiece
and/or straps and repeat this sequence until a satisfactory fit check is obtained.

Positive-Pressure Seal Check Procedure
Close exhalation valve or breathing tube or both.
Exhale gently.

Verify that a satisfactory fit has been achieved by assuring that a slight buildup of
positive pressure is generated inside the facepiece without detection of outward
leakage between the sealing surface and the face.

If outward leakage is detected, the respirator wearer will reposition the facepiece
and/or straps and repeat this sequence until a satisfactory seal check is
obtained.
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8.0 TRAINING

Training is provided to all workers who are required to use respirators, prior to them
using the respirator in the workplace.

8.1. Training Content

The training is comprehensive and is to be conducted on an annual basis or more often,
if necessary. At a minimum, the training includes the following topics:

e The nature of the hazard(s), including physical properties, odor characteristics,
physiological effects on the body, and known concentration levels of toxic
material or airborne radioactive level,

o How improper fit, usage, or maintenance can compromise the protective effect of
the respirator;

e The physical characteristics, functional capabilities, and limitations of various
types of respirators;

o How to use the respirator in emergency situations;
e How to inspect, don, doff, use, and check the seal of the respirator;
e Procedures for maintenance and storage of the respirator; and

¢ How to recognize the medical signs and symptoms that may limit or prevent the
effective use of respirators.

8.2. Training Documentation

Training documentation is maintained for all workers who are assigned work that
requires the use of a respirator. (Form 6-1 may be used to document training.)

Re-training is administered annually and when the following situations occur:

e Changes in the workplace or the type of respirator render previous training
obsolete;

¢ Inadequacies in the respirator wearer’'s knowledge or use of the respirator
indicate that the worker has not retained the requisite understanding or skill; or

¢ Situations arise in which retraining appears necessary to ensure safe respirator
use.
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Form 6-1, Air-Supplied Respirator Training

Name: Respirator User
(print) Identification Number:
Date: Project: Location:
| Have Been Trained and Understand APR | SAR

(\/ as applicable)

The workplace hazards

Respirator capabilities and limitations

How improper fit, usage, and maintenance can compromise respirator

How to use the respirator

How to use the respirator in an emergency

How to don, doff, and seal check the respirator

Cartridge change schedule (APR only)

How to maintain and store the respirator

The medical signs & symptoms that may limit effective use of respirator

APR=AIr Purifying Respirator
SAR=Supplied Air Respirator

Respirator Description

Type (APR/SAR)

Manufacturer

Model

Size

Type (APR/SAR)

Manufacturer

Model

Size

Type (APR/SAR)

Manufacturer

Model

Size

Type (APR/SAR)

Manufacturer

Model

Size

Person Performing Training:

Respirator Wearer’s Signature:
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RESPIRATOR MAINTENANCE

Cleaning and Sanitization

The following provides guidelines for cleaning and sanitizing respirators.
Recommendations provided by the equipment manufacturer may be used provided the
procedures are as effective as those listed here.

9.1.1.

9.1.2.

9.1.3.

Respirators will be cleaned and sanitized before being issued. Commercial
wipes may also be used by the wearer to clean his/her respirator between uses
during the work shift.

Cleaning, disinfecting, and storage of respirators shall be performed as follows:

Remove filters, cartridges, or canisters. Disassemble facepiece by removing
speaking diaphragms, demand- and pressure-demand valve assemblies, hoses,
or any components recommended by the manufacturer. Discard or repair any
defective parts.

Wash components in warm (43° C [110° F] maximum) water with a mild
detergent or with a cleaner recommended by the manufacturer. A stiff bristle (not
wire) brush may be used to facilitate the removal of dirt.

Rinse components thoroughly in clean, warm (43° C [110° F] maximum),
preferably running water. Drain.

When the cleaner used does not contain a disinfecting agent, respirator
components will be immersed for two minutes in one of the following:

e Hypochlorite solution (50 ppm of chlorine) made by adding approximately one
milliliter of laundry bleach to one liter of water at 43° C (110° F);

e Aqueous solution of iodine (50 ppm iodine) made by adding approximately
0.8 milliliters of tincture of iodine (6-8 grams ammonium and/or potassium
iodide/100 cc of 45% alcohol) to one liter of water at 43° C (110° F); or

o Other commercially available cleansers of equivalent disinfectant quality
when used as directed, as recommended or approved by the respirator
manufacturer.

Rinse components thoroughly in clean, warm (43° C [110° F] maximum),
preferably running water. Drain. The importance of thorough rinsing cannot be
overemphasized. Detergents or disinfectants that dry on facepieces may result
in dermatitis. In addition, some disinfectants may cause deterioration of rubber
or corrosion of metal parts if not completely removed.

Components are hand-dried with a clean lint-free cloth or air-dried.

Reassemble facepiece, replacing filters, cartridges, and canisters where
necessary.

Test the respirator to verify that all components work properly.

Chemical cartridges and mechanical filters shall be discarded and replaced as
defined in Section 3.0 of this Program.

Inspecting and Storing

Respirators are stored to protect them from damage, contamination, dust, sunlight,
extreme temperatures, excessive moisture, and damaging chemicals, and they shall be
packed or stored to prevent deformation of the facepiece and exhalation valve.
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Inspection and replacement of respirator parts shall be performed according to the
following:

9.2.1. All respirators must be inspected by the wearer prior to each use.

9.2.2. Storage shall be in a convenient, clean, and sanitary location. At a minimum,
respirators shall be stored in a protective bag.

9.2.3. SCBAs shall be inspected monthly and after each use by a qualified person. The
wearer shall self-inspect the SCBA prior to each use. SCBA inspections shall
include checking cylinder pressure and units shall be brought to the rated
pressure. Units shall be recharged after each use.

9.2.4. Airline respirators shall receive a functional check before and after each use.

9.2.5. Replacement of parts shall be made only with those specifically designed for the
respiratory device used. All maintenance and repair shall be performed only by
appropriately trained persons and shall be documented.

For some respiratory equipment’s maintenance and repairs, e.g., SCBAs, escape
units, the manufacturer will provide training certification for the person doing the
maintenance or repairs.

9.3. Repairing, Discarding, and Maintaining Respirators

9.3.1. Defective equipment shall be immediately removed from service and repaired
prior to use. Repairs shall be made only by an appropriately trained, designated
qualified person, and only with the manufacturer’s approved replacement parts.

9.3.2. Defective equipment not repaired immediately shall be tagged:
Danger — Do Not Use — Defective
9.3.3. Specific defect(s) will be listed on the tag.

9.3.4. Users may self-perform repairs only if they have been appropriately trained and
approved parts are available. Reducing and admission valves, regulators, and
alarms for air-supplied respirators shall only be repaired by the manufacturer or a
certified technician trained by the manufacturer.
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10.0 VOLUNTARY RESPIRATOR USE REQUIREMENTS

Workers may voluntarily use a respirator with the approval of their Supervisor. The Site HSE
Supervisor and Supervisor will evaluate requests for voluntary respirator use to determine if the
worker can perform the activities safely and respirator use will not in itself create a hazard.

If it is determined that voluntary use will be permitted, a copy of Appendix B of this program
shall be provided to the worker.

A medical evaluation and PLHCP’s written determination will also be provided for all workers
who are permitted to use respirators voluntarily, prior to their use of a respirator. (See Section
2.0 of this program).

Additionally, all requirements for cleaning, maintaining and storage of respirators contained in
this Program shall also apply to workers permitted to use respirators voluntarily. (See Section
7.0 of this program).

Respirators worn on a voluntary basis do not require fit testing.
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11.0 Respirator Program Evaluation

The effectiveness of this site-specific Respiratory Protection Program will be evaluated with
routine observations and formal Program evaluations.

11.1.Routine Observations

The Site HSE Supervisor shall be responsible for conducting routine observations
related to the effective selection, use, maintenance, storage and other aspects of this
Program. Observations shall be noted through the use of SORs or equivalent
documented routine safety inspections. Noted deficiencies shall be corrected as soon
as possible.

11.2.Program Evaluations

Formal Program evaluations shall be conducted on an annual basis and documented on
Respiratory Protection Program Checklist, Appendix C. SORs and SERs can also be
used to document Program effectiveness.

Noted deficiencies are corrected as soon as possible.
11.3.Content of Program Evaluations
Program evaluations shall conform to the following:

e Program administration,
¢ Medical evaluations of employees required to use respirators,
e Procedures for selecting respirators for use in the workplace,

e Training of respirator wearers in the respiratory hazards to which they are
potentially exposed during routine and emergency situations,

¢ Initial and annual fit testing for tight-fitting respirators,

e Procedures for proper use of respirators in routine and reasonable foreseeable
emergency situations,

e Procedures and schedules for cleaning, disinfecting, storing, inspecting,
repairing, discarding, and maintaining respirators,

e Procedures to verify adequate air quality, quantity, and flow of breathing air for
atmosphere-supplying respirators,

e Procedures for regularly evaluating the effectiveness of the program,
¢ Voluntary use procedures, and
e Other applicable observations.

Copyright© 2002, Jacobs Engineering Group Inc. JACOBS



HSEP 13.9f1 Page 30 of 55
Site-Specific Respiratory Protection Program Rev. 2, 8 May 03

APPENDIX A — OSHA Respirator Medical Evaluation Questionnaire

TO THE EMPLOYER: Answers to questions in Section 1, and to question 9 in Section 2 of Part
A, do not require a medical examination.

TO THE EMPLOYEE: Can you read: []Yes[]No
Your employer must allow you to answer this questionnaire during normal working hours, or at a
time and place that is convenient to you. To maintain your confidentiality, your employer or

supervisor must not look at or review your answers, and your employer must tell you how to
deliver or send this questionnaire to the health care professional who will review it.

PART A. SECTION 1. (Mandatory) The following information must be provided by every
employee who has been selected to use any type of respirator. (Please Print):

Today’s Date: Location/Job #:

Your Name: DEN/SSN:

Your Age (to nearest year): Sex: [] Male [ ] Female

Your height: ft. in. Your weight: Ibs.
Your job title:

A phone number where you can be reached by the health care professional who reviews this
questionnaire. (Include the area code):

The best time to reach you at this number:

Has your employer told you how to contact the health care professional who will review this
questionnaire? [_lYes [ INo

Check the type of respirator you will use (you can check more than one category):
A. [] N, R, or P disposable respirator (filter mask, non-cartridge type only).

B. [] Other type (for example, half- or full-face piece type, powered-air purifying,
supplied air, self-contained breathing apparatus).

Have you ever worn a respirator? [_|Yes [ |No

If yes, what types?

Have you ever failed a respirator examination or pulmonary function test? [ ]Yes [ |No
If yes, why?
Have you ever been denied or turned down for the use of a respirator? [ |Yes [ |No

If yes, why?
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PART A. SECTION 2. Name:

(Mandatory) Questions 1 through 9 below must be answered by every employee who has been selected to

use any type of respirator.

1. | Do you currently smoke tobacco, or have you smoked tobacco in the last LIYES [INO
month?
If yes, how long have you smoked?
What do you smoke? (please circle) [ ] Cigarettes [ ] Cigars [ ] Pipe
tobacco
How much do you smoke per day?
If NO, are you a former smoker? [ IYES [_INO
e How long since you quit?
e How many years did you smoke?
e How much did you smoke per day?
2. | Have you ever had any of the following conditions?
Explain all yes answers in the space provided below.
A. Seizures (fits) LIJYES[INO
B. Diabetes (sugar disease) [JYES[JNO
C. Allergic reactions that interfere with your breathin
D. Claugtrophobia (fear of closed-in plaﬁ:es): ] LIYESLINO
E. Trouble smelling odors [IvES[INO
Explain all yes answers here (include dates and treatment): [LIYES[LINO
3. | Have you ever had any of the following pulmonary or lung problems?
Explain all yes answers in the space provided below.
A. Asbestosis LIYES[INO
B. Asthma [ JYES[INO
C. Chronic bronchitis [ JYES[INO
D Emphysema LIYES[INO
E. Pneumonia LIYES[INO
F  Tuberculosis LIYES[INO
G. Silicosis [ J[YES[INO
H. Pneumothorax [JYES[JNO
I. Lung cancer
J. Brol?en ribs LIYESLINO
K. Any chest injuries or surgeries [IvES[INO
L. Any other lung problem that you have been told about LIYES[INO
Explain all yes answers here (include dates and treatment): [ JYES[INO
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4. | Do you currently have any of the following symptoms of pulmonary or lung

diseases?
Explain all yes answers in the space provided below. [JYES[JNO
A. Shortness of breath
B. Shortness of breath when walking fast on level ground or walking up a [JYES[INO
slight hill or incline
C. Shortness of breath when walking with other people at an ordinary
pace on level ground [ JYES[_INO
D. Have to stop for a breath when walking at your own pace on level [ JYES[INO
ground | | CIYES[INO
E. Shortness of breath when washing or dressing yourself CIYES[INO
F. Shortness of breath that interferes with your job
G. Coughing that produces phlegm (thick sputum) [LIYES[INO
H. Coughing that wakes you early in the morning LIYES[INO
I. Coughing that occurs mostly when you are lying down [JYES[INO
J. Coughing up blood in the last month
K. Wheezing LIYESLINO
L. Wheezing that interferes with your job LIYES[INO
M. Chest pain when you breathe deeply LIYES[INO
N. Any other symptoms that you think may be related to lung problems [JYES[JNO
Explain all yes answers here (include dates and treatment): CJYESINO
5. | Have you ever had any of the following cardiovascular or heart problems?
Explain all yes answers in the space provided below.
A. Heart attack [ JYES[_INO
B. Stroke [JYES[JNO
C. Angina
D. Heart failure LIYES[INO
E. Swelling in your legs or feet (not caused by walking) LIYESLINO
F. Heart arrhythmia (heart beating irregularly) [LIYES[LINO
G. High blood pressure [ IYES[INO
H. Any other heart problem that you have been told about [CJYES[INO
Explain all yes answers here (include dates and treatment):
LIYES[INO
6. | Have you ever had any of the following cardiovascular or heart symptoms?
Explain all yes answers in the space provided below.
A. Frequent pain or tightness in your chest [LIYES[LINO
B. Pain or tightness in your chest during physical activity LIYES[INO
C. Pain or tightness in your chest that interferes with your job [IYES[INO
D. In the past two years, have you noticed your heart skipping or missing
a beat LIYES[INO
E. Heartburn or indigestion that is not related to eating [LIYES[INO
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F. Any other symptoms that you think may be related to heart or [LIYES[INO
circulation problems
Explain all yes answers here (include dates and treatment):
7. | Do you currently take medication for any of the following problems?
Explain all yes answers in the space provided below.
A. Breathing or lung problems LIYES[INO
B. Heart trouble [JYES[JNO
C. Blood pressure YE N
D. Seizures (fits) LIYES[INO
List medications and dosages: [IYESLINO
8. | If you have used a respirator, have you ever had any of the following
problems? (If you have never used a respirator, check the following space
and go to question 9)
Explain all yes answers in the space provided below. [IYES[INO
A. Eye irritation
B. Skin allergies or rashes LIYESLINO
C. Anxiety [IYES[INO
D. General weakness or fatigue LIYES[INO
E. Any other problem that interferes with you use of a respirator [ JYES[INO
Explain all yes answers here (include dates and treatment):
9. | Would you like to talk to the health care professional that will review this
questionnaire about your answers on this questionnaire? [JYES[JNO

Copyright© 2002, Jacobs Engineering Group Inc. JACOBS




HSEP 13.9f1 Page 34 of 55
Site-Specific Respiratory Protection Program Rev. 2, 8 May 03

Questions 10 to 15 below must be answered by every employee who has been selected to use either a
full-facepiece respirator or a self-contained breathing apparatus (SCBA). For employees who have
been selected to use other types of respirators, answering these questions is voluntary.

10 | Have you ever lost vision in either eye (temporarily or permanently)? LIYES[INO
Explain all yes answers here (include dates and treatment):
11 | Do you currently have any of the following vision problems?
A. Wear contact lenses [ IYES[_INO
B. Wear glasses [ JYES[INO
C. Color blind
D. Any other eye or vision problem LIYESLINO
Explain all yes answers here (include dates and treatment): [IYES[INO
12 | Have you ever had an injury to your ears, including a broken eardrum? LIYES[INO
Explain all yes answers here (include dates and treatment):
13 | Do you currently have any of the following hearing problems?
- A. Difficulty hearing LIYES[INO
B. Wear a hearing aid [JYES[JNO
C. Any other hearing or ear problem
Explain all yes answers here (include dates and treatment): LIYESLINO
14 | Have you ever had a back injury? LIYES[INO
: Explain all yes answers here (include dates and treatment):
15 | Do you currently have any of the following musculo-skeletal problems?
Explain all yes answers in the space provided below.
A. Weakness in any part of your arms, hands, legs or feet LIYES[INO
B. Back pain [ JYES[INO
C. Difficulty fully moving your arms and legs [IYES[INO
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D. Pain or stiffness when you lean forward or backward at the waist [ I[YES[_INO
E. Difficulty fully moving your head up or down [JYES[JNO
F. Difficulty fully moving your head side to side
G. Difficulty bending at your knees LIYESLINO
H. Difficulty squatting to the ground [Ives[INO
I.  Climbing a flight of stairs or a ladder carrying more than 25 pounds [LIYES[INO
J. Any other muscle or skeletal problem that interferes with using a [ JYES[INO
respirator [JYES[JNO

Explain all yes answers here (include dates and treatment):

12.0 PART B: DISCRETIONARY QUESTIONS

Any of the following questions, and other questions not listed, may be added to the questionnaire at the
discretion of the health care professional who will review the questionnaire.

1. In your present job, are you working at high altitudes (over 5,000 feet) or in
a place that that has lower than normal amounts of oxygen? LIYES[INO
If ves, do you have feelings of dizziness, shortness of breath, pounding in
your chest, or other symptoms when you are working under these
conditions? Explain below: LIvESLINO
2. At work or at home, have you ever been exposed to hazardous solvents,
hazardous airborne chemicals (e.g., gases, fumes, or dust), or have you [JYES[JNO
come into skin contact with hazardous chemicals?
If yes, name the chemicals if you know them:
3. Have you ever worked with any of the materials, or under any of the
conditions, listed below: [JYES[INO
A. Asbestos [JYES[JNO
B. Silica (e.g., in sandblasting)
C. Tungsten / cobalt (e.g., grinding or welding this material) LIYESLINO
: LIYES[INO
D. Beryllium
E. Aluminum [ JYES[_INO
F. Coal (for example, mining) LIYESLINO
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G. Iron

H. Tin

I. Dusty environments

J.  Any other hazardous exposures
If yes, describe these exposures:

[IYES[_INO
LIYES[INO
[IYES[_INO
LIYES[INO

List any previous occupations:

List your current and previous hobbies:

List any second jobs or side businesses you have:

Have you been in the military services?

If ves, were you exposed to biological or chemical agents (either in training
or combat):

If ves, please list them in the space provided:

LIYES[_INO
[IYES[_INO

Have you ever worked on a HAZMAT team?
If yes, please list them in the space provided:

[LIJYES[INO

Other than medications for breathing and lung problems, heart trouble, blood
pressure, and seizures mentioned earlier in this questionnaire, are you
taking any other medications for any reason (including over-the-counter
medications)?

If yes, please list them in the space provided:

LIYES[INO

10.

Will you be using any of the following items with your respirator(s)?

A. HEPA Filters
B. Canisters (For example, gas masks)
C. Cartridges

[JYES[INO
[IJYES[INO
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[IYES[_INO

11.

How often are you expected to use the respirator(s)?

Escape only (no rescue)
Emergency rescue only
Less than 5 hours per week
Less than 2 hours per day
2 to 4 hours per day

Over 4 hours per day

mmoow>

[LJYES[INO
LIYES[INO
[JYES[INO
LIYES[INO
LIYES[INO
[JYES[INO

12.

During the period you are using the respirator(s), is your work effort:
A. Light (less than 200 kcal per hour)

If ves, how long does this period last during the average shift: hrs
min

Examples of light work effort are sitting while writing, typing, drafting, or
performing light assembly work; or standing while operating a drill press (1-3
Ibs.) or controlling machines.

B. Moderate (200 to 350 kcal per hour)

If ves, how long does this period last during the average shift: hrs
min

Examples of moderate work are sitting while nailing or filing; driving a truck
or bus in urban traffic; standing while drilling, nailing, performing assembly
work, or transferring a moderate load (about 35 Ibs.) at trunk level; walking
on a level surface about 2 mph or down a 5 degree grade about 3 mph; or
pushing a wheelbarrow with a heavy load (about 100 Ibs) on a level surface.

C. Heavy (above 350 kcal per hour)

If yes, how long does this period last during the average shift: hrs
min

Examples of heavy work are lifting a heavy load (about 50 Ibs) from the floor
to your waist or shoulder; working on a loading dock; shoveling; standing
while bricklaying or chipping castings; walking up an 8 degree grade about 2
mph; climbing stairs with a heavy load (about 50 Ibs).

[JYES[INO

[JYES[INO

LJYES[INO

13.

Will you be wearing protective clothing and/or equipment (other than the
respirator) when you are using your respirator?

If ves, please describe this protective clothing and/or equipment

[LJYES[INO

14.

Will you be working under hot conditions (temperature of 77 degrees F)?

[LIYES[_INO

15.

Will you be working under humid conditions?

[LIJYES[INO
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16.

Describe the work you will be doing while you are using your respirator:

17.

Describe any special or hazardous conditions you might encounter when you are using your
respirator(s):
(For example, confined spaces, life-threatening gases):

18.

Provide the following information, if you know it, for each toxic substance that you will be exposed to
when you are using your respirator(s):
Name of the first toxic substance:

Estimated maximum exposure level per shift:

Duration of exposure per shift:

Name of the second toxic substance:

Estimated maximum exposure level per shift:

Duration of exposure per shift:

Name of the third toxic substance:

Estimated maximum exposure level per shift:

Duration of exposure per shift:

The name of any other toxic substances that you will be exposed to while using your respirator:

19.

Describe any special responsibilities you will have while using your respirator(s) that may affect the
safety and well-being of others (for example, rescue, security):

DATE: SIGNED:
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Appendix B — Employees Using Respirators When Not Required Under the Standard

Respirators are an effective method of protection against designated hazards when properly
selected and worn. Respirator use is encouraged, even when exposures are below the
exposure limit, to provide an additional level of comfort and protection for workers. However, if
a respirator is used improperly or not kept clean, the respirator itself can become a hazard to
the worker.

Sometimes, workers may wear respirators to avoid exposures to hazards, even if the amount of
hazardous substance does not exceed the limits set by OSHA or other applicable regulations or
standards.

If your employer provides respirators for your voluntary use, or if you provide your own
respirator, you need to take certain precautions to be sure that the respirator itself does not
present a hazard.

You should do the following.

1. Read and follow all instructions provided by the manufacturer on use, maintenance,
cleaning, and care, and warnings regarding the respirators limitations.

2. Choose respirators certified for use to protect against the contaminant of concern. In the
U.S., National Institute for Occupational Safety and Health (NIOSH) respirators. A label
or statement of certification should appear on the respirator or respirator packaging. It
will tell you what the respirator is tested and certified for and how much it will protect
you.

3. Do not wear your respirator into atmospheres containing contaminants for which your
respirator is not designed to protect against. For example, a respirator designed to filter
dust particles will not protect you against gases, vapors, or very small solid particles of
fumes or smoke.

4, Keep track of your respirator so that you do not mistakenly use someone else’s
respirator.
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Appendix C — Respiratory Protection Program Checklist

Site Name: Location:
Site Manager: Site HSE
Supervisor:

Reviewer: Date Reviewed:

PROGRAM ADMINISTRATION
Yes No

O QO Are the Program Administrator and Site HSE Supervisor identified?
Are the nine program elements followed?
If program include emergency respirator use, are procedures in place?
Is the Site HSE Supervisor effectively administering the program?

O 000
O 000

Is the written program updated as necessary to account for changes in the workplace
affecting respirator use?

O O Equipment, training, and medical evaluations provided at no cost to employees?

Comments:

MEDICAL EVALUATION

Yes No
3 O All employees in respirator jobs have been evaluated to determine their ability to wear
a respirator prior to respirator use.

O O A physician or other licensed health care professional (PLHCP) has been identified to
perform the medical evaluations.

O O Employees are provided follow-up medical exams if they answer positively to any of
questions 1 through 8 in the medical questionnaire for respiratory use in Appendix A,
or if their initial medical evaluation reveals that a follow-up exam is needed.

O O Medical evaluations are administered confidentially during normal work hours, and in
a manner that is understandable to employees.

O O Employees are provided the opportunity to discuss the medical evaluation results with
the PLHCP.

O O Written recommendations are obtained from the PLHCP regarding each employee's
ability to wear a respirator, and the PLHCP has given the employee a copy of these
recommendations.

O O Employees who are medically unable to wear a negative pressure respirator are
provided with a powered air-purifying respirator (PAPR) if they are found by the
PLHCP to be medically able to use a PAPR.

O O Employees are given additional medical evaluation when:

« The employee reports symptoms related to his or her ability to use a respirator.
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Yes

Comments:

No

e« The PLHCP, respiratory protection program administrator, or supervisor
determines that a medical reevaluation is necessary.

« Information from the respiratory protection program suggests a need for
reevaluation.

« Workplace conditions have changed in a way that could potentially cause
increased risk to the employee's health.

RESPIRATOR SELECTION

O OoOooooaag

ad

QO Oaooaoaoaoasg

aQ d

The specific hazards for each respiratory protection task have been identified.
Respirators are NIOSH certified, and used under the conditions of the certification.
Respiratory job exposures characterized as routine or incident-related.
Respirator job exposures are evaluated for IDLH exposure potential.

Estimated exposure concentration is included for tasks with routine exposures.
Respirator manufacturer and model information are specified for each respirator job.

A sufficient number of respirator sizes and models are provided to be acceptable and
correctly fit the users.

For IDLH jobs, full facepiece pressure demand SARs with escape cylinder or full face
piece pressure demand SCBAs, with a minimum service life of 30 minutes, are
provided.

Respirators used for escape only are NIOSH certified for the atmosphere in which
they will be used.

Oxygen deficient atmospheres are considered IDLH.

Respirators selected are appropriate for the chemical state and physical form of the
contaminant.

Air-purifying respirators used for protection against gases and vapors are equipped
with ESLIs or a change schedule has been specified and implemented.

Air-purifying respirators used for protection against particulate are equipped with
NIOSH-certified HEPA filters or other filters certified by NIOSH for particulate.

Air-purifying respirators used for routine gas and vapor exposure protection have
service life documentation using manufacturer software, attached to program.

Comments:

FIT TESTING

Yes No
O O All employees who are using tight fitting respirator facepieces have passed an
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Yes No

a a
a a
a a
a a
a a
a a
a a
a a
Comments:

Page 42 of 55

appropriate fit test prior to being required to use a respirator.

Fit testing is conducted with the same make, model, and size of respirator that the
employee will be expected to use at the worksite.

Fit tests are conducted annually and when different respirator facepieces are to
be used.

Provisions are made to conduct additional fit tests in the event of physical
changes in the employee that may affect respirator fit.

Employees are given the opportunity to select a different respirator facepiece, and
be retested, if their respirator fit is unacceptable to them.

Fit tests are administered using OSHA-accepted QNFT or QLFT protocols.

QNFT is used in all situations where a negative pressure respirator is intended to
protect workers from contaminant concentrations greater than 10 times the PEL.

For tight-fitting respirators and powered air-purifying respirators:
o All tests are conducted in the negative pressure mode.

e QLFT is achieved by temporarily converting the facepiece-into a
negative pressure respirator with appropriate filters, or by using an
identical negative pressure APR.

QNFT is achieved by modifying the facepiece with an adaptor to allow for
sampling inside the mask midway between the nose and mouth. The facepiece is
restored to its approved configuration before being used in the workplace.

PROPER RESPIRATOR USE

Yes No

O O Workers using tight-fitting respirators have no conditions, such as facial hair, that

Q

Q

U

Q

Q

(]

would interfere with a face-to-facepiece seal or valve function.

Workers wear corrective glasses, goggles, or other protective equipment in a
manner that does not interfere with the face-to-facepiece seal or valve function.

Workers perform user seal checks prior to each use of a tight-fitting respirator.

Procedures are in place for conducting ongoing surveillance of the work area for
conditions that affect respirator effectiveness, and when such conditions exist, are
taken to address those situations.

Employees are permitted to leave their work area to conduct respirator
maintenance, such as washing the facepiece, or to replace respirator parts.

Employees do not return to their work area until their respirator has been repaired
or replaced in the event of breakthrough, a leak in the facepiece, or a change in
breathing resistance.

There are procedures for respirator use in IDLH atmospheres to ensure that the
appropriate number of standby personnel are deployed; standby personnel and
employees in the IDLH environment maintain communication; standby personnel
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Yes No

are properly trained, equipped, and prepared; the Site HSE Supervisor is notified
when standby personnel enter an IDLH atmosphere; and the Site HSE Supervisor
will respond to the notification.

U O Standby personnel are equipped with a pressure demand or other positive
pressure. SCBA, or a positive pressure supplied air respirator with an escape
bottle, and appropriate retrieval equipment or other means for rescue.

Comments:

TRAINING AND INFORMATION

Yes No
Q Q4 Employees can demonstrate knowledge of the following:
o Why the respirator is necessary and the consequences of improper fit, use, or
maintenance.
Limitations and capabilities of the respirator.
o How to effectively use the respirator in emergency situations.
o How to inspect, don, doff, use, and check the seals of the respirator.
e Maintenance and storage procedures.
O Q Training is provided prior to employee use of a respirator

O QO Retraining is provided:

e Annually.

e Upon changes in workplace conditions that affect respirator use.

o Whenever retraining appears necessary to verify safe respirator use.

o Respirator voluntary use requirements are provided to voluntary users.

Comments:
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RESPIRATOR MAINTENANCE AND CARE

Cleaning and Disinfecting

Yes No

U O Respirators are provided that are clean, sanitary, and in good working order.

U O Respirators are cleaned and disinfected as often as necessary when issued for
the exclusive use of one employee; before being worn by different individuals;
after each use for emergency use respirators; and after each use for respirators
used for fit testing. Commercially available mild detergents or cleaner/sanitizer
recommended by the manufacturer are used.

Storage
Yes No

O O Respirators are stored to protect them from damage from the elements, and from
becoming deformed.

O O Emergency respirators are stored, to be accessible to the work area, in
compartments marked as such, and in accordance with manufacturer's
recommendations.

Inspections
Yes No

O O Routine-use respirators are inspected before each use and after cleaning.

O QO SCBAs and emergency respirators are inspected monthly and checked for
proper function before and after each use.

O O Emergency escape only respirators are inspected before being carried into the
workplace for use.

O O Inspections include: check of respirator function; tightness of connections;
condition of the facepiece, head straps, valves, cartridges, and condition of
elastomeric parts.

O O For SCBAs, inspection includes checking that cylinders are fully charged, and
that regulators and warning devices function properly.

O O Emergency use respirators are inspected. The inspection documentation is
attached to the respirator or its compartment, or stored with inspection reports.

U0 O Respirators that have failed inspection are taken out of service.

Repairs
Yes No

0 O Repairs are made only by trained personnel.

0 O Only NIOSH-approved parts are used.

0 O Reducing and admission valves, regulators and alarms are adjusted or repaired
only by the manufacturer or a technician trained by the manufacturer.

Comments:
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BREATHING AIR QUALITY AND USE

General

Yes No
0 O Compressed breathing air meets the requirements for Grade D breathing air.

O O Compressed oxygen is not used in respirators that have previously used
compressed air.

O O Oxygen concentrations greater that 23.5 percent are used only in equipment
designed for oxygen service or distribution.

U O Breathing air couplings are incompatible with outlets for other gas systems.

O O Breathing gas containers are marked with appropriate NIOSH certification.

Breathing Air Cylinders
Yes No

O QO Breathing air cylinders are tested and maintained according to DOT 49 CFR Part
173 and 178.

O Q A certificate of analysis for breathing air has been obtained from the supplier.

O O Moisture content in the cylinder breathing air does not exceed a dew point of
-500° F at 1 atmosphere pressure.

Air Compressors

Yes No

O O Are constructed and situated to prevent contaminated air from getting into the system
and are set up to minimize the moisture content.

O O Are equipped with in-line air-purifying sorbent beds and/or filters that are maintained or
replaced following manufacturer's instructions and are tagged with information on the
most recent change date of the filter and an authorizing signature.

0 O Carbon monoxide does not exceed 10 ppm in the breathing air from compressors that
are oil-lubricated, and high-temperature and carbon monoxide alarms are used on oil-
lubricated compressors, or the air is monitored often enough to verify that carbon
monoxide does not exceed 10 ppm if only a high-temperature alarm is used.

Comments:
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PROGRAM EVALUATION

Yes No

O O Workplace evaluations are being conducted to verify that the written respiratory
protection program is being effectively implemented.

O O Employees required to wear respirators are being regularly consulted to assess the
employees' views and to identify problems with respirator fit, selection, use and
maintenance.

O O Any problems identified during evaluations are corrected.
RECORDKEEPING

Yes No

@ O Records of medical evaluations are being retained for the term of employment plus 30
years.

@ Q Fittesting records are being retained for 1 year.
O QO A copy of the current respiratory protection program has been retained onsite.
O O Access to these records is provided to workers.

Comments:

CORRECTIVE ACTIONS REQUIRED
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Appendix D — NIOSH Respirator Selection Logic Sequence - 2004

To use this selection logic, first assemble the necessary toxicologic, safety, and other relevant
information for each respiratory hazard, as follows:

e General use conditions

¢ Physical, chemical, and toxicological properties of the contaminants
e Occupational Exposure Limit (STEL,REL, PEL, TLV)

o Expected concentration of each respiratory hazard

e |IDLH concentration

e Oxygen concentration or expected oxygen concentration

e Eye irritation potential

e Environmental factors such as presence of oil aerosols

General use conditions should include a description of the job task, including the duration and
frequency, location, physical demands, industrial processes, and issues affecting the comfort of
the respirators.

After all criteria have been identified and evaluated and after the requirements and restrictions
of the respiratory protection program have been met, follow this sequence of questions to
identify the class of respirators that should provide adequate respiratory protection. If there
exist site contaminants with a substance—specific standard, respirator selection must meet or
exceed the respirators required in that standard.

Step 1 Is the respirator intended for use during fire fighting?

a. If yes, only a full-facepiece, pressure-demand, self-contained breathing
apparatus (SCBA) meeting the requirement of the NFPA 1981, Standard on
Open-circuit Self-contained Breathing Apparatus for Fire and Emergency
Services (2002 edition) is required.

b. If no, proceed to Step 2.

Step 2 Is the respirator intended for use in an oxygen-deficient atmosphere, i.e., less than
19.5% oxygen?

a. If yes, any type of SCBA other than escape only, or supplied-air respirator (SAR)
with an auxiliary SCBA is required. Auxiliary SCBA must be of sufficient duration
to permit escape to safety if the air supply is interrupted.

If yes, and contaminants are also present, proceed to Step 3 to determine if the
hazard requires the SCBA or SAR/SCBA to meet a specific APF level.

b. If no, proceed to Step 3.

Step 3 Is the respirator intended for entry into unknown or IDLH atmospheres (e.g., an
emergency situation)?

a. If yes, one of two types of respirators is required: a pressure-demand SCBA with
a full facepiece or a pressure-demand SAR with a full facepiece in combination
with an auxiliary pressure-demand SCBA. Auxiliary SCBA must be of sufficient
duration to permit escape to safety if the air supply is interrupted.
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Step 4

Step 5

Step 6

Step 7

b. If no, proceed to Step 4.

Is the exposure concentration of each of the contaminants, as determined by
acceptable industrial hygiene methods, less than its respective exposure limit?

a. If yes, arespirator is not required for routine work. For escape respirators,
determine the potential for generation of a hazardous condition caused by an
accident, spill, or equipment failure. Proceed to Step 6.

b. If no, proceed to Step 5.

Are conditions such that a worker who is required to wear a respirator can escape
from the work area and not suffer loss of life or immediate or delayed irreversible
health effects if the respirator fails, i.e., are the conditions not immediately dangerous
to life or health (IDLH)?

a. If yes, conditions are not considered to be IDLH. Proceed to Step 6.

b. If no, conditions are considered to be IDLH. See Section 3.2 for further
guidance.

Is the contaminant an eye irritant, or can the contaminant cause eye damage at the

workplace concentration?

a. If yes, a respirator equipped with a full facepiece, helmet, or hood is required.
Proceed to Step 7.

b. If no, a half-mask or quarter-mask respirator may still be an option, depending on
the exposure concentration. Proceed to Step 7.

Determine the maximum hazard ratio (HR) by the following:

¢ Divide the time-weighted average (TWA) exposure concentration for the
contaminant determined in Step 4 by the applicable exposure limit. If the
exposure limit is an 8-hour limit, the TWA used must be an 8-hour average. If
the exposure limit is based on 10 hours, use a 10-hour TWA.

e If the contaminant has a ceiling limit, divide the maximum exposure
concentration for the contaminant determined in Step 4 by the ceiling limit.

e If the contaminant has a short term exposure limit (STEL), divide the maximum
15-min TWA exposure concentration for the contaminant determined in Step 4 by
the STEL.

o For escape respirators, determine the potential for generation of a hazardous
condition caused by an accident or equipment failure.

If the calculated maximum HR is greater than 1, proceed to Step 8.
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Step 8

Step 9

Step 10
10.1

10.2

10.3

If the physical state of the contaminant is:

e a particulate (solid or liquid aerosol) during periods of respirator use, proceed to
Step 9;

e agas or vapor, proceed to Step 10;
e acombination of gas or vapor and particulate, proceed to Step 11.

Particulate Respirators

Is the particulate respirator intended only for escape purposes?
The maximum use concentration (MUC) is the maximum atmospheric concentration

of a hazardous substance from which an employee can be expected to be protected
by a class of respirator and is determined by the lesser of:

e APF X exposure limit
e The respirator manufacturer's MUC for a hazardous substance (if any)

If the respirator is intended for use in an oxygen-deficient atmosphere, only SCBA or
SAR with an auxiliary SCBA, can be selected from the Table.

For multi-component mixtures the MUC can be calculated by:
C1/MUC1 + C2/MUC2 +...Cn/MUCn= 1

The MUC for the selected respirator class must exceed the expected contaminant
concentration.

Gas/Vapor Respirators
Is the gas/vapor respirator intended only for escape?
a. If yes, refer to escape respirators.

b. If no, the gas/vapor respirator is intended for use during normal work activities.
Proceed to Step 10.2.

An air-purifying chemical cartridge/canister respirator that has a sorbent suitable for
the chemical properties of the anticipated gas/vapor contaminant(s) and for the
anticipated exposure levels is required. Information on cartridges or canisters
approved for use for classes of chemicals or for specific gases or vapors can be found
in the NIOSH Certified Equipment List
http://www.cdc.gov/NIOSH/npptl/topics/respirators/cel/. Proceed to Step 10.3.

Respirators that have not been eliminated from Table 2 by the previous steps and that
have APFs equal to, or greater than, the maximum hazard ratio determined in Step 7
are required. Note, however, that the maximum use concentration (MUC) is the
maximum atmospheric concentration of a hazardous substance from which an
employee can be expected to be protected by a class of respirator and is determined
by the lesser of:

o APF X exposure limit
e The respirator manufacturer's MUC for a hazardous substance (if any)
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The IDLH, unless the respirator is a pressure-demand, full-facepiece SCBA or
combination pressure-demand SAR with a full facepiece in combination with an
auxiliary pressure-demand SCBA.

For multi-component mixtures the MUC can be calculated by:
/C4/MUC, + C,/MUC; +...C,/MUC= 1
If the respirator is intended for use in an oxygen-deficient atmosphere, only SCBA or
SAR with an auxiliary SCBA, can be selected from the Table.
Step 11. Combination Particulate and Gas/Vapor Respirators

11.1 Is the combination respirator intended for "escape only" purposes?

a. If yes, refer to the section on escape respirators, for a discussion and selection of
"escape only" respirators.

b. If no, the combination respirator is intended for use during normal work activities.
Proceed to Step 11.2.

11.2 From Table 3, select a respirator type, not eliminated by the previous steps, and have
APFs equal to, or greater than, the maximum hazard ratio determined in Step 7. Note,
however, that the maximum use concentration (MUC) is the maximum atmospheric
concentration of a hazardous substance from which an employee can be expected to
be protected by a class of respirator and is determined by the lesser of:

o APF X exposure limit
e The respirator manufacturer's MUC for a hazardous substance (if any)

e The IDLH, unless the respirator is a pressure-demand, full-facepiece SCBA or
combination pressure-demand SAR with a full facepiece in combination with an
auxiliary pressure-demand SCBA.

For multi-component mixtures the MUC can be calculated by:
C1/MUC1 + C2/MUC2 +...Cn/MUCn= 1

If the respirator is intended for use in an oxygen-deficient atmosphere, only SCBA or
SAR with an auxiliary SCBA, can be selected from the Table.
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Table 1 - Respirator Assigned Protection Factors - Particulate

Respirator Type APF-NIOSH APF-OSHA
Quarter Mask 5 5
Air-Purifying Half-mask with appropriate type of particulate 10 10
filter'
Air-Purifying Full facepiece with appropriate type of 10 50
particulate filter
Air-purifying full facepiece with N-100, R-100, or P-100 50 50
filter.
Negative pressure (demand) supplied-air with half-mask 10 10
Negative pressure (demand) supplied-air with full facepiece 50 50
Powered air-purifying with Hood or helmet and HEPA filter 25 25/10007
Powered air purifying with loose fitting facepiece 25
Powered air-purifying with tight-fitting facepiece (half- 50 50

mask)and high efficiency filter

Powered air-purifying with tight-fitting full facepiece and 50 1000 ?7?
high efficiency filter

Continuous flow supplied-air with hood or helmet 25 25/10007
Continuous flow supplied-air with tight fitting half-mask 50 50
facepiece

Continuous flow supplied-air with tight fitting full facepiece 50 1000
Continuous flow supplied-air with loose fitting facepiece 25
Pressure-demand supplied air with half-mask 1000 50
Pressure-demand supplied air with full facepiece 2000 1000
Pressure-demand self-contained with full facepiece 3 10,000 10,000
Pressure-demand self-contained with helmet/hood 10,000

' Includes elastomeric facepiece and filtering facepiece.

2 Employer must have evidence provided by manufacturer that testing demonstrates performance at a
level of protection of 1000 or greater to received APF=1000.

3 May be in combination with auxiliary pressure-demand self-contained breathing apparatus.
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Respirator Type APF-NIOSH APF-OSHA
Air-Purifying Half-mask with appropriate type of gas/vapor 10 10
cartridge’
Air-Purifying Full facepiece with appropriate type of 50 50
gas/vapor cartridge
Negative pressure (demand) supplied-air with half-mask 10 10
Negative pressure (demand) supplied-air with full 50 50
facepiece
Powered air-purifying with Hood or helmet with appropriate 25 25/1000°
type of gas/vapor cartridge
Powered air purifying with loose fitting facepiece 25
Continuous flow supplied-air with hood or helmet 25 25/10007
Continuous flow supplied-air with loose fitting facepiece 25
Continuous flow supplied-air with half-mask facepiece 50 50
Continuous flow supplied-air with full facepiece 50 1000°
Powered air-purifying with tight-fitting facepiece (half- 50 50
mask) and appropriate gas/vapor cartridge
Powered air-purifying with tight-fitting facepiece (full 50 1000
facepiece) and appropriate gas/vapor cartridge
Negative pressure (demand) self-contained with half mask. 10
Negative pressure (demand) self-contained with full 50 50
facepiece
Pressure demand supplied air with half-mask 1000 50
Pressure demand supplied air with full facepiece 2000 1000
Pressure demand self-contained with full facepiece * 10000 10000
Pressure demand self-contained with helmet/hood 10,000

! Includes elastomeric facepiece

2 Employer must have evidence provided by manufacturer that testing demonstrates performance at a

level of protection of 1000 or greater to received APF=1000.

3 May be in combination with auxiliary pressure-demand self-contained breathing apparatus.
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Table 3 - Respirator Protection Factors - Gas/Vapor and Particulate Combination

Respirator Type APF-NIOSH APF-OSHA
Air-Purifying Half-mask equipped with appropriate 10 10
gas/vapor cartridge in combination with appropriate type
of particulate filter'
Air-Purifying Full facepiece equipped with appropriate 10 50
gas/vapor cartridge in combination with appropriate type
of particulate filter'
Negative pressure (demand) supplied-air with half-mask 10 10
Negative pressure (demand) supplied-air with full 50 50
facepiece
Powered air-purifying with hood or helmet 25 25/1,000?
Continuous flow supplied-air with hood or helmet 25 25/1,0007
Continuous flow supplied-air with loose fitting facepiece 25
Continuous flow supplied-air with half-mask facepiece 50 50
Continuous flow supplied-air with full facepiece 50 1,000?
Powered air-purifying with tight-fitting facepiece (half- 50 50
mask) equipped with appropriate gas/vapor cartridge in
combination with high efficiency filter
Powered air-purifying with tight-fitting facepiece (full 50 1,000
facepiece) equipped with appropriate gas/vapor
cartridge in combination with high efficiency filter
Powered air purifying with loose fitting facepiece 25
Negative pressure (demand) self-contained with full 50 50
facepiece
Negative pressure (demand) self-contained with half- 10
mask
Negative pressure (demand) self-contained with 50
helmet/hood
Pressure demand supplied air with half-mask 1,000 50
Pressure demand supplied air with full facepiece 2,000 1,000
Pressure demand self-contained with full facepiece * 10,000 10,000
Pressure demand self-contained with helmet/hood 10,000

' Includes elastomeric facepiece
2

Employer must have evidence provided by manufacturer that testing demonstrates performance at a
level of protection of 1000 or greater to received APF=1000.

® May be in combination with auxiliary pressure-demand self-contained breathing apparatus.

Copyright© 2002, Jacobs Engineering Group Inc.
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Administrative Controls

Air-purifying respirator

Atmosphere-supplying
respirator

Canister or cartridge

Dust

Emergency situation

End-of-service-life indicator
(ESLI)

Engineering Controls

Escape-only respirator

Filter or air purifying
element

Filter facepiece (dust
mask)

Fume

Gas

High efficiency particulate
air (HEPA) filter

Hood

Immediately dangerous to
life or health (IDLH)
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Appendix E — Definitions

Methods of controlling employee exposures to contaminants by job
rotation, work assignment, or time periods away from the contaminant.

A respirator with an air-purifying filter, cartridge, or canister that removes
specific air contaminants by passing ambient air through the air-
purifying element.

A respirator that supplies the users with breathing air from a source
independent of the ambient atmosphere, and includes supplied-air

respirators (SARs) and self-contained breathing apparatus (SCBA)
units.

A container with a filter, sorbent, or catalyst, or combination of these
items, which removes specific contaminants from the air passed through
the container.

Dry particulate aerosols generated by handling, crushing, or grinding
organic or inorganic material. Particle size ranges from 1 um to 1 mm
diameter.

Any occurrence such as, but not limited to, equipment failure, rupture of
containers, or failure of control equipment that may or does result in an
uncontrolled significant release of an airborne contaminant.

A system that warns the respirator user of the approach of the end of
adequate respiratory protection, for example, that the sorbent is
approaching saturation or is no longer effective.

Methods of controlling employee exposures by modifying the source or
reducing the quantity of contaminants released into the work
environment.

A respirator intended to be used only for emergency exit.

A component used in respirators to remove solid or liquid aerosols from
the inspired air.

A negative pressure particulate respirator with a filter as an integral part
of the facepiece or with the entire facepiece composed of the filtering
medium.

Aerosol particles generated from heating a solid material. These
particles range in diameter from .001 to 1 ym.

A state of matter in which the material has very low density and
viscosity, can expand and contract in response to changes in
temperature and pressure, easily diffuses into other gases, and that
uniformly distributes throughout any container.

A filter that is at least 99.97% efficient in removing monodispersed
particles of 0.3 micrometers or greater in diameter. The equivalent
NIOSH particulate filters are the N100, R100 and P100 filters.

A respiratory inlet covering that completely covers the head and neck
and may also cover portions of the shoulders and torso.

An atmosphere that poses an immediate threat to life, would cause
irreversible adverse health effects, or would impair an individual’s ability
to escape from a dangerous atmosphere.
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Mist

Negative pressure
respirator (tight fitting)

Oxygen deficient
atmosphere

PLHCP

Positive pressure respirator

Pressure-demand
respirator

Powered air purifying
respirator (PAPR)

Pressure demand
respirator

Qualitative fit test (QLFT)

Quantitative fit test (QNFT)

Radionuclides

Respiratory inlet covering

Self contained breathing
apparatus (SCBA)

Supplied air respirator
(SAR) or air line respirator

Tight fitting facepiece
User seal check

Vapor
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Suspended droplet aerosols produced from bulk liquids by mechanical
processes such as splashing, bubbling, or spraying. Particle sizes
range from .01 to 10 ym in diameter. .

A respirator in which the air pressure inside the facepiece is negative
during inhalation with respect to the ambient air pressure outside the
respirator.

An atmosphere with an oxygen content below 19.5%.

A physician or other licensed health care professional.

A respirator in which the pressure inside the respiratory inlet covering
exceeds the ambient air pressure outside the respirator.

A supplied-air respirator that admits breathing air to the facepiece only
when a negative pressure is created inside the facepiece by inhalation.

An air purifying respirator that uses a blower to force the ambient air
through air purifying elements to the inlet covering.

A positive pressure atmosphere-supplying respirator that admits
breathing air to the facepiece when the positive pressure is reduced
inside the facepiece by inhalation.

A pass/fail fit test to assess the adequacy of respirator fit that relies on
the individual’s response to the test agent.

An assessment of the adequacy of respirator fit by numerically
measuring the amount of leakage into the respirator.

An atom capable of spontaneously emitting radiation.

That portion of a respirator that forms the protective barrier between the
user’s respiratory tract and an air purifying device or breathing air
source, or both. It may be a facepiece, helmet, hood suit, or mouthpiece
respirator with nose clamp.

A supplied-air respirator for which the breathing air source is designed
to be carried by the user.

A supplied-air respirator for which the source of breathing air is not
designed to be carried by the user.

A respiratory inlet covering that forms a complete seal with the face.

An action conducted by the respirator user to determine if the respirator
is properly seated to the face.

The gaseous form of a substance, which is at equilibrium with its liquid
or solid state.
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FORT WAINWRIGHT HAZARD COMMUNICATION PROGRAM

1.0 PURPOSE AND SCOPE

The purpose of this plan is to provide the minimum requirements to Jacobs employees for

maintaining and implementing this site-specific Hazard Communication Program.

2.0 RESPONSIBILITIES

Responsibilities specific to this Hazard Communication Program include the following:

2.1

SITE MANAGEMENT

Site Management is responsible for ensuring that this site-specific Hazard Communication

Program has been effectively communicated and implemented to all employees assigned to

the site. The following is a list of Site Management responsibilities:

Ensure that Material Safety Data Sheet (MSDS) are maintained in the Jacobs Fort
Wainwright Field Office and employees know and understand to request and/or how to
access them.

Ensure employees are trained in the recognition of hazardous materials and the method
and means to protect themselves from these hazards.

Continuously monitor the work to ensure compliance with this program.

Confirm each job is properly prepared and that employees are aware of any hazardous
substances that may be encountered as part of their work or as a result of someone else’s
work in the area.

Maintain a list of all workplace chemicals and products containing hazardous materials.

Maintain MSDSs for the workplace chemicals and products containing hazardous
materials.

Ensure all workplace containers of chemicals or products containing hazardous materials
are properly labeled.

2.2 SITE SAFETY AND HEALTH OFFICER

The Site Safety and Health Officer shall assist Site Management in compliance with this

Hazard Communication Program.
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2.3 SUBCONTRACTORS

Subcontractors are responsible for the following:
e Comply with the provisions of this program and communicate hazards associated with
their work during daily pre-job meetings.

e Provide copies to the SSHO of MSDS for chemicals or products containing hazardous
materials brought on-site.

e Attend site-specific orientation.
24 EMPLOYEES

Employees are responsible for the following:

e Understanding hazards associated with the chemicals and products containing hazardous
materials they are working with and are present their work location.

e Knowing the proper handling and PPE required to handle the chemicals and products
associated with their assigned task. This training must be documented.

e Knowing where the MSDSs are located for chemicals and products used in the workplace.
Employees must be able to understand all forms of labeling and warning for hazards in the
workplace
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Acute
Acute Exposure

Asphyxiant

Boiling Point

"C" or Ceiling

Carcinogen
C.A.S. Number

CC — Cubic
Centimeter

Chemical

Chemical
Reaction

Chronic

Chronic
Exposure

Combustible
Liquid

Concentration

3.0 DEFINITIONS

Severe, often dangerous conditions in which relatively rapid changes occur.
An intense exposure over a relatively short period of time.

A chemical (gas or vapor) that can cause death or unconsciousness by
suffocation. Simple asphyxiants, such as nitrogen, either use up or displace
oxygen in the air. They become especially dangerous in confined or enclosed
spaces. Chemical asphyxiants, such as carbon monoxide and hydrogen
sulfide, interfere with the body's ability to absorb or transport oxygen to the
tissues.

The temperature at which the vapor pressure of a liquid equals atmospheric
pressure or at which the liquid changes to a vapor. The boiling point is
usually expressed in degrees Fahrenheit. If a flammable material has a low
boiling point, it indicates a special fire hazard.

A description usually seen in connection with a published exposure limit. It
refers to the concentration that should not be exceeded, even for an instant. It
may be written as TLV-C or Threshold Limit Value - Ceiling (See also
Threshold Limit Value).

A substance or physical agent that may cause cancer in animals or humans.

Identifies a particular chemical by the Chemical Abstracts Service, a service
of the American Chemical Society that indexes and compiles summaries of
worldwide chemical literature called "Chemical Abstracts."

A volumetric measurement, which, in the case of water, is also equal to one
milliliter (mL).

As broadly applied to the chemical industry, a naturally occurring substance
or a compound produced by chemical reactions for either direct industrial
and consumer use or for reaction with other chemicals.

A change in the arrangement of atoms or molecules to yield substances of
different composition and properties (See Reactivity).

Persistent, prolonged, or repeated conditions.

A prolonged exposure occurring over a period of days, weeks, or years.

According to the DOT and NFPA, combustible liquids are those having a
flash point at or above 100 °F (37.8 °C). Combustible liquids do not ignite as
easily as flammable liquids. However, combustible liquids can be ignited
under certain circumstances and must be handled with caution. Substances,
such as wood, paper, etc., are termed "ordinary combustibles."

The amount of one substance mixed with, and in the presence of, another
substance. For example, 5 parts (of acetone) per million (parts of air).
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Corrosive

Dermatitis
Dyspnea
EPA

EPA Number

Flammable
Liquid
Flash Point

Hazardous
Material
Ingestion
Inhalation

Irritant

Lower

Explosive Limit

(LEL)

Odor Threshold

OSHA

Oxygen
Deficiency

Reactivity

A substance that, according to the DOT, causes visible destruction or
permanent changes in human skin tissue at the site of contact.

An inflammation or irritation of the skin.
Shortness of breath; difficult or labored breathing.

The Environmental Protection Agency is the governmental agency
responsible for administration of laws to control and/or reduce pollution of
air, water, and land systems.

The number assigned to chemicals regulated by the EPA.

By DOT and NFPA, a flammable liquid is one that has a flash point below
100 °F. (See Flash Point)

The lowest temperature at which a liquid gives off enough vapor to form an
ignitable mixture and burn when a source of ignition (sparks, open flames,
cigarettes, etc.) is present. Two tests are used to determine the flash point:
open and closed cup. The test method is indicated on the MSDS after the
flash point.

Any substance or compound that may produce adverse effects on the health
and safety of humans.

Taking a substance into the body through the mouth as food, drink, medicine,
or unknowingly as on contaminated hands or cigarettes, etc.

The breathing in of an airborne substance that may be in the form of gases,
fumes, mists, vapors, dusts, or aerosols.

A substance that produces an irritating effect when it contacts the skin, eyes,
nose, or respiratory system.

Also known as Lower Flammable Limit. The lowest concentration of a
substance that will produce a fire or flash when an ignition source (flame,
spark, etc.) is present. It is expressed in percent of vapor or gas in the air by
volume. Below the LEL or LFL, the air/contaminant mixture is theoretically
too "lean" to burn (See also UEL).

The minimum concentration of a substance at which a majority of test
subjects can detect and identify the substance's characteristic odor.

The Occupational Safety and Health Administration is a Federal Agency
under the Department of Labor that publishes and enforces safety and health
regulations for most business and industries in the United States.

An atmosphere having less than the normal percentage of oxygen found in
normal air. Normal air contains 20.8% oxygen at sea level.

A substance's propensity to under a chemical reaction or change that may
result in effects, which can be dangerous, such as explosion, burning, or
generation of corrosive or toxic emissions. Reaction initiators, such as heat,
other chemicals, dropping, etc., will usually be specified as "Conditions to
Avoid" when a chemical's reactivity is described in an MSDS.
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Time Weighted The average concentration, over a given work period, e.g., 8-hour workday,
Average (TWA) of a person's exposure to a chemical or a potentially harmful agent. The
average is determined by sampling for the contaminant during the period of

exposure.
Upper (Also known as Upper Flammable Limit.) The UEL is the highest
Explosive Limit concentration of a mixture that will burn or explode when an ignition source
(UEL) is present. Theoretically, above this limit, the mixture is said to be too "rich"

to support combustion. The airborne concentration range between the LEL
and the UEL constitutes the flammable range or explosive range.

4.0 PROGRAM
4.1 GENERAL

The purpose of Hazard Communication program is to communicate the hazards of workplace
chemicals and communicate protective measures to control the hazards. Hazard

Communication is accomplished by:

e Maintaining a list of all workplace chemicals and products containing hazardous materials
e Labeling workplace chemical and product containers

e Maintaining Material Safety Data Sheets for the workplace chemicals and products
containing hazardous materials

e Implementing a training program to communicate the hazards of chemicals and products,
and appropriate protective measures

Upon completion of Hazard Communication training, Jacobs employees and subcontractors
will understand the components of Hazard Communication and will understand the hazards of
the chemicals and products used in their workplace and the protective measures to control

those hazards.

4.2 HAZARD EVALUATION

The manufacturers are responsible for assessing the following:
e Physical hazards, such as flammability, combustibility, explosion, reaction, and
radioactivity

e Health hazards, such as irritation, corrosion, sensitization, or toxicity of the chemicals and
products they produce.
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MSDSs shall be requested for chemicals and products purchased or brought onto the site. The
site relies on the evaluation performed by the chemical and product manufacturers or

importers, who originated the MSDS, for the accuracy of this information.
MSDSs will be maintained at the Jacobs FWA Field Office.

4.3 WRITTEN HAZARD COMMUNICATION

A list of the chemicals or products containing hazardous materials used on FWA sites will be
maintained and updated at least annually or when products are introduced to the site. The Site

Manager or Project Manager or their designee will maintain the product list.

4.4 LABELS

Labels and other forms of warnings are to be conspicuously placed on containers so the
message is readily visible. The product manufacturer, importer or distributor will label, tag or
mark the product container identifying the hazardous chemicals, appropriate hazard warnings,

and name and address of the manufacturer, importer or responsible party.

Labeling Systems

There are multiple labeling systems currently in use including the National Fire Protection
Association (NFPA) 704M labeling system, the Hazardous Materials Information System
(HMIS®), the U.S. Department of Transportation labeling system, and the United Nations

Hazard Class Number system.

The HMIS® system uses colored bars, while NFPA uses colored diamonds. HMIS® attempts
to convey full health warning information to all employees while NFPA is meant primarily

for fire fighters and other emergency responders.

NFPA 704M. The NFPA 704 standard, commonly known as the NFPA diamond, is a four
section multicolor diamond shape indicating health (blue), flammability (red), instability
(yellow), and related or special hazards (white) that are presented by short-term, acute

exposure to a material during a fire, spill or other emergency-related condition. These
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identifiers in sign form are found on the outside doors or walls and the inside of many
facilities that use chemicals in their daily processes. Numbers in the three colored sections
range from 0 (least severe hazard) to 4 (most severe hazard). The fourth, special hazards

section is left blank and is used only to denote special fire fighting measures/hazards.

NPCA/HMIS. The National Paint & Coatings Association (NPCA) HMIS uses standard
labels to communicate hazards through the use of colors, numbers, letters of the alphabet, and

symbols.

The HMIS is a five-part rectangle that provides identification of the chemical, acute health
hazard, flammability, reactivity, personal protective equipment designations, and chronic

health hazard information.

The chemical identity is conveyed by the chemical name and should be the same as the name
on the MSDS. The acute health (blue), flammability (red), reactivity (yellow) hazards are

communicated by numerical ratings similar to the NFPA system.

An alphabetical designation is used to denote recommended personal protective equipment.

Chronic health hazards may be communicated by placing on the label denoting reference to
the specific MSDS, or the actual chronic information may be written on the label if space

allows.

Labels for Transfer Containers

When hazardous materials are transferred from one container to another, the new container

will be marked appropriately with the hazard warning.

4.5 WORK PLACE INVENTORY

An up-to-date hazardous chemical inventory must be maintained.
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4.6 EMPLOYEE INFORMATION AND TRAINING

Employees shall be informed of operations in their work area where hazardous chemicals are
present, the location of the written Hazard Communication program, list of hazardous

chemicals, and MSDSs.

Training will include methods to detect hazardous chemicals in the workplace, physical and
health hazards of the hazardous chemicals in the workplace, measures employees can take to

protect themselves, an explanation of the labeling system, and MSDSs.

Training will be documented using the Hazard Communication and Right-To-Know Training

Form.

4.7 TRADE SECRETS

The manufacturer may withhold specific information regarding the chemicals used in a
product. Those chemicals will be listed in the MSDSs as a “Trade Secret.” For emergency or
first aid treatment or non-emergency conditions, the product manufacturer will disclose the

specific chemical identity to a health professional.

4.8 PHYSICAL AGENT DATA SHEETS

Physical Agent Data Sheets (PADS) are provided for the following hazards:

e Cold Stress

e Hand-Arm Vibration

e Heat Stress

¢ Jonizing Radiation

e Lasers

e Noise

e Radio Frequency/Microwave Radiation

e Ultraviolet Radiation

The PADS are provided in this attachment.
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4.9 MATERIAL SAFETY DATA SHEETS (MSDS)

A binder with MSDS sheets for each hazardous chemical used at FWA will be maintained at
the FWA office. The MSDSs provide the following information:

The chemical or product name and common name of all ingredients which are known
health hazards

The chemical or product name and common name of all ingredients which are known
physical hazards

The physical and chemical characteristics of the hazardous materials such as vapor
pressure and flash point

The physical hazards of the hazardous material including fire, explosion, and reactivity
The primary routes of entry

The Permissible Exposure Limit, Threshold Limit Value, and other exposure limit used by
the manufacturer

Whether the hazardous material is listed in the National Toxicology Program Annual
report on Carcinogens, International Agency for the Research on Cancer Monographs, or
by OSHA

Applicable precautions for safe handling and use

Applicable engineering controls, work practices, or personal protective equipment control
measures known to the manufacturer

Emergency and first aid procedures

Date the MSDS was prepared and name, address and telephone number of the
manufacturer

MSDS sheets are included for the following chemicals:

Acetone Nitric Acid
Ammonium Chloride Phosphoric Acid, Liquid
Ascorbic Acid Potassium Acetate
Buffer Solution pH 4.00 Potassium Chloride
Buffer Solution pH 7.0 Potassium Hydroxide
Buffer Solution pH 10.00 Potassium lodide
Chloroacetic Acid Sodium Bisulfate
Ethylenediamine Sodium Hydroxide
Ferrous Ammonium Sulfate Sodium Sulfite
Hydrochloric Acid, Concentrated Sodium Thiosulfate
Magnesium Carbonate Sulfuric Acid
Manganese Sulfate Zinc Acetate
Methanol
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Physical Action Data Sheets

Cold Stress

Hand-Arm Vibration

Heat Stress

Ionizing Radiation

Lasers

Noise

Radio Frequency/Microwave Radiation

Ultraviolet Radiation



Alaska Department of Labor and Workforce Development
Labor Standards and Safety
3301 Eagle Street/PO Box 107022
Anchorage, Alaska 99510-7022
(907) 269-4955

PHYSICAL AGENT DATA SHEET
COLD STRESS
HYPOTHERMIA

FROSTBITE



Alaska Department of Labor and Workforce Development
Labor Standards and Safety
3301 Eagle Street/PO Box 107022
Anchorage, 99510-7022
(907) 269-4955

Physical Agent Data Sheet

HYPOTHERMIA

Hypothermia is a temperature-related disorder. Therefore it is necessary to understand
human physiology as it pertains to temperature stress.

Man is considered a tropical animal. Normal functioning of the human animal requires a
body temperature of 37 degrees Celsius (98.6 degrees Fahrenheit). The body can self-
compensate for small upward or downward variations in temperature through the activation
of built-in thermoregulatory system, controlled by temperature sensors in the skin. The
response to an upward variation in body temperature is the initiation of perspiration, which
moves moisture from the body tissues to the body surface. When the moisture reaches the
surface it evaporates, carrying with it a quantity of heat. The response to downward
variation in body temperature is shivering, which is the body’s attempt to generate heat.
Shivering is an involuntary contraction and expansion of muscle tissue occurring on a large
scale. This muscle action creates heat through friction.

THE DISORDER

Hypothermia is defined as a core temperature of the body less than 35 degrees Celsius (95
degrees Fahrenheit). Hypothermia is also considered the clinical state of sub-normal
temperature when the body is unable to generate sufficient heat to efficiently maintain
functions.

Many variables contribute to the development of hypothermia. Age, health, nutrition, body
size, exhaustion, exposure, duration of exposure, wind, temperature, and wetness of body
or clothes, medication and intoxicants (alcohol) may decrease heat production or increase
heat loss.

The healthy individual’s compensatory responses to heat loss via conduction, convection,
radiation, evaporation and respiration may be overwhelmed by exposure. Medication may
also interfere with heat generation or regulation. Children will have different symptoms
than adults depending on the severity of the cold.

Definitions:

Conduction: Direct transfer of heat by contact with a cooler object

Convection: Cool air moving across the surface of the body, heat is transferred to
the cool air warming the air.

Radiation: Heat radiated outward from the warm body to the cooler environment.
Evaporation: The process of losing heat from the body by vaporization of water from
the body surface.

Respiration: Inspired air raised to body temperature that is then exhaled.



Each of these causes of heat loss can play a large or small role in the development of
hypothermia, depending on clothing, head cover, wind, weather, etc.

Once hypothermia develops, two body compartments, the shell (skin) and the core (the
remainder of the body) share the heat deficit. The skin constitutes about 10% of a 150
pound mass.

Hypothermia can be recognized as impending, mild, moderate and severe. Below is a brief
description of the various stages:

Impending: Person’s core temperature has decreased to 96.8 degrees Fahrenheit
(36 degrees C). Individual will increase exercise in an attempt to warm up. The skin
may become pale, numb and waxy. Muscles can become tense and shivering may
begin. Fatigue and weakness may begin to show.

Mild: Core temperature has dropped to 93.2 degrees Fahrenheit (34 degrees C).
Intense, uncontrolled shivering has begun. The individual may still be alert and able
to help self; however, movements become less coordinated and the coldness is
causing some pain and discomfort.

Moderate: Core temperature has dropped to 87.7 degrees Fahrenheit (31 degrees
C). Shivering slows or stops completely, mental confusion and apathy set in.
Speech is slow and slurred. Breathing becomes slow and shallow followed by with
drowsiness.

Severe: Core temperature is below 87.7 degrees Fahrenheit (31 degrees C). Skin
may have a blue-gray color; iris of the eyes may be dilated, may appear drunk,
denies problems and may refuse help. This leads to a gradual loss of consciousness.
There may be little or no breathing, lack of response to verbal or painful stimuli and
may appear dead.

(Temperatures used in above descriptions are approximate. Symptoms may start
at different temperatures depending on the individual and circumstances.)

Treatment Preface

Always act on the fact that "no one is dead until warm and dead.”
Think ABCD - Airway, Breathing, Circulation and Degrees.

In sudden exposure to cold water there is a greater chance for resuscitation with sudden
submersion and with prolonged exposure to cold water. Quick onset of hypothermia, easy
to reverse. Slow onset, the harder to reverse the process.

The sole consensus regarding prehospital treatment is that all patients at some point should
be rewarmed. Core first then extremities. The best way to rewarm the core is by warm air
and warm IV solutions.

Initial management principles emphasize prevention of further heat loss, rewarnimg as soon
as is safely possible at a “successful” rate and rewarming the core before the shell, in an
attempt to avoid inducing lethal side effects during rewarming. This treatment goal is
important, since hypothermia itself may not be fatal above 77 degrees Fahrenheit (25
degrees C) core temperature.



The person must be handled very carefully and gently and not be allowed to exercise, as
muscular action can pump cold blood to the heart.

Cold blood going to the heart can cause ventricular fibrillation

Hypothermia causes several reactions within the body as it tries to protect itself and retain
its heat. The most important of these is vasoconstriction, which halts blood flow to the
extremities in order to conserve heat in the core of the body.

Be able to recognize the symptoms of hypothermia in yourself and others. The victim may
deny he/she is in trouble. Even mild symptoms demand attention:

Impending: Seek or build a shelter to get the person out of the cold, windy, wet
environment.

Start a fire or get a cookstove going to provide warmth. Provide the person with a
hot drink (no alcohol, coffee or tea). Insulate the person with extra clothes.

Mild: Remove or insulate the patient from the cold ground, protect from the wind,
eliminate evaporative heat loss with a vapor barrier. Keep the head and neck
covered, remove to a warm environment. Consider covering patient’s mouth and
nose with a light fabric to reduce heat loss through breathing. Provide the person
with a warm, sweetened drink (no alcohol, coffee or tea) and some high-energy
food. Limited exercise may help to generate some internal heat, but it depletes
energy reserves.

Moderate: Remove the person from the cold environment, keeping the head and
neck covered. Apply mild heat (comfortable to your elbow) to the head, neck chest,
armpits and groin of the patient. Use hot water bottles, wrapped Thermo-pads, or
warm moist towels. Do not place the hot water bottles next to the skin, wrap in
cloth first. Offer sips of warm, sweetened liquids (no alcohol, coffee or tea) if the
patient is fully conscious, beginning to rewarm and is able to swallow. Patient should
be seen by a physician ASAP.

Severe: Place person in a prewarmed sleeping bag with one or two other people.
Skin to skin contact in the areas of the chest (ribs) and neck is effective. Exhale
warm air near the patient’s nose and mouth, or introduce steam into the area. Keep
the patient awake. Apply mild heat, with the aim of stopping temperature drop, not
rewarming. If patient has lost consciousness be very gentle, as the heart is
extremely sensitive. Check for pulse at the carotid artery. If there is any breathing
or pulse, no matter how faint, do not give CPR but keep a very close watch for
changes in breathing and heart beat (vital signs). If no pulse can be found begin
CPR immediately, stopping only when the heart begins to beat or the person
applying CPR cannot carry on any longer without endangering themselves.

In all of the above, it is imperative that the victim be removed out of the wet and windy weather,
remove all wet clothing, and put the victim into dry clothing and a warm sleeping bag.

Recent research has concluded that the safest and most effective method of treating hypothermia is
through inhalation rewarming. Equipment is available; however, out in the field, alternative methods
which have been described must be used where equipment is lacking.
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Physical Agent Data Sheet
FROSTBITE

GENERAL INFORMATION

Frostbite is the freezing of some part of the body. Fingers, toes, and
even whole arms and legs can be lost as a result of frostbite. Injuries
can happen at home, in the cities and also in more isolated areas of
the State.

In extreme cold it is important to prevent heat loss from as many
areas of the body as possible. Exposed limbs and head are major
areas of heat loss, but keeping enough blood flowing to the hands and
feet is the key to preventing frostbite. The trunk and the head should
be warm enough so that the brain is able to command the blood
vessels in the hands and feet to open up and keep the extremities
warm.

ESSENTIAL CLOTHING

This includes thermal underwear, insulated footwear or mukluks with
liners; double mittens and a parka, preferably down-filled with a good
ruff. A parka that can be opened at the neck to allow heat to escape
will prevent overheating and sweating. Quilted or skin pants are
necessary if no warm shelter is immediately available. Tight cloths,
especially tight gloves or tight boots should not be worn. The
tightness interferes with good circulation in the hands and feet. If
there is a reduction in blood flow to these areas, then the possibility of
frostbite increases as the extremity cools down.

FACTORS LEADING TO FROSTBITE

Tall thin persons are more likely to get frostbite than those of stocky
build.

People in poor physical condition are more susceptible than those in
good health.



Certain diseases slow down the blood flow in the hands and feet
especially in elderly people.

Heavy smokers often have poor circulation in the vital organs and
decreased circulation in the arms and legs.

Children and elderly people who cannot produce large amounts of body
heat for long periods of time can experience a lowering of deep body
temperature and frostbite.

Alcohol causes the blood vessels to dilate (become larger). This leads
to a false sense of warmth. This also leads to faster loss of heat from
the body because of dilation of blood vessels. More important, people
act with poor judgment after drinking.

Don’t touch cold metal with bare or wet hands. You will freeze to the
metal and tear the skin if pulled away without proper thawing with
warm water, heat or urine.

Be careful when handling gasoline, kerosene or liquids other than
water. Contact with bare skin in cold temperatures can cause instant
frostbite.

Frostbite is more likely to occur when you are injured, frightened
or careless.

HOW TO RECOGNIZE FROSTBITE

Exposed parts of the body should be inspected routinely. This is done
best with a partner. Just before freezing, the skin, especially the face
with its many blood vessels, becomes bright red. Then small patches
of white appear, as freezing actually occurs.

The loss of the sensations of touch, pressure and pain may occur
without awareness of any numbness or other sensations. Therefore, it
is important to test these sensations often. Wear clothing that is not
restrictive but loose.

There may be no pain associated with frostbite if the freezing or
temperature change is slow. Only if there is a rapid change in
temperature does the body register pain.



The skin becomes less elastic. This is best noted in the finger pads. If
touched or squeezed the pads will remain pitted. Any further cooling
will result in frostbite.

Serious freezing is most common in the feet, followed by the hands
and then the head (nose, ears). This is because of the poorer
circulation in the feet and hands. Also with the poorer circulation there
is in conjunction less sensation to these areas. Exposed head areas
are less likely to freeze because of a better blood supply.

EARLY TREATMENT OF FROSTBITE

Early rewarming.

Thawing and refreezing should always be avoided.

Limbs should be rewarmed in stirred water just above normal body
temperature (100 - 105 degrees Fahrenheit). Always use a
thermometer to get accurate temperatures. Never try to thaw in cold
water or snow. Since feeling is lost, fires, stoves, exhaust pipes, etc.,
should never be used. Serious damage to the skin could result.

Rewarming is an acutely painful experience and medication to alleviate
pain should be given if available. After thawing, a deep aching pain
may persist for several days, depending upon severity of the injury.
Pain is a good sign; this tells us that the nerves are still alive and
functioning.

A dull purple color, swelling and/or blistering of the extremity after
thawing indicate a more serious injury and require medical attention.

SUMMARY
Poor circulation and poor production of body heat will lower resistance
to frostbite.

Most cases of frostbite occur as a result of lack of knowledge, careless
preparation, unavoidable accident, or the effects of alcohol on
judgment. Forethought can prevent injury.

If freezing does occur, proper rewarming in warm water will give
maximum benefit. The injured limb should be handled gently and a
medical judgment made of the extent of injury and the need for
further treatment.



Physical Agent Data Sheet (PADS)
- Hand-Arm Vibration

1.0 Description

Hand-arm vibration is caused by the use of vibrating hand-held tools, such as
pneumatic jack hammers, drills, gas powered chain saws, and electrical tools such as
grinders. The nature of these tools involves vibration (a rapid back and forth type of
motion) which is transmitted from the tool to the hands and arms of the person holding
the tool.

2.0 Health Hazards

Vibration Syndrome and Vibration-Induced White Finger (VWF) are the major health
hazards related to the use of vibrating tools. Carpal Tunnel Syndrome is another health
problem that has been linked in one study to the use of smaller hand-held vibrating
tools.
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Vibration Syndrome

Vibration Syndrome is a group of symptoms related to the use of vibrating tools and
includes -some or all of the following: muscle weakness, muscle fatigue, pain in the
arms and shoulders, and vibration-induced white finger. Many researchers believe that
other symptoms--headaches, irritability, depression, forgetfulness, and sleeping
problems--should also be included in descriptions of Vibration Syndrome.

Vibration-Induced White Finger

Vibration-Induced White Finger (VWF), also known as "Dead Finger" or "Dead Hand" is
the result of impaired circulation (poor blood supply in the fingers, caused by the
prolonged use of vibrating tools. VWF may appear after only several months on the job,
or may not appear until twenty to forty years on the job.

The harmful health effects of vibrating tools are related to the length of time that a
worker has been using vibrating tools and to the frequency of the vibration (how fast the
tool goes back and forth). The longer a person uses a vibrating tool, and the faster the
tool vibrates, the greater the risk of health effects. The length of the initial symptom-free
period of vibration exposure (i.e., from first exposure to the first appearance of a white
finger) is known as the latent interval. It is related to the intensity of the vibration - the
shorter the latent period, the more severe the resulting VWEF if vibration exposure
continues.
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Temporary tingling or numbness during or soon after use of a vibrating hand tool is not

considered to be VWF, however tingling and numbness in the fingers lasting more than

an hour after finishing work may indicate early stages of VWF. Table 1 lists the stages
that Vibration White Finger may progress through if exposure continues.

Stage
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oT
ON

TN
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Table 1

Stages of Vibration White Finger
(Taylor-Pelmear System)

Condition of Fingers

No tingling, numbness or blanching of
fingers

Intermittent tingling
Intermittent numbness
Intermittent tingling and numbness

Blanching of a fingertip with or without
tingling and/or numbness

Blanching of one or more fingers beyond
tips, usually during winter

Extensive blanching of fingers; frequent
episodes in both summer and winter

Extensive blanching of most fingers;
frequent episodes in both summer and
winter

Work & Social Interference

No complaints

No interference with activities
No interference with activities
No interference with activities

No interference with activities

Possible interference with activities
outside work, no interference at
work

Definite interference at work, at
home, and with social activities;
restriction of hobbies

Occupation usually changed
because of severity of signs and
symptoms

The technical name for VWF is Raynaud's Syndrome of Occupational Origin. Raynaud's
Syndrome may also occur in people who do not use vibrating hand-held tools. Several
different kinds of medical illnesses can cause Raynaud's Syndrome. Raynaud's
Syndrome also appears in some people who are otherwise entirely healthy.

It is important that people with Raynaud's Syndrome avoid the extensive use of vibrating
tools because they can develop the most severe complications of VWF very quickly.

Many of the symptoms of Vibration Syndrome will disappear shortly after a worker stops
using the types of tools which transmit vibration to the hands and arms. Fatigue and
muscular pain in the arms and shoulders will generally disappear. In the early stages, if
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a worker stops using vibrating tools, VWF will not get any worse and may get slightly
better.

Carpal Tunnel Syndrome

Carpal Tunnel Syndrome (CTS) is a group of symptoms in the hand which arise from
pressure on one of the nerves which passes through the palm side of the wrist. The
early symptoms are similar to the early symptoms of white finger and consist of tingling
in the fingers. For the most part only the thumb, index, and middle fingers are affected
in CTS. Later, symptoms can progress to numbness. Pain in the wrist and fingers may
also develop. CTS may occur in people using small hand tools like pneumatic
screwdrivers. Carpal Tunnel Syndrome also occurs among people having repetitive
motion of the wrist or fingers, such as using a cash register, or picking fish from a net; or
with forceful motion of the wrist, such as in using a wrench. Pinching or flexing with the
wrist bent upwards, downwards, or sideways increases the occurrence of CTS.

The symptoms of CTS are frequently worse at night and a person may be awakened
from sleep by pain or the feeling of pins and needles in fingers, hand or wrist.

Carpal Tunnel Syndrome may improve if diagnosed in the early stages and exposure to
the type of activity which caused it is stopped. In moderate cases most of the symptoms
of CTS can be relieved by a surgical operation which relieves the pressure on the nerve
which causes the CTS symptoms. If the surgery is performed too late, only some of the
symptoms may be relieved. In very severe cases the symptoms are irreversible and
may include weakness of the hand due to loss of muscle function.
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3.0 Preventing Hand-Arm Vibration Diseases
Job Modification to Reduce Vibration Exposure

Wherever possible, jobs should be redesigned to minimize the use of hand-held
vibrating tools. Where job redesign is not feasible, ways to reduce tool vibration should
be found. Where practical, substitute a manual tool for a vibrating tool. Whenever
possible, high vibration tools should be replaced by improved, low vibration tools
designed to absorb vibration before it reaches the handgrip.

Determine vibration exposure times and introduce work breaks to avoid constant,
continued vibration exposure. A worker who is using a vibrating tool continuously should
take a 10 minute break after each hour of using the tool.

Medical Evaluation
Workers whose occupations place them at risk for developing VWF should have pre-

employment physicals and thereafter should be checked at least annually by doctors
who know about the diagnosis and treatment of VWF. Diagnostic tests which can be
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used include plethysmography, arteriography, skin thermography, and sensory tests,,
such as two point discrimination depth sense, pinprick touch and temperature
sensation. X-rays may also be useful.

Workers that have a past history of abnormalities in blood circulation and especially
workers who have Raynaudis Syndrome should not be permitted to use vibrating hand-
held tools. Workers who have moderate to severe symptoms of VWF should be
reassigned to work which removes them from further direct exposure to vibrating tools.

If workers develop symptoms of tingling or numbness, or if their fingers occasionally
become white or blue, or painful especially when cold, they should be examined by a
doctor who knows about the diagnosis and treatment of VWF and CTS.

Work Practices

Workers using vibrating hand-held tools should wear multiple layers of warm gloves and
should wear anti-vibration gloves whenever possible. Before starting the job, warm the
hands. This is especially important when it is cold. workers using vibrating tools should

not allow the hands to become chilled. If the hands of a worker using vibrating tools
become wet or chilled, he should dry them and put on dry, warm gloves before
resuming exposure to vibration. Workers exposed to cold should dress adequately to
keep the whole body warm because low body temperature can make a worker more
susceptible to VWF.

A worker using a vibrating hand-held tool should let the tool do the work by grasping it
as lightly as possible, consistent with safe work practice. The tighter the tool is held, the
more vibration is transmitted to the fingers and hand. The tool should rest on a support
or on the workpiece as much as possible. The tool should be operated only when
necessary and at the minimum speed (and impact force) to reduce vibration exposure.

Tools should be regularly maintained to keep vibration to a minimum. Keeping chisels
and chainsaws sharp, for example, will reduce vibration. Using new grinder wheels will
also reduce vibration.

Education

Employees who use or will be using vibrating hand-held tools should receive training
about the hazards of vibration and they should be taught how to minimize the ill effects
of vibration.

Smokers are much more susceptible to VWF that non-smokers, and the VWF in
smokers is usually more severe, therefore workers who use vibrating hand-held tools
should not smoke.
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4.0 Recommended Exposure Limits
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Table 2 contains the American Conference of Governmental Industrial Hygienists
(ACGIH) recommendations on the limits for exposure of the hand to vibration.

Table 2
Threshold Limit Values for Exposure of the Hand
to Vibration in Either X ,, Yy, Z, Directions

Values of the Dominant,’

Total Daily Exposure Frequency-Weighted, rms, Component
Duration® Acceleration Which Shall Not be Exceeded
dk, (akeg)
m/s? g°
4 hours and less than 8 4 0.40
2 hours and less than 4 6 0.61
1 hour and less than 2 8 0.81
less than 1 hour 12 1.22

@ The total time vibration enters the hand per day, whether continuously or intermittently.

® Usually one axis of vibration is dominant over the remaining two axes. If one or more
vibration axes exceeds the Total Daily Exposure then the TLV has been exceeded.

°g=981m/s.d




Biodynamic and basicentric coordinate systems for the hand,
showing the directions of the acceleration components (ISO 5349 and
ANSI S3.34-1986).



Physical Agent Data Sheet (PADS)
- Heat Stress

1.0 Description

Heat stress is caused by working in hot environments like laundries, bakeries, or around
boilers or incinerators. Four environmental factors affect the amount of heat stress felt
by employees in hot work areas: temperature, humidity, radiant heat (such as from the
sun or a furnace), and air velocity. How well or how poorly an individual reacts to heat
stress is dependent on personal characteristics such as age, weight, fitness, medical
condition, and acclimatization.

The body has several methods of maintaining the proper internal body temperature.
When internal body temperature increases, the circulatory system reacts by increasing
the amount of blood flow to the skin so the extra heat can by given off.

Sweating is another means the body uses to maintain stable internal temperatures.
When sweat evaporates, cooling results. However, sweating is effective only if the
humidity level is low enough to permit evaporation and if the fluids and salts lost are
replaced.
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2.0 Health Effects—Heat Disorders

Heat stroke, the most serious health problem for workers in hot environments is caused
by the failure of the body’s internal mechanism to regulate its core temperature.
Sweating stops and the body can no longer rid itself of excess heat. Signs include:
mental confusion, delirium, loss of consciousness, convulsions or coma; a body
temperature of 106 degrees Fahrenheit or higher; and hot dry skin which may be red,
mottled or bluish. Victims of heat stroke will die unless treated promptly. While medical
help should be called, the victim must be removed immediately to a cool area and
his/her clothing soaked with cool water. He/she should be fanned vigorously to increase
cooling. Prompt first aid can prevent permanent injury to the brain and other vital
organs.

Heat exhaustion develops as a result of loss of fluid through sweating when a worker
has failed to drink enough fluids or take in enough salt, or both. The worker with heat
exhaustion still sweats, but experiences extreme weakness or fatigue, giddiness,
nausea, or headache. The skin is clammy and moist, the complexion pale or flushed,
and the body temperature normal or slightly higher. Treatment is usually simple: the
victim should rest in a cool place and drink salted liquids. Salt tablets are not
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recommended. Severe cases involving victims who vomit or lose consciousness may
require longer treatment under medical supervision.

Heat cramps, painful spasms of the bone muscles, are caused when workers drink
large quantities of water but fail to replace their bodies’ salt loss. Tired muscles, those
used for performing the work, are usually the ones most susceptible to cramps. Cramps
may occur during or after working hours and may be relieved by taking salted ligids by
mouth or saline solutions intravenously for quicker relief, if medically determined to be
required.

Fainting may be a problem for the worker unacclimatized to a hot environment who
simply stands still in the heat. Victims usually recover quickly after a brief period of lying
down. Moving around, rather that standing still, will usually reduce the possibility of
fainting.

Heat rash, also known as prickly heat, may occur in hot and humid environments where
sweat is not easily removed from the surface of the skin by evaporation. When
extensive or complicated by infection, heat rash can be so uncomfortable that it inhibits
sleep and impairs a worker’s performance or even results in temporary total disability. It
can be prevented by showering, resting in a cool place, and allowing the skin to dry.
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3.0 Medical Conditions Aggravated By Exposure to Heat

Persons with heart or circulatory diseases or those who are on "low salt" diets should
consult with their physicians prior to working in hot environments.

4.0 Preventing Heat Disorders

One of the best ways to reduce heat stress on workers is to minimize heat in the
workplace. However, there are some work environments where heat production is
difficult to control, such as when furnaces or sources of steam or water are present in
the work area, or when the workplace itself is outdoors and exposed to varying warm
weather conditions.

5.0 Acclimatization

Humans are, to a large extent, capable of adjusting to the heat. This adjustment to heat,
under normal circumstances, usually takes about 5 to 7 days, during which time the
body will undergo a series of changes that will make continued exposure to heat more
endurable.

On the first day of work in a hot environment, the body temperature, pulse rate, and
general discomfort will be higher. With each succeeding daily exposure, all of these
responses will gradually decrease, while the sweat rate will increase. When the body
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becomes acclimated to the heat, the worker will find it possible to perform work with less
strain and distress.

Gradual exposure to heat gives the body time to become accustomed to higher
environmental temperatures. Heat disorders in general are more likely to occur among
workers who have not been given time to adjust to working in the heat or among
workers who have been away from hot environments and who have gotten accustomed
to lower temperatures. Hot weather conditions of the summer are likely to affect the
worker who is not acclimatized to heat. Likewise, workers who return to work after a
leisurely vacation or extended iliness may be affected by the heat in the work
environment. Whenever such circumstances occur, the worker should be gradually
reacclimatized to the hot environment.
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6.0 Lessening Stressful Conditions

Many industries have attempted to reduce the hazards of heat stress by introducing
engineering controls, training workers in the recognition and prevention of heat stress,
and implementing work-rest cycles. Heat stress depends, in part, on the amount of heat
the worker’s body produces while a job is being performed. The amount of heat
produced during hard, steady work is much higher than that produced during
intermittent or light work. Therefore, one way of reducing the potential for heat stress is
to make the job easier or lessen its duration by providing adequate rest time.
Mechanization of work procedures can often make it possible to isolate workers from
the heat source (perhaps in an air-conditioned booth) and increase overall productivity
by decreasing the time needed for rest. Another approach to reducing the level of heat
stress is the use of engineering controls which include ventilation and heat shielding.

7.0 Number and Duration of Exposures

Rather than be exposed to heat for extended periods of time during the course of a job,
workers should, wherever possible, be permitted to distribute the workload evenly over
the day and incorporate work-rest cycles. Work-rest cycles give the body an opportunity
to get rid of excess heat, slow down the production of internal body heat, and provide
greater blood flow to the skin.

Workers employed outdoors are especially subject to weather changes. A hot spell or a
rise in humidity can create overly stressful conditions. The following practices can help
to reduce heat stress:

Postponement of nonessential tasks

Permit only those workers acclimatized to heat to perform the more
strenuous tasks, or


http://labor.alaska.gov/lss/pads/heat.htm#Heat Stress#Heat Stress

Provide additional workers to perform the task keeping in mind that all
workers should have the physical capacity to perform the task and that
they should be accustomed to the heat.
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8.0 Thermal Conditions in the Workplace

A variety of engineering controls can be introduced to minimize exposure to heat. For
instance, improving the insulation on a furnace wall can reduce its surface temperature
and the temperature of the area around it. In a laundry room, exhaust hoods installed
over those sources releasing moisture will lower the humidity in the work area. In
general, the simplest and least expensive methods of reducing heat and humidity can
be accomplished by:

Opening windows in hot work areas,
Using fans, or

Using other methods of creating airflow such as exhaust ventilation or air
blowers.

9.0 Rest Areas

Providing cool rest areas in hot work environments considerably reduces the stress of
working in those environments. There is no conclusive information available on the ideal
temperature for a rest area. However, a rest area with a temperature near 76 degrees
Fahrenheit appears to be adequate and may even feel chilly to a hot, sweating worker,
until acclimated to the cooler environment. The rest area should be as close to the
workplace as possible. Individual work periods should not be lengthened in favor of
prolonged rest periods. Shorter but frequent work-rest cycles are the greatest benefit to
the worker.
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10.0 Drinking Water

In the course of a day’s work in the heat, a worker may produce as much as 2to 3
gallons of sweat. Because so many heat disorders involve excessive dehydration of the
body, it is essential that water intake during the workday be about equal to the amount
of sweat produced.

Most workers exposed to hot conditions drink less fluids than needed because of an
insufficient thirst drive. A worker, therefore, should not depend on thirst to signal when
and how much to drink. Instead, the worker should drink 5 to 7 ounces of fluids every 15
or 20 minutes to replenish the necessary fluids in the body. There is no optimum
temperature of drinking water, but most people tend not to drink warm or very cold fluids
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as readily as they will cool ones. whatever the temperature of the water, it must be
palatable and readily available to the worker. Individual drinking cups should be
provided, never use a common drinking cup.

Heat acclimatized workers lose much less salt in their sweat than do workers who are
not adjusted to the heat. The average American diet contains sufficient salt for
acclimatized workers even when sweat production is high. If, for some reason, salt
replacement is required, the best way to compensate for the loss is to add a little extra
salt to the food. Salt tablets should not be used. CAUTION: PERSONS WITH HEART
PROBLEMS OR THOSE ON A "LOW SODIUM" DIET WHO WORK IN HOT
ENVIRONMENTS SHOULD CONSULT A PHYSICIAN ABOUT WHAT TO DO UNDER
THESE CONDITIONS.
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11.0 Protective Clothing

Clothing inhibits the transfer of heat between the body and the surrounding
environment. Therefore, in hot jobs where the air temperature is lower than skin
temperature, wearing clothing reduces the body’s ability to lose heat into the air.

When air temperature is higher than skin temperature, clothing helps to prevent the
transfer of heat from the air to the body. The advantage of wearing clothing, however,
may be nullified if the clothes interfere with the evaporation of sweat.

In dry climates, adequate evaporation of sweat is seldom a problem. In a dry work
environment with very high air temperatures, the wearing of clothing could be an
advantage to the worker. The proper type of clothing depends on the specific
circumstance. Certain work in hot environments may require insulated gloves, insulated
suits, reflective clothing, or infrared reflecting face shields. For extremely hot conditions,
thermally-conditioned clothing is available. One such garment carries a self-contained
air conditioner in a backpack, while another is connected to a compressed air source
which feeds cool air into the jacket or coveralls through a vortex tube. Another type of
garment is a plastic jacket which has pockets that can be filled with dry ice or containers
of ice.
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12.0 Recommended Exposure Limits

These Threshold Limit Values (TLVS) refer to heat stress conditions under which it is
believed that nearly all workers may be repeatedly exposed without adverse health
effects. The TLVs shown in Table | are based on the assumption that nearly all
acclimatized, fully clothed workers with adequate water and salt intake should be able to
function effectively under the given working conditions without exceeding a deep body
temperature of 38 degrees Celsius (100.4 degrees Fahrenheit).
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Since measurement of deep body temperature is impractical for monitoring the workers’
heat load, the measurement of environmental factors is required which most nearly
correlate with deep body temperature and other physiological responses to heat. At the
present time, Wet Bulb Globe Temperature Index (WBGT) is the simplest and most
suitable technique to measure the environmental factors. WBGT values are calculated
by the following equations:

Outdoors with solar load: WBGT =0.7 NWB + 0.2 GT + 0.1 DB

Indoors or Outdoors with no solar load: WBGT =0.7 NWB + 0.3 GT

Where: WBGT = Wet Bulb Globe Temperature Index
NWB = Natural Wet Bulb Temperature
DB = Dry Bulb Temperature
GT = Globe Temperature

The determination of WBGT requires the use of a black globe thermometer, a natural
(static) wet-bulb thermometer, and a dry bulb thermometer.

Higher heat exposures that shown in Table | are permissible if the workers have been
undergoing medical surveillance and it has been established that they are more tolerant
at work in heat than the average worker. Workers should not be permitted to continue
their work when their deep body temperature exceeds 38.0 degrees Celsius (100.4
degrees Fahrenheit).
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Table 1
Permissible Heat Exposure Threshold Limit Values
(Values are given in degrees Centigrade WBGT (Fahrenheit)]

Work Load

Work- Rest Regimen Light Moderate Heavy
Continuous work 30.0 26.7 25.0

(86.0) (80.1) (77.0)
75% Work, 25% 30.6 28.0 25.9
Rest/Hour (87.1) (82.4) (78.6)
50% Work, 50% 314 294 27.9
Rest/Hour (88.5) (85.0) (82.2)
25% Work, 75% 32.2 311 30.0
Rest/Hour (90.0) (88.0) (86.0)
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Physical Agent Data Sheet (PADS) — Lasers
1.0 Description

A laser is a device which produces a concentrated beam of electromagnetic energy.
The beam of energy can be in the form of visible light or in the form of invisible infrared
or ultraviolet radiation.

Lasers differ in many ways, but there are certain characteristics which all lasers have in
common. For all lasers, the production of the concentrated beam of energy requires
three basic processes. First, an energy source is applied to a solid, gaseous or liquid
substance called the lasing material. The lasing material then produces radiation having
a specific wavelength. Then by using mirrors, lenses and shutters, the light or infrared
waves or ultraviolet rays are magnified and focused to produce the laser beam.

Lasers may be different from one another in several specific ways. The basic categories
are:

1. Type of lasing material used.
The lasing material may be solid, like ruby crystals or glass; may be a gas or

mixture of gases, such as carbon dioxide or a helium-neon mixture; or liquid
containing special dyes.

2. Source of energy applied.

The energy applied to the lasing material may come from a powerful light source,
electric current, or a chemical reaction.

3. Continuous or pulsed emission of the laser beam.

The energy applied to the lasing material may be continuous or applied on
pulses. Some lasers can produce hundreds of thousands of pulses per second.
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2.0 Hazards

The hazards related to the use of lasers vary depending on the type of laser, the power
of the laser, the purpose and manner in which the laser is used, and the safety features
of the laser.
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Health Hazards

Eye injuries are the most serious danger from laser beams. The cornea of the eye is like
a glass window that allows light to enter the eye. It is located in the very front part of the
eyeball. The cornea is very sensitive and injuries to the cornea can be very painful.
most injuries to the cornea heal without permanent damage. If the deep layers of the
cornea are affected, permanent injuries can occur. The types of eye injuries which occur
from improper use of lasers depend on the wavelengths of the laser beams. Laser
injuries to the cornea are usually caused by lasers having short wavelengths in the
ultraviolet and long wavelengths in the infrared ranges.

The lens of the eye is located toward the front of the eyeball but behind the cornea.
Injuries to the lens can result in loss of transparency of the lens. The lens becomes
cloudy and then blocks some of the light rays entering the eye, thus making it hard to
create clear images on the retina. When the lens of the eye becomes cloudy, it is called
a cataract. While damage to the cornea usually heals completely in a day or two,
damage to the lens almost always persists. Very slight damage to the lens may go
unnoticed, but repeated minimal damage can add up to serious damage later on.
Damage to the lens may not cause problems until many years after the injuries to the
lens occurred. Lens damage is most likely to occur with certain lasers that produce
beams in the near-ultraviolet and near-infrared wavelength range.

The retina of the eye is the surface upon which visual images are produced. It is located
in the back of the eyeball. Certain lasers in the wavelength ranges of visible light and
near-infrared wavelength ranges can burn permanent blind spots in the retina causing
partially or totally obscured vision.

Skin burns may also occur from the use of lasers but are less likely to occur and are
less serious than eye injuries. When skin is exposed to a potentially dangerous laser
beam, a person will usually feel the heat and remove the exposed part of the body from
the path of the laser beam.
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Electrical Hazards

Some lasers require high voltage power supplies and some workers have received
electrical shock because of carelessness while working around these power supplies.
Almost all laser power supplies under certain circumstances, could possible cause
electrical shock or electrocution. Following the general safety standards for other
electrical or electronic equipment provides protection against the dangers of electrical
shock or electrocution.

Chemical Hazards

Laser welding or cutting of metals will cause formation of many of the same metal
oxides and other fumes that are produced in conventional welding processes.
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Explosions can occur when ice collects in valves or connectors in lasers which require
very cold liquids, such as liquid nitrogen.

Lasers are commonly used in the workplace to perform the following functions:

Welding and machining

Surgery

Communication: via fiber optic technology
Shock hardening, glazing, drilling

Cutting textiles

Leveling and alignment of building sites
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3.0 Safety Classifications of Lasers

For safety purposes, lasers are divided into Classes |, Il, lll, and IV; Class | being least
hazardous and Class IV most hazardous. Almost all reported eye injuries have been
from Class IV lasers.

Almost all lasers that produce visible light beams are so bright that they can produce
eye injuries. Therefore, to reduce risk of health hazards to the eye, many are designed
in a way, such as enclosing the laser beam in a box, which prevents direct eye
exposure to the beam.

Any laser which by itself is in Class Il, I, or IV may be reclassified to a lower risk
category if the laser beam is enclosed in such a way to decrease the risk of hazardous
exposure to people.

Class | lasers are considered entirely safe even if used improperly. Class | lasers do not
require any warning labeling. Some more hazardous lasers may be placed in the Class |
category when they are part of a consumer or office machine which shields the user
from the hazards of the laser beam. These machines, however, must have some type of
warnings which are visible if the shields are removed.

Class Il lasers are often referred to as "low-power" or "low-risk" lasers. These lasers are
hazardous only when someone stares directly into the laser beam even though the
beam hurts the eyes. Class Il lasers require warnings to avoid staring directly into the
beam.

Class lll lasers are Moderate Risk or Medium Power lasers. They can produce eye
injuries when the laser beams are viewed directly or when a sharp reflection is viewed
directly. Class lll is subdivided into Class IlIA and IlIB. Class IlIA is considered to be
hazardous only when the laser beam is collected and focused by optical instruments, for
example when surveyors look into a laser beam with a telescope-like instrument. Class
[lIA lasers require warnings to prevent such hazardous practices. These lasers can
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cause serious eye injuries before someone who accidentally looks directly into the
beam has a chance to blink.

Class IV lasers produce beams that when reflected, even if it is not a sharp reflection,
may cause serious eye and skin injuries, and where the beam may be a fire hazard. It is
critical that the dangers of Class |V lasers are clearly marked with warning signs.
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4.0 Safety Precautions
Class | Controls

No user safety rules are necessary.

Class Il Controls

1. Never permit a person to continuously stare into the laser source if exposure
levels exceed the applicable permissible exposure level for the duration of
intended staring.

2. Never point the laser at an individual's eye unless a useful purpose exists and
the exposure level and duration will not exceed the permissible limit.

Class Ill Controls

1. Do not aim the laser at an individual's eye.

2. Permit only experienced personnel to operate the laser.

Enclose as much of the beam path as possible. Even a transparent enclosure will

prevent individuals from placing their head or reflecting objects within the beam

path. Terminations should be used at the end of the useful path of the direct and
any secondary beams.

Shutters, polarizers and optical filters should be placed at the laser exit port to

reduce the beam power to the minimal useful level.

Control spectators.

. Awarning light or buzzer should indicate laser operation. This is especially

needed if the beam is not visible, e.g., for infrared lasers.

Do not permit laser tracking of nontarget vehicles or aircraft.

Operate the laser only in a restricted area, for example, in a closed room without

windows, and place a warning sign on the door.

9. Place the laser beam path well above or well below the eye level of any sitting or
standing observers whenever possible. The laser should be mounted firmly to
assure that the beam travels only along its intended path.

10. Always use proper laser eye protection if a potential hazard exists for the direct
beam or a specular reflection.
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11. A key switch should be installed to minimize tampering by unauthorized
individuals.

12. The beam or its specular reflection should never be directly viewed with optical
instruments such as binoculars or telescopes without sufficient protective filters.

13. Remove all unnecessary mirror-like surfaces from within the vicinity of the laser
beam path.
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Class IV Controls

Fortunately, these high-power lasers are seldom used outside of research laboratories
and restricted industrial environments where personnel access is carefully controlled.

These lasers should only be operated within a localized enclosure, or in a controlled
workplace, or where the beam is directed into outer space. If a complete local enclosure
is not possible, laser operation indoors should be in a light-tight room with interlocked
entrances to assure that the laser cannot emit while a door is open.

1. Eye protection is needed for all individuals working within the controlled area. If
the laser beam irradiance is sufficient to be a serious skin or fire hazard, a
suitable shielding should be used between the laser beam and any personnel.

2. Remote firing with video monitoring or other remote (safe) viewing techniques
should be chosen when feasible.

3. Outdoor high-power laser devices such as satellite laser transmission systems
and laser radar (LIDAR) should have positive stops on the azimuth and elevation
transverse to assure that the beam cannot intercept occupied areas or nontarget
aircraft.

4. Beam shutters, beam polarizers, and beam filters should always be used to limit
use to authorized personnel only. The flashlamps in optical pump systems should
be shielded to eliminate any direct viewing.

5. Backstops should be diffusely reflecting-fire resistant target materials where
feasible. Safety enclosures should be used around microwelding and
microdrilling work pieces to contain hazardous reflections from the work area.
Microscopic viewing systems used to study the work piece should ensure against
hazardous levels of reflection of laser irradiation back through the optics.
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5.0 Emergency Procedures

Anyone who is suspected of having a laser-related eye injury should be examined as
soon as possible by an ophthalmologist, a physician who specializes in the care of eye
injuries and diseases.

Laser-related skin burns should be treated as any other skin burns. Cold water should
be applied immediately to the burn area for first and second degree burns (reddened
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skin or blistering skin). Third degree burns (open wound) should be covered with a
sterile dressing and the person taken to a medical facility. Never put ointments, creams
or butter on burns.

6.0

Permissible Exposure Limits

Lasers used in construction shall comply with the Alaska Construction Code, Section
05.040(e):

Nonionizing radiation

1.

2.

= o

Only qualified and trained employees shall be assigned to install, adjust, and
operate laser equipment.

Proof of qualification of the laser equipment operator shall be available and in
posession of operator at all times.

The employer shall provide antilaser eye protection as specified in section 50 of
this subchapter for employees working in areas where a potential exposure to
direct or reflected laser light greater than 5 milliwatts exist.

Areas in which lasers are used shall be posted with standard laser warning
placards.

Beam shutters or caps shall be utilized, or the laser turned off, when laser
transmission is not actually required. The laser shall be turned off whenever the
laser is left unattended.

Only mechanical or electronic means shall be used as a detector for guiding the
internal alignment of the lasers.

The laser beam shall not be directed at employees.

Under conditions of rain, snow, fog or dust the use of laser systems is prohibited.
Laser equipment shall bear a label to indicate maximum output.

. Employees shall not be exposed to light intensities above:

a. Direct staring: one microwatt per square centimeter.
b. Incidental observing: two and one-half watts per square centimeter.
c. Diffused reflected light: two and one-half watts per square centimeter.

11. Laser units in operation shall be set up above the heads of the employees.
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Physical Agent Data Sheet (PADS) — Noise

1.0 Description

Sound is created when a vibrating source (like a bell, motor or a stereo speaker) sends
sound waves through the air to your ear. Every sound has two aspects: its pitch
(frequency) and its loudness (intensity). On a stereo, frequency is determined by the
bass/treble control. Intensity is determined by the volume control. Noise (unwanted
sound) is usually made up of many frequencies. The disturbing and harmful effects of
noise depend both on the loudness and the frequency of the tones making up noise.

Loudness is measured in units called decibels (dB). A conversational voice is about 65
dB. A shout is 90 dB or greater.

Frequency is measured in units called Hertz (Hz). The frequency of a locomotive horn is
about 250 Hz. The frequency of a table saw is about 4,000 Hz.
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2.0 Health Effects

Excessive noise can destroy the ability to hear, and may also put stress of other parts of
the body, including the heart.

For most effects of noise, there is no cure, so that prevention of excessive noise
exposure is the only way to avoid health damage.

Hearing

The damage done by noise depends mainly on how loud it is and on the length of
exposure. The frequency or pitch can also have some effect, since high-pitched sounds
are more damaging than low-pitched sounds.

Noise may tire out the inner ear, causing temporary hearing loss. After a period of time
away from the noise hearing may be restored. Some workers who suffer temporary
hearing loss may find that by the time their hearing returns to normal, it is time for
another work shift so, in that sense, the problem is "permanent.”

With continual noise exposure, the ear will lose its ability to recover from temporary
hearing loss, and the damage will become permanent. Permanent hearing loss results
from the destruction of cells in the inner ear, cells which can never be replaced or
repaired. Such damage can be caused by long-term exposure to loud noise or, in some
cases" by brief exposures to very loud noises.



Normally, workplace noise first affects the ability to hear high frequency (high-pitched)
sounds. This means that even though a person can still hear some noise, speech or
other sounds may be unclear or distorted.

Workers suffering from noise-induced hearing loss may also experience continual
ringing in their ears, called "tinnitus."” At this time, there is no cure for tinnitus, although
some doctors are experimenting with treatment.
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Other Effects

Although research on the effects of noise is not complete, it appears that noise can
cause quickened pulse rate, increased blood pressure and a narrowing of the blood
vessels over a long period of time, these may place an added burden on the heart.

Noise may also put stress on other parts of the body by causing the abnormal secretion
of hormones and tensing of the muscles.

Workers exposed to noise sometimes complain of nervousness, sleeplessness and
fatigue. Excessive noise exposure also can reduce job performance and may cause
high rates of absenteeism.
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3.0 Permissible Exposure Limit

The Action level for noise is an average noise level of 85 dB for an eight-hour day.
When employees are exposed to noise levels, which exceed the Permissible Exposure
Limit, the employer must install or use engineering or administrative controls to lower
the noise levels. While these controls are being designed or installed employees must
wear hearing protection. If the controls still do not reduce noise exposures to below 90
dB, hearing protection must continue to be worn.
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4.0 Protective Measures

Suitable hearing protectors (earplugs or muffs) must be made available at no cost to
employees who are exposed to an average of 85 dB or greater for an eight-hour day.
Employees must be given the opportunity to select from three different types of
appropriate hearing protectors.

Hearing tests (audiometric exams) must be given to employees who are exposed to an
average of 85 dB or greater for an eight-hour day. Hearing tests will show whether
employees are experiencing any hearing losses. Hearing tests are also useful in



showing how well the earplugs and earmuffs are working. Hearing tests must be given
annually.

Employees should also receive training in the effects of noise on hearing, an
explanation of the hearing tests, and instruction on the proper fitting and care of
earplugs or muffs.

Noise away from work can also cause hearing loss. Hearing protectors should be worn
when operating noisy equipment or tools such as chain saws, brush cutters, power lawn
mowers, or when using firearms.

Refer to Alaska Administrative Code, Occupational Health and Environmental Control
04.0104 for specific regulations on Noise Exposure and Hearing Conservation
Programs.



Physical Agent Data Sheet (PADS) -
Ultraviolet Radiation

1.0 Description

Ultraviolet (UV) is the name for a band of energy on the electromagnetic
spectrum that lies between visible light and x-rays. UV has some of the
properties of visible light and other properties of the x-rays. Like visible light,
some UV is actually visible but most is invisible like x-rays. UV, like light, cannot
penetrate very far into most solids. Some UV, like x-rays, can ionize atoms or
molecules which visible light cannot do.

Common sources of UV include the sun (especially when reflected by water,
snow or ice), sun tanning lamps, mercury discharge lamps, welding arcs, plasma
torches, and some lasers.

2.0 Health Hazards

The nature and seriousness of UV injuries depend on the length of exposure, the
intensity of the UV, the type or wavelength of UV, the sensitivity of the individual,
and the presence of certain chemicals (photosensitizers).

Skin

UV from the sun causes sunburns and skin cancer. UV from other sources can
also cause skin burns varying in degree from mild reddening of the skin (first
degree burns) to more severe and painful blistering (second degree burns).
Long-term skin exposure to UV can cause actinic skin (a dry, brown, inelastic
wrinkled skin) and skin cancer. Fair skinned individuals are more likely to develop
both sunburns and skin cancer.

Some drugs, such as the antibiotic tetracycline, can cause skin burns from UV to
happen faster and to be more severe. Products containing coal tar can also
cause this reaction. These substances are called photosensitizers.

UV exposure may trigger cold sores (Herpes Simplex) in some individuals.
Eyes

When UV is absorbed by the eyes and eyelids, it can cause keratoconjunctivitis
or "welders' flash." This is a very painful condition that feels like grit in the eyes
and may make the eyes water and very sensitive to light. The condition usually
occurs 6-12 hours after exposure and may last 6-24 hours. The painful injury
may make a person unwilling or unable to open his/her eyes during this time
period, but most discomfort is gone within 48 hours with no lasting injury. The
maximum sensitivity of the eye occurs at a UV wavelength of 270 manometers.



Cataracts or clouding of the lens of the eye can occur during high exposures to
wavelengths in the range of 295-300 nanometers.

3.0 Skin Safety and Health Precautions

Skin burns from high, short-term exposure to UV and skin cancer from long-term
exposure can be prevented by covering exposed skin with clothing and protective
equipment such as gloves and face shields.* Barrier creams or lotions with sun
protection factors (SPF) of 15-18 will also help prevent skin burns.

* Welders' helmets should provide protection for the neck area as well as the
face and eyes.

Eyes

Tinted goggles and/or face shields should be worn to prevent burns of the cornea
and eyelids. Selection of the appropriate degree of tint should be based on the
anticipated wavelength and intensity of the UV source. (see Table 1)

Table 1

Shade No. 3.0: is for glare of reflected sunlight from snow, water,
sand, etc.; stray light from cutting and welding, metal pouring and
work around furnaces and foundries; and soldering (for goggles
or spectacles with side shields worn under helmets in arc welding
operations, particularly gas-shielded arc welding operations).

Shade Nos. 4.0 and 5.0: are for light acetylene cutting and
welding; light electric spot welding.

Shade Nos. 6.0 and 7.0: are for gas cutting, medium gas welding,
and non-gas-shielded arc welding using current values up to 30
amperes.

Shade Nos. 8.0 and 9.0: are for heavy gas cutting and nongas-
shielded arc welding and cutting using current values from 30 to
75 amperes.

Shade Nos. 10.0 and 11.0: are for arc welding and cutting using
current values from 75 to 200 amperes.

Shade Nos. 12.0 and 13.0: are for arc welding and cutting using
current values from 200 to 400 amperes.

Shade No. 14.0: is for arc welding and cutting using current



values over 400 amperes (including carbon arc welding and
cutting), and for atomic hydrogen welding.

NOTE: ordinary window glass, 1/811 in thickness, is sufficient protection for the
eyes and skin against the ultraviolet radiation from ordinary sources such as
sunlight. In cases of extremely intense sources of ultraviolet and visible

radiation, it is not adequate.

In sunny conditions on water, snow and ice, extra precautions should be taken to
protect against reflected sunlight. Sunglasses with side shields should be worn.
When applying protective ointments or lotions, special attention should be paid to
the nose, lips, underside of the chin, and tops of the ears.

In workplaces, operations such as welding which produce high levels of UV
should be performed behind enclosures or barriers to absorb the radiation and
shield nearby workers.

UV sources like mercury discharge lamps should be operated only with all safety
devices in place and in accordance with manufacturer's instructions.

4.0 First Aid Procedures

Skin burns: immediate application of cold (cold water, ice, cold clean cloths) to
the affected area will reduce the severity and relieve pain associated with first
and second degree burns. Do not apply any burn ointments, creams, or butter to
skin burns.

Eyes: place sterile dressings over the eyes of a person suffering from UV burns
of the eyes and seek medical attention.

5.0 Recommended Exposure Limits?

The following section is very technical and is included for the use of safety and
health professionals who have the skills and equipment to measure UV levels.

These threshold limit values (TLVS) refer to ultraviolet radiation in the spectral
region between 200 and 400 nm and represent conditions under which it is
believed that nearly all workers may be repeatedly exposed without adverse
effect. These values for exposure of the eye or skin apply to ultraviolet radiation
from arcs, gas and vapor discharges, flourescent and incandescent sources, and
solar radiation, but do not apply to ultraviolet lasers. These values do not apply to
ultraviolet radiation exposure of photosensitive individuals or of individuals
concomitantly exposed to photosensitizing agents. These values should be used
as guides in the control of exposure to continuous sources where the exposure
duration shall not be less that 0.1 sec (Figure 1).
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These values should be used as guides in the control of exposure to ultraviolet
sources and should not be regarded as a fine line between safe and dangerous

levels.

6.0 Recommended Values

The threshold limit value for occupational exposure to ultraviolet radiation
incident upon skin or eye where irradiance values are known and exposure time

is controlled are as follows:

1. For the near ultraviolet spectral region (320 to 400 nm), total radiance incident
upon the unprotected skin or eye should not exceed 1 mW/cm for periods
greated than 110 seconds (approximately 16 minutes) and for exposure times
less than 10 seconds should not exceed one J/cm.

2. For the actinic ultraviolet spectral region (200 to 315 nm), radiant exposure
incident upon the unprotected skin or eye should not exceed the values given in
Table 2 within an 8-hour period.

Table 2
Relative Spectral Effectiveness by Wavelength*
Relative
Wavelength TLV Special

(nm) (mJicm?) AEffectiveness S



200 100 0.03

210 40 0.075
220 25 0.12
230 16 0.19
240 10 0.30
250 7 0.43
254 6 0.5

260 4.6 0.65
270 3.0 1.0

280 3.4 0.88
290 4.7 0.64
300 10 0.30
305 50 0.60
310 200 0.015
315 1000 0.003

* See Laser TLVS.
3. To determine the effective irradiance of a broadband source weighted against
the peak of the spectral effectiveness curve (270 nm), the following weighting
formula should be used:

Eeff: > EA S}\,A A

where:

E.r = effective irradinace relative to a monochromatic source at 270 nm in W/cm? [J/ (s
2
cm”)]

EA = spectral irradiance in W/(cm nm)
SA = relative spectral effectiveness (unitless)

A A = band width in manometers



4. Permissible exposure time in seconds for exposure to actinic ultraviolet radiation
incident upon the unprotected skin or eye may be computed by dividing 0.003 J/cm? by
E.frin W/ecm?®. The exposure time may also be determined using Table 3 which provides
exposure times corresponding to effective irradiances in p W/cm®.

Table 3
Permissible Ultraviolet Exposures
Duration of Exposure Effective
Per Day Irradiance
Eer ( W/cm?)
8 hrs 0.1
4 hrs 0.2
2 hrs 0.4
1hr 0.8
30 min 1.7
15 min 3.3
10 min 5.0
5 min 10.0
1 min 50.0
30 sec 100.0
10 sec 300.0
1 sec 3,000.0
0.5 sec 6,000.0
0.1 sec 30,000.0

5. All the preceding TLVs for ultraviolet energy apply to sources
which subtend an angle less than 80 degrees. Sources which
subtend a greater angle need to be measured only over an angle of
80 degrees.

Conditioned (tanned) individuals can tolerate skin exposure in excess of the TLV
without erythemal effects. However, such conditioning may not protect persons
against cancer.
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Physical Agent Data Sheet (PADS) - Radio
Frequency/Microwave Radiation

1.0 Description

Radiofrequency and microwave radiation are both forms of energy called
electromagnetic radiation. Sunshine contains three other forms of
electromagnetic radiation: ultraviolet rays, infrared (heat) waves, and visible light
waves.

These forms of energy are transmitted by waves. The distance between wave
peaks is the "wavelength." The number of wave peaks passing a given point in
one second is the "frequency."”

Radiofrequency or radiowaves have a range of frequencies and wavelengths.
Very High Frequency (VHF) radiowaves are used for TV and FM radio. Medium
Frequency (MF) radiowaves are used for AM radio. Radiofrequency is used in
heat sealers and glue driers.

Microwaves are actually just radiowaves of higher frequencies. Microwaves are
used for radar and satellite communications, for telephone and TV transmissions,
for microwave ovens, and for diathermy in medical clinics.

Electromagnetic radiation can interact with objects (or people) in three different
ways. The energy waves can pass through an object without being changed, like
light through a window. It can be reflected, like light off a mirror, or it can be
absorbed and cause the object to heat up, like a sidewalk in the sun.

The health hazards of electromagnetic radiation are related only to the
absorption of energy. The effects of absorbed energy depend on many different
factors such as its wavelength and frequency, its intensity and duration. Different
materials also absorb energy differently.
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2.0 Health Hazards

When microwaves or radiowaves are absorbed by body tissues, localized or spot
heating can occur. The increased temperature can damage tissues, especially
those with poor temperature control such as the lens of the eye.

Cataracts, clouding of the lens of the eye, may occur at the very high energy
levels encountered close to radiating radar antennas. Heat damage to tissues is
caused by high levels of exposure for short periods of time.



The health effects of low levels of exposure to radiowaves or microwaves for long
periods of time are much harder to find and to prove. Some scientific studies
show health effects from long-term, lowlevel exposure, other studies do not.

The following list includes health effects which some researchers suspect may be
related to excessive radiofrequency/microwave exposure:

Psychological changes, e.g., insomnia, irritability, mood swings,
depression

Headaches

Nervous system abnormalities

Hormonal changes

Miscarriages and birth defects

Male Infertility

Altered immunity

Leukemia

Of course, many of these health effects are relatively common, and most people
having these problems have NOT had excessive exposure to
radiofrequency/microwave radiation.
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3.0 Safety and Health Precautions

Employers who have people working around devices which produce
radiofrequency/microwave radiation need to be sure that those devices are
properly shielded to prevent leakage of radiation. Safety information regarding
proper use and shielding of those devices can usually be obtained from
owner/operators manuals, manufacturers, and the Alaska Department of Labor
Occupational Safety and Health Section.

Radiofrequency sealers and heaters have been among the major sources of
employee exposure to radiofrequency/microwave radiation. When these
machines are used, employees should use mechanical or electrical devices that
allow them to stay as far away form the source of radiation as possible.
Whenever possible, these sealers should be turned off when not being used.
Maintenance and adjustment of this type of equipment should be performed only
by trained technicians and only when the machines are turned off.

Warnings should be posted to keep everyone away from the source of radiation
except for those workers who are absolutely essential to performing the job.

People who are regularly exposed to significant levels of
radiofrequency/microwave radiation should have preemployment and annual
physical exams. The doctors should pay careful attention to the eyes to look for



cataracts, to the nervous system for any abnormalities to the blood, to detect any
early evidence of leukemia, and to the reproductive system to detect any
abnormalities. Information concerning the frequency and intensity of the radiation
exposures and duration of exposures should be provided to the physician.

In work areas where there is known or suspected to be significant amounts of
radiofrequency/microwave radiation present, specialists should measure the
amounts of radiation present. If excessive radiofrequency/microwave radiation is
detected, modifications in the workplace should be made to reduce radiation
exposure of workers. Afterwards, additional measurements should be made to
determine if the radiation exposure has been reduced.

"back to the top.
4.0 Permissible Exposure Limits

The State of Alaska's permissible exposure limit is specified in Article | of
Subchapter 4, Occupational Health and Environmental Control Code
[04.0106(a)], Alaska Occupational Safety and Health Standards. For normal
environmental conditions and for incident electromagnetic energy of frequencies
from 10 MHz to 100 GHz, the radiation protection guide is 10 mW/cm (milliwatts
per square centimeter) as averaged over any possible six-minute period.

Further information can be obtained from the Alaska Department of Labor,
Occupational Safety and Health Section.

5.0 Microwave Cooking Ovens

Microwave ovens used for heating food, when used in accordance with
manufacturer's instructions, do not expose personnel to microwave radiation.

Microwave ovens do not need to be included in an employer's Hazard
Communication program.
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Description

lonizing Radiation is the name given to a band of energy on the electromagnetic
spectrum. X-rays and radioactive substances are examples of ionizing radiation.

In order to understand the difference between ionizing and non-ionizing radiation it is
necessary to review the structure of an atom.

All matter is made up of atoms. Molecules are collections of atoms hooked together in
various combinations and shapes. An atom is the smallest unit of an element (like
helium, oxygen or carbon) that still has all the properties of that element. Atoms are so
small they cannot be seen with even the most powerful microscope.

All atoms are made up of three major subatomic particles: protons, neutrons, and
electrons. Protons and neutrons make up the nucleus or center of the atom. Protons
have a positive electric charge but neutrons have no electric charge. Electrons circle
the nucleus and have a negative charge. In the neutral atom the negative charges of
the electrons exactly balance the positive charges of the protons in the nucleus. If an
atom has too many or too few electrons in orbit to balance the charge of the protons,
the atom is called an ion.

The number of protons in the nucleus of an atom determines which element it is.
Isotopes of the same element have the same number of protons but varying numbers of
neutrons. The helium atom (*He,) has two protons and two neutrons in the nucleus.
The carbon atom (**Cg) has six protons and six neutrons in the nucleus. An example of



an unstable isotope of carbon is carbon-14 (**Cs). The superscript indicates the atomic
weight while the subscript number indicates the number of protons. If the atom has too
many or too few neutrons for the number of protons, the atom may be unstable. If
unstable the nucleus will give off bursts of energy (radiation) in an attempt to become
stable.

These bursts of energy or disintegrations may be in the form of alpha particles (two
protons and two neutrons - positively charged), beta particles (a negatively-charged
electron), x-rays, or gamma rays (types of high energy electromagnetic waves). If these
charged particles or waves interact with another atom, they have enough energy to
knock an electron out of its orbit, creating an ion. That is why this type of radiation is
called ionizing radiation.

Other forms of energy, like visible light, radio waves, and infrared light, do not have
enough power to knock electrons out of their orbits so they are called non-ionizing
radiation.

Amounts of ionizing radiation can be expressed in several different units. A roentgen
(R) is an amount of x-rays or gamma radiation that causes a specified amount of
ionization among the atoms and molecules in a cubic centimeter of air. Another unit is
the rad, which applies to all ionizing radiation. It is a measure of the amount of energy
absorbed from radiation in a specific volume of material.

A third unit, which is more useful and used more commonly, is the REM (Roentgen
Equivalent Man). Measuring radiation in rems or millirems (one thousandth of a rem)
allows direct comparison of the biological effects of different types of radiation. Alpha
particles, beta particles, and x-rays or gamma radiation, differ in their ability to cause
damage in tissues due to their differences in ionizing and penetrating ability. Alpha
particles are 20 times more damaging in tissue then the same amount of x-rays.
Measuring radiation in rems takes this difference into account so that one rem of alpha
radiation in tissues has the same effect as one rem of beta radiation or one rem of x-
rays. Arem is a relatively large quantity of radiation so most human exposures are
measured in millirems. An easy way to remember the difference between these units is
that a roentgen is a measure of how much you are exposed to, the rad is how much you
absorb, and the rem is how much damage it does.

All people receive ionizing radiation from naturally occurring sources. Depending on
where you live, most people receive an exposure in the range of 100 millirems per year
from cosmic radiation from outer space and from naturally occurring isotopes (excluding
radon) in the ground, air, food, and water. Radon is estimated to add another 200
millirems per year to our background. Medical and dental uses of x-rays can also
contribute to a person's yearly radiation exposure. A typical well-conducted chest x-ray
involves an exposure of 30 milliroentgens.



OCCUPATIONS WITH EXPOSURE TO IONIZING RADIATION

With the use of radioactive isotopes in industry and the increasing use of x-ray sources,
ionizing radiation exposures may occur in awide variety of occupations. The following
examples show the diversity of occupations potentially exposed to ionizing radiation.

Aircraft workers
Atomic energy plant workers

Biologists

Cathode ray tube makers
Ceramic workers

Chemists

Density testers

Dental assistants

Dentists

Dermatologists

Drug makers

Drug sterilizers

Electron microscope makers
Electron microscopists
Electrostatic eliminator operators
Embalmers

Fire alarm makers

Food preservers

Food sterilizers

Gas mantle makers

High voltage television repairmen
High voltage vacuum tube makers
High voltage vacuum tube users
Industrial fluoroscope operators

Industrial radiographers

Inspectors using, and workers in proximity to,
sealed gamma ray Uranium

sources (e.g. cesium-137, cobalt-60,

and iridium-192)

Klystron tube operators
Liguid level gauge operators

Luminous dial painters

Machinists

Military personnel

Nuclear medicine workers with exposure to
energetic radiation from selected radioisotopes
(e.g. technetium-99m, iodine-131, tritium-3, etc.)
Nurses

Oil well loggers

Ore assayers

Pathologists

Petroleum refinery workers

Physicians

Physicists

Pipeline oil flow testers

Pipeline weld radiographers

Plasma torch operators

Plastic technicians

Prospectors

Radar tube makers

Radiologists

Radium laboratory workers

Radium refinery workers

Research workers

Television tube makers

Thickness gauge operators
Thorium-aluminum alloy workers
Thorium-magnesium alloy workers
Thorium ore producers

Tile glaziers

Uranium dye workers

Uranium mill workers
Veterinarians

X-ray technicians / aides
X-ray diffraction apparatus operators

X-ray tube makers, fabricated metal product



Health Effects

The health risks and effects of exposure to ionizing radiation are dependent on the type
of radiation (alpha, beta, gamma or x-ray), the energy, the dose rate, the quantity, and
the body part exposed.

Alpha particles, due to their relatively large size and mass, do not travel very far in air (a
few centimeters) and cannot pass through skin or even a sheet of paper. Alpha
radiation is only hazardous if inhaled or ingested. It is the most damaging to tissue if it
is inhaled or ingested. Beta particles are more penetrating than alpha; a thin sheet of
aluminum will stop beta radiation, but beta radiation is not as damaging to tissue.

X-rays (and gamma rays) are the most penetrating and least damaging to tissue. Their
penetrating capability makes them useful for medical diagnoses.

Some body parts are more sensitive to damage from ionizing radiation than other body
parts. The reproductive and blood-forming organs and the eyes are the most sensitive
while the extremities such as arms, hands, and feet are less sensitive.

The quantity of ionizing radiation to which a person is exposed is the greatest factor in
the risk and severity of a radiation-related injury. Information on the health effects of a
single large dose of ionizing radiation is readily available from studies of the casualties
and survivors of the atomic explosions in Hiroshima and Nagasaki, from studies of
people exposed to radioactive fallout from the early atom bomb testing and from
accidents involving ionizing radiation.

Health effects of a single acute dose of whole
body radiation.

Dose Acute Effects

less than 25 rems No detectable effect

25 - 50 rems Drop in white blood cell count,
no serious injury

50 - 100 rems Possible injury and sickness;
no disability

100 - 200 rems Acute radiation sickness
(nausea, vomiting, diarrhea,
weakness, shock, skin sores,
hair loss); possible disability

200 - 400 rems Acute radiation sickness;
disability certain, possible
death without treatment

400 - 500 rems 50% death rate without
treatment

> 600 rems 100% death rate



Occupational exposure to ionizing radiation is usually limited to a small area of the body
such as the hands, resulting in reddening of the skin or dermatitis. Whole body radiation
and acute radiation sickness occurs very rarely in occupational settings.

The health effects of long-term exposure to low levels of ionizing radiation are less
easily studied and documented. The concern about possible health effects, cancer and
genetic effects in particular, from low level radiation stems from the known health effects
of high doses of radiation and the assumption that the degree of risk is directly related
to the degree of exposure. It is assumed (not proven) for safety sake, that any
exposure to radiation above natural background levels contributes to small increases in
the risk of developing cancer. Reducing exposure to the lowest level possible will,
therefore, reduce the risk to the lowest level possible.

Emergency Procedures
The following emergency procedures were developed for medical facilities but can be
generally applied to any workplace where radioactive substances are used.

Initial report: All incidents involving environmental contamination should be
reported first to the Alaska Department of Environmental Conservation Area
Response Team (SOSC).

Somgg Bob Mattson (Juneau) 907-465-5349
" Bob_mattson@dec.state.ak.us
Central Gary Folley (Soldotna) 907-262-5210 ext 234

Alaska: Gary folley@dec.state.ak.us

Northern Ed Meggert (Fairbanks) 907-451-2124
Alaska: Ed meggert@dec.state.ak.us

Secondary report: Doug Dasher (Fairbanks) 907-451-2172
Doug_dasher@dec.state.ak.us

A. Spills

Accidental spillage of radioactive material is rare, but cannot be prevented absolutely,
and may occur in any laboratory, in any hall or passageway traversed by messengers
transporting such material.
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Except for a major accident to a shipping container or a serious spill in the hot
laboratory, the amount of radioactive material involved in a spill will usually be small and
the radiation from it will not constitute a serious hazard. The real danger is the spread
of the contamination on shoes or other contaminated garments. The following is a
general outline of the procedure to be followed in the event of a spill.

e Confine the spill immediately by dropping paper towels or other absorbent
material onto it.

e Put on waterproof gloves.

e Check shoes for visible signs of contamination. If it appears
e possible that they are contaminated, remove shoes when leaving the
contaminated region.

e |If fans, ventilators, or air conditioners are operating in the area, they should be
shut off. Preferably this should be done by someone not involved in the spill and
therefore not likely to spread contamination.

e Mark off or isolate in some way the entire suspect area and police it to be sure
that no one walks through it.

e CALL THE RADIATION PROTECTION SUPERVISOR (RPS) (aka Radiological
Safety Officer) designated by the employer. If the number is not posted in a
convenient place, and you do not know it, call the company telephone operator,
report an emergency and ask the operator to find the supervisor.

e In general, inexperienced personnel should not attempt to clean up a spill. Itis
better to wait a little while for the RPS than to risk spreading the contamination by
erroneous procedures. If the spilled material is covered and bystanders are kept
a few feet away, there is little or no danger from the radiation.

e If any of the spilled material has splashed onto a person or clothing, immediate
steps should be taken to remove it. Laboratory coats or outer garments should
be taken off and left in the contaminated area. Hands or other skin areas should
be washed thoroughly with soap. If it is certain that shoes or feet are not
contaminated, it is permissible to walk to a washing facility, which subsequently,
however, must be treated as a contaminated area until cleared by the RPS. If
there is doubt about contamination of the feet, a washbowl and soap should be
brought to the suspect area for cleaning them.

e The RPS should bring decontamination materials and a survey meter, and the
clean-up operation will proceed under the supervision of the RPS.

e If the RPS is not immediately available, or cleanup must proceed without him or
her, one person should do the work. This person should put on waterproof



gloves, shoe covers and a surgical facemask if it is available. He will then take
up the spilled material with absorbent paper, which must be handled with forceps
or tongs, and deposit it immediately in a waterproof container. After as much as
possible has been removed in this way, the surface should be washed with
damp, not wet, rags held in forceps, always working toward the center of the
contaminated area rather than away from it.

e A survey meter should have been obtained from the office of the RPS, and
careful monitoring carried out during this procedure, on area and personnel.
Preferably, the meter should be operated by someone not involved in the spill, so
that the instrument is not likely to be contaminated.

e Reduction of counting rate to five times background, over an area of 1 or 2
square feet or to ten times background over a few square inches is usually
satisfactory, especially for short-lived nuclides. Eventually, the RPS should
check the area and give it clearance.

e When the operation is finished, gloves and other protective garments should be
carefully checked for residual contamination. If any is found, the garments should
be left with the other contaminated material for ultimate clearance or disposal by
the RPS.

B. Loss of a Sealed Source
The following is a general outline of the procedure to be followed in the event of loss of
a sealed source:

e Call the Radiation Protection Supervisor (RPS).

e If all sources are supposed to have been removed from the patient, he or she
should be checked with a survey meter to make sure that none has inadvertently
been left behind.

e Try to make sure that all bandages, linen, and bedding have been kept in the
patient's room. If this is not the case, try to stop them on the way to the laundry or

the incinerator.

e Check all this material, a little at a time. Then check the room, to be sure the
source is not on the floor or furniture.

e Check the drain tap of any accessible plumbing facility.
e Check the incinerator.

e Check all barrels of ashes or garbage. The more active the source, the easier it
should be to find it.



C. A Ruptured or Broken Sealed Source
e Shut off all fans and ventilators.
e Drop damp towels on the suspect material; throw nothing away.

e Call the Radiation Protection Supervisor. The RPS will remove the questionable
material and check the area for contamination.

e If possible, evacuate the room. If not, keep all personnel several feet from the
suspect material until the RPS arrives.

D. A Major Calamity: Fire, Earthquake, A Massive Spill
e Call the Radiation Protection Supervisor.

e Report the incident to the Alaska Department of Environmental Conservation
Area Response Team (SOSC)

e Prevent access to suspect areas, or removal of anything from them. Shut off
ventilating system; close drains if possible.

e Do not try to do anything until the RPS arrives. The RPS must be given complete
charge.

e If for any reason the RPS cannot take charge, wait for the Alaska Department of
Environmental Conservation Area Response Team (SOSC) or follow their
instructions.

Medical Treatment

Medical treatment of a person who has been accidentally over exposed to ionizing
radiation will depend on the dose. Exposures less than 25 rems generally do not
require treatment. The treatment will also depend on whether the source of the
radiation is outside the body such as from x-ray equipment or a gamma emitter, or from
inside the body such as when a radioactive dust is inhaled or ingested.

When the source of radiation is outside the body, and treatment is considered
necessary, it is started after the entire radiation dose has been received. The dose
cannot be lessened, therefore the objective of the treatment is to lessen the acute
effects of radiation sickness, prevent secondary infections and provide transfusions to
supplement weakened and damaged blood cells.



When the source of the radiation (the emitter) has been inhaled or swallowed, radiation
exposure will continue and the goal of treatment is to reduce the quantity of the emitter
in the body. This may be accomplished by speeding up the excretion of the emitter by
chelating therapy. A chelating agent is a chemical which binds with radioactive heavy
metals enabling the body to excrete them faster. Chelating therapy is effective for
internal emitters which are soluble in body fluids. Insoluble emitting substances which
have been inhaled can be removed to some extent by bronchopulmonary lavage, a
procedure which rinses out the lung's air sacs and airways.

Safety Procedures and Control Measures

The specific aspects, equipment, and procedures of a workplace radiation safety
program will depend on the nature of the source, the type of radiation emitted, and the
circumstances of its use. Only general concepts of protection and control can be
covered in a data sheet of this scope. The National Council on Radiation Protection
and Measurements (NCRP) offers recommendations for specific uses of radiation
emitting substances and equipment. Publications from NCRP are available from their
website: http://www.ncrp.com

Restricted Access: Only authorized trained personnel should be allowed in work areas
where radiation emitting substances or equipment are used. Signs and warning notices
using the standard radiation symbol must be posted.

Shielding: The selection of materials and designs for shielding will depend on the type
of radiation, the use factor of the equipment, occupancy times, and workload.

Ventilation: Operations that routinely produce airborne contamination should utilize
engineered containment and ventilation systems to prevent airborne releases.
Appropriate respirators may be used but only when effective engineering controls are
not feasible.

Radiation Monitoring: Radiation survey equipment appropriate for the type of radiation
to be measured must be maintained and used to evaluate exposure conditions for
employees. Working areas must be monitored at a frequency that will ensure safe
working conditions. Individuals working in most industrial settings and many medical
facilities must wear appropriate radiation monitoring devices to measure actual
occupational exposures. Records of results for area and personal monitoring must be
maintained.

Licensing and Registration: All by-product radioactive material and special nuclear
material must be licensed by the Nuclear Regulatory Commission, and conditions of
that license must be met by the user. Radioactive materials not under the jurisdiction of
the Nuclear Regulatory commission and all x-ray sources must be registered with the


http://www.ncrp.com/

Alaska Department of Health and Social Services (H&SS), Radiological Health program.
Use must meet requirements of the Alaska Radiation Protection Regulations, H&SS, in
addition to the Occupational Safety and Health regulations of the Alaska Department of
Labor & Workforce Development and the Environmental regulations of the Department
of Environmental Conservation. The NRC and the state may conduct inspections of
licensees and registrants to ensure compliance.

Consultation: Radiological Health is a program within the Department of Health and
Social Services, State Public Health Laboratories. This program is responsible for safe
use of radiation sources within the State of Alaska. Under Alaska statute, the program
is responsible for Radiation Protection including the development of policies for
evaluating radiation hazards, conducting surveys/investigations and training. This
includes measurement and safe use of radiation, reviewing plans and shielding
specifications for radiation sources, inspecting facilities where radiation sources are
used, and contracting with other agencies where a cooperative effort is required in order
to address radiation hazards. These responsibilities include both ionizing and non-
ionizing sources, and radiation producing devices as well as radioactive materials. The
main office is in Anchorage, however radon related activities are conducted out of the
University of Alaska Fairbanks.

Contact: Clyde E. Pearce, RHS
Telephone: (907) 334-2107

Facsimile: (907) 334-2161

E-mail: clyde pearce@health.state.ak.us

Emergency Response: Environmental surveys and disaster response to radiation in
the environment are the responsibility of the Department of Environmental
Conservation.

Initial report: All incidents involving environmental contamination should be

reported first to the Alaska Department of Environmental Conservation Area
Response Team (SOSC).

Southeast

Alaska: Bob Mattson (Juneau) 907-465-5349
" Bob_mattson@dec.state.ak.us
Central Gary Folley (Soldotna) 907-262-5210 ext 234

Alaska: Gary folley@dec.state.ak.us

Northern Ed Meggert (Fairbanks) 907-451-2124
Alaska: Ed meqggert@dec.state.ak.us

Secondary report: Doug Dasher (Fairbanks) 907-451-2172
Doug_dasher@dec.state.ak.us
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Personal Protective Equipment

Respirators used for protection against airborne contamination should be approved by
the National Institute of Occupational Safety and Health (NIOSH). If air-purifying
respirators are used, only high efficiency (HEPA) cartridges approved for dusts, fumes,
mists, and radionuclides or radon daughters (progeny) may be used. A good respirator
program must include consideration of respirator type, fit, maintenance, testing, and
training.

Protective clothing must be provided if the potential for skin or clothing contamination
exists. Selection must be based on the nature of the contaminant (liquid or dry material)
and the type of radiation emitted. Appropriate methods of laundering or disposal are
also required. Contaminated clothing must not be taken home.

Permissible Exposure Limit

The US DOL Occupational Safety and Health Administration (OSHA) regulations
29 CFR 1910.1096, adopted by reference by the State of Alaska under Alaska
Administrative Code 8 AAC 61.1010(b), state that:

... (b) Exposure of individuals to radiation in restricted areas.
(1) No employer shall possess, use, or transfer sources of ionizing
radiation in such a manner as to cause any individual in a restricted area
to receive in any period of one calendar quarter from sources in the
employer's possession or control a dose in excess of the limits specified in

Table 1-18.
Table 1-18
Rems per calendar quarter
Whole body: Head and trunk; 11/4
active
blood-forming organs; lens of
eyes;
or gonads
Hands and forearms; feet and 18 3/4
ankles
Skin of whole body 71/2

(2) An employer may permit an individual in a restricted area to receive
doses to the whole body greater that those permitted under 29 CFR
1910.1096 (b) (1) so long as:

(A) During any calendar quarter the dose to the whole body shall
not exceed three rems; and

11
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(B) The dose to the whole body, when added to the accumulated
occupational dose to the whole body, shall not exceed five (N-18)
rems, where "N" equals the individual's age in years at his last
birthday; and

(C) The employer maintains adequate past and current exposure
records that show that the addition of such a dose will not cause
the individual to exceed the amount authorized in this form. "Dose
to the whole body" shall be deemed to include any dose to the
whole body, gonad, active blood forming organs, head and trunk, or
lens of the eye.

(3) No employer shall permit any employee who is under 18 years of age
to receive in any period of one calendar quarter a dose in excess of 10
percent of the limits specified in Table 1-18.

These regulations (29 CFR 1910.1096) also cover definitions, exposure to airborne
radioactive material, precautionary measures and personal monitoring, caution signs,
labels and symbols, evacuation warnings, instruction of personnel, waste disposal,
notification of incidents, reports of overexposure, records and disclosure.

References and Resources

1. Occupational Diseases - A Guide to Their Recognition, DHEW (NIOSH)
Publication No. 77-181. 1978.

2. Radiation Protection for Medical and Allied Health Personnel, National Council
on Radiation Protection and Measurements (NCRP) Report No. 48. 1986.
Access NCRP publications at: http://www.ncrp.com

3. Cralley, Lewis J. and Cralley, Lester V. Patty's Industrial Hygiene and Toxicology
Volume lll, pg. 359 - 404, John Wiley and Sons, Inc. 1979.

4. OSHA General Industry Regulations, 29 CFR 1910, as amended, and adopted
by the State of Alaska in Alaska Administrative Code, 8 AAC 61.1010(b) under
the authority of AS 18.60.030, and specifically 29 CFR 1910.1096

http://www.osha.gov/pls/oshaweb/owastand.display standard group?p toc level=1&p part number=1910
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Material Safety Data Sheets

Acetone

Ammonium Chloride
Ascorbic Acid

Buffer Solution pH 4.00
Buffer Solution pH 7.0
Buffer Solution pH 10.00
Chloroacetic Acid
Ethylenediamine

Ferrous Ammonium Sulfate
Hydrochloric Acid, Concentrated
Magnesium Carbonate
Manganese Sulfate
Methanol

Nitric Acid

Phosphoric Acid, Liquid
Potassium Acetate
Potassium Chloride
Potassium Hydroxide
Potassium Iodide
Sodium Bisulfate
Sodium Hydroxide
Sodium Sulfite

Sodium Thiosulfate
Sulfuric Acid

Zinc Acetate
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Material Safety Data Sheet
Acetone MSDS

Section 1: Chemical Product and Company Identification

Product Name: Acetone Contact Information:

Catalog Codes: SLA3502, SLA1645, SLA3151, SLA3808 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 67-64-1 Houston, Texas 77396

RTECS: AL3150000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

TSCA: TSCA 8(b) inventory: Acetone ) ]
Order Online: SciencelLab.com

Cl#: Not applicable.
CHEMTREC (24HR Emergency Telephone), call:

Synonym: 2-propanone; Dimethyl Ketone; 1-800-424-9300
Dimethylformaldehyde; Pyroacetic Acid .
International CHEMTREC, call: 1-703-527-3887

Chemical Name: Acetone )
For non-emergency assistance, call: 1-281-441-4400

Chemical Formula: C3-H6-O

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Acetone 67-64-1 100

Toxicological Data on Ingredients: Acetone: ORAL (LD50): Acute: 5800 mg/kg [Rat]. 3000 mg/kg [Mouse]. 5340 mg/kg
[Rabbit]. VAPOR (LC50): Acute: 50100 mg/m 8 hours [Rat]. 44000 mg/m 4 hours [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of
skin contact (permeator).

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH. MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Classified Reproductive system/toxin/female,
Reproductive system/toxin/male [SUSPECTED]. The substance is toxic to central nervous system (CNS). The substance may
be toxic to kidneys, the reproductive system, liver, skin. Repeated or prolonged exposure to the substance can produce target
organs damage.

Section 4: First Aid Measures

p.1
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Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Get medical attention.

Skin Contact:

In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical
attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-lgnition Temperature: 465°C (869°F)

Flash Points: CLOSED CUP: -20°C (-4°F). OPEN CUP: -9°C (15.8°F) (Cleveland).

Flammable Limits: LOWER: 2.6% UPPER: 12.8%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances: Highly flammable in presence of open flames and sparks, of heat.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Slightly explosive in presence of open
flames and sparks, of oxidizing materials, of acids.

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog.

Special Remarks on Fire Hazards: Vapor may travel considerable distance to source of ignition and flash back.

Special Remarks on Explosion Hazards:

Forms explosive mixtures with hydrogen peroxide, acetic acid, nitric acid, nitric acid + sulfuric acid, chromic anydride, chromyl
chloride, nitrosyl chloride, hexachloromelamine, nitrosyl perchlorate, nitryl perchlorate, permonosulfuric acid, thiodiglycol +
hydrogen peroxide, potassium ter-butoxide, sulfur dichloride, 1-methyl-1,3-butadiene, bromoform, carbon, air, chloroform,
thitriazylperchlorate.

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.
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Large Spill:

Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS
and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapor/spray. Wear suitable protective clothing. In case of insufficient ventilation, wear
suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid
contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, reducing agents, acids, alkalis.

Storage:

Store in a segregated and approved area (flammables area) . Keep container in a cool, well-ventilated area. Keep container
tightly closed and sealed until ready for use. Keep away from direct sunlight and heat and avoid all possible sources of ignition
(spark or flame).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:

TWA: 500 STEL: 750 (ppm) from ACGIH (TLV) [United States] TWA: 750 STEL: 1000 (ppm) from OSHA (PEL) [United
States] TWA: 500 STEL: 1000 [Austalia] TWA: 1185 STEL: 2375 (mg/m3) [Australia] TWA: 750 STEL: 1500 (ppm) [United
Kingdom (UK)] TWA: 1810 STEL: 3620 (mg/m3) [United Kingdom (UK)] TWA: 1800 STEL: 2400 from OSHA (PEL) [United
States]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.
Odor: Fruity. Mint-like. Fragrant. Ethereal
Taste: Pungent, Sweetish

Molecular Weight: 58.08 g/mole

Color: Colorless. Clear

pH (1% soln/water): Not available.
Boiling Point: 56.2°C (133.2°F)

Melting Point: -95.35 (-139.6°F)

Critical Temperature: 235°C (455°F)
Specific Gravity: 0.79 (Water = 1)
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Vapor Pressure: 24 kPa (@ 20°C)

Vapor Density: 2 (Air = 1)

Volatility: Not available.

Odor Threshold: 62 ppm

Water/Qil Dist. Coeff.: The product is more soluble in water; log(oil/water) = -0.2
lonicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility: Easily soluble in cold water, hot water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Excess heat, ignition sources, exposure to moisture, air, or water, incompatible materials.
Incompatibility with various substances: Reactive with oxidizing agents, reducing agents, acids, alkalis.
Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 3000 mg/kg [Mouse]. Acute toxicity of the vapor (LC50): 44000 mg/m3 4 hours [Mouse].

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH. DEVELOPMENTAL TOXICITY: Classified
Reproductive system/toxin/female, Reproductive system/toxin/male [SUSPECTED]. Causes damage to the following organs:
central nervous system (CNS). May cause damage to the following organs: kidneys, the reproductive system, liver, skin.

Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact (permeator).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:

May affect genetic material (mutagenicity) based on studies with yeast (S. cerevisiae), bacteria, and hamster fibroblast cells.
May cause reproductive effects (fertility) based upon animal studies. May contain trace amounts of benzene and formaldehyde
which may cancer and birth defects. Human: passes the placental barrier.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: May cause skin irritation. May be harmful if absorbed through the skin. Eyes: Causes
eye irritation, characterized by a burning sensation, redness, tearing, inflammation, and possible corneal injury. Inhalation:
Inhalation at high concentrations affects the sense organs, brain and causes respiratory tract irritation. It also may affect the
Central Nervous System (behavior) characterized by dizzness, drowsiness, confusion, headache, muscle weakeness, and
possibly motor incoordination, speech abnormalities, narcotic effects and coma. Inhalation may also affect the gastrointestinal
tract (nausea, vomiting). Ingestion: May cause irritation of the digestive (gastrointestinal) tract (nausea, vomiting). It may also
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affect the Central Nevous System (behavior), characterized by depression, fatigue, excitement, stupor, coma, headache,
altered sleep time, ataxia, tremors as well at the blood, liver, and urinary system (kidney, bladder, ureter) and endocrine
system. May also have musculoskeletal effects. Chronic Potential Health Effects: Skin: May cause dermatitis. Eyes: Eye
irritation.

Section 12: Ecological Information

Ecotoxicity:
Ecotoxicity in water (LC50): 5540 mg/l 96 hours [Trout]. 8300 mg/l 96 hours [Bluegill]. 7500 mg/l 96 hours [Fatthead Minnow].
0.1 ppm any hours [Water flea].

BODS5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 3: Flammable liquid.
Identification: : Acetone UNNA: 1090 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

California prop. 65: This product contains the following ingredients for which the State of California has found to cause
reproductive harm (male) which would require a warning under the statute: Benzene California prop. 65: This product contains
the following ingredients for which the State of California has found to cause birth defects which would require a warning under
the statute: Benzene California prop. 65: This product contains the following ingredients for which the State of California has
found to cause cancer which would require a warning under the statute: Benzene, Formaldehyde Connecticut hazardous
material survey.: Acetone lllinois toxic substances disclosure to employee act: Acetone lllinois chemical safety act: Acetone
New York release reporting list: Acetone Rhode Island RTK hazardous substances: Acetone Pennsylvania RTK: Acetone
Florida: Acetone Minnesota: Acetone Massachusetts RTK: Acetone Massachusetts spill list: Acetone New Jersey: Acetone
New Jersey spill list: Acetone Louisiana spill reporting: Acetone California List of Hazardous Substances (8 CCR 339):
Acetone TSCA 8(b) inventory: Acetone TSCA 4(a) final test rules: Acetone TSCA 8(a) IUR: Acetone

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammabile liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effects
(TOXIC).
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DSCL (EEC):
R11- Highly flammable. R36- Irritating to eyes. S9- Keep container in a well-ventilated place. S16- Keep away from sources of
ignition - No smoking. S26- In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.

HMIS (U.S.A.):
Health Hazard: 2
Fire Hazard: 3
Reactivity: 0
Personal Protection: h
National Fire Protection Association (U.S.A.):
Health: 1
Flammability: 3
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References:

-Material safety data sheet issued by: la Commission de la SantA© et de la SA©curitA© du Travail du QuA©bec. -The Sigma-
Aldrich Library of Chemical Safety Data, Edition Il. -Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York
N.Y., Van Nostrand Reinold, 1987. LOLI, RTECS, HSDB databases. Other MSDSs

Other Special Considerations: Not available.
Created: 10/10/2005 08:13 PM
Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Ammonium chloride MSDS

Section 1: Chemical Product and Company Identification

Product Name: Ammonium chloride Contact Information:
Catalog Codes: SLA3415, SLA1069, SLA2575, SLA4078, Sciencelab.com, Inc.
SLA1732, SLS3118 14025 Smith Rd.

Houston, Texas 77396

US Sales: 1-800-901-7247
RTECS: BP4550000 International Sales: 1-281-441-4400

CAS#: 12125-02-9

TSCA: TSCA 8(b) inventory: Ammonium chloride Order Online: ScienceL.ab.com

CI#: Not applicable. CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300
Synonym: Ammonium Chloratum; Ammonium Chloridum;

Ammonium Muriate: Sal Ammonia: Salmiac International CHEMTREC, call: 1-703-527-3887

Chemical Name: Ammonium Chloride For non-emergency assistance, call: 1-281-441-4400

Chemical Formula: NH4CI

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Ammonium chloride 12125-02-9 100

Toxicological Data on Ingredients: Ammonium chloride: ORAL (LD50): Acute: 1650 mg/kg [Rat.]. 1300 mg/kg [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of eye contact (irritant). Slightly hazardous in case of skin contact (irritant, sensitizer), of ingestion, of
inhalation.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. Repeated or prolonged exposure is not known to aggravate medical condition.

Section 4: First Aid Measures

Eye Contact:
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention.

Skin Contact:

In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical
attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation: Not available.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:
Reaction between Ammonium Chloride and Bromine pentafluoride at ambient or slightly elevated temperature is violent, and
ignition often occurs.

Special Remarks on Explosion Hazards: Explosive reaction between bromine trifluoride and ammonium halides.

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on
the contaminated surface and dispose of according to local and regional authority requirements.

Large Spill:

Use a shovel to put the material into a convenient waste disposal container. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage
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Precautions:

Do not ingest. Do not breathe dust. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable
respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid contact with
skin and eyes. Keep away from incompatibles such as oxidizing agents, acids, alkalis.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:

TWA: 10 STEL: 20 (mg/m3) from ACGIH (TLV) [United States] Inhalation TWA: 10 STEL: 20 (mg/m3) [United Kingdom (UK)]
Inhalation TWA: 10 STEL: 20 (mg/m3) from NIOSH [United States] Inhalation TWA: 10 STEL: 20 (mg/m3) from OSHA (PEL)
[United States]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Solid crystalline powder.)
Odor: Odorless. (Slight.)

Taste: Cooling, Saline.

Molecular Weight: 53.49 g/mole

Color: White.

pH (1% soln/water): 5.5 [Acidic.]

Boiling Point: 520°C (968°F)

Melting Point: Decomposition temperature: 338°C (640.4°F)
Critical Temperature: Not available.

Specific Gravity: 1.53 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Qil Dist. Coeff.: Not available.

lonicity (in Water): Not available.

Dispersion Properties: See solubility in water, methanol.

Solubility:
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Soluble in cold water, hot water, methanol. Insoluble in diethyl ether, acetone. Almost insoluble in ethyl acetate. Very slightly
soluble in Ethanol; Solubility in Ethanol: 0.6 g/100 ml water at 19 deg. C. Solubility in Water: 29.7 g/100ml water at O deg. C
75.8 g/100 ml water at 100 deg. C 37.8 Ibs./100 Ibs. water at 70 deg. F 28.3% (w/w) in water at 25 deg. C Soluble in liquid
ammonia.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials, moisture.

Incompatibility with various substances: Reactive with oxidizing agents, acids, alkalis.

Corrosivity:
Extremely corrosive in presence of copper. Corrosive in presence of steel, of stainless steel(304). Slightly corrosive in
presence of aluminum, of stainless steel(316).

Special Remarks on Reactivity:

Incompatible with lead and silver salts. It can react violently with ammonium nitrate and potassium chlorate. Also incompatible
with bromine trifluoride, ammonium halides, bromine pentafluoride, alkalis and their carbonates. At fire temperature,
ammonium chloride may dissociate into ammonia and hydrogen chloride. Hygroscopic; keep container tightly closed.

Special Remarks on Corrosivity: Severe corrosive effect on brass and bronze.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.

Toxicity to Animals: Acute oral toxicity (LD50): 1300 mg/kg [Mouse].

Chronic Effects on Humans: Not available.

Other Toxic Effects on Humans: Slightly hazardous in case of skin contact (irritant, sensitizer), of ingestion, of inhalation.

Special Remarks on Toxicity to Animals:
Lowest Published Lethal Dose: LDL [Human Infant] - Route: Oral; Dose: 2000 mg/kg

Special Remarks on Chronic Effects on Humans: May affect genetic material (mutagenic) Animal: passes through the
placental barrier.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: It can cause skin irritation which is usually mild. Eyes: Causes moderate eye irritation. It
may cause Salt Cataract, increased ocular pressure, and degeneration of the retina Inhalation: It can cause respiratory tract
and mucous membrane irritation which is usually mild. Ingestion: May be harmful if swallowed. May cause digestive tract
irritation with nausea and vomiting, and thirst. May affect behavior/central nervous system (headache, somnolence, confusion,
drowsiness, tremor, convulsions, coma), eyes (Mydriasis), cardiovascular system (bradycardia), respiration (respiratory
stimulation, apnea, hyperventilation, pulmonary edema). May cause serious metabolic acidosis withhypokalemia.Tra
nsie nthyperglycemia and glycosuria may also occur. Chronic Potential Health Effects: Skin: Prologned or repeated contact
may cause dermatitis, an allergic reaction. Inhalation: Prolonged or repeated inhalation may affect the kidneys. Ingestion:
Prolonged or repeated ingestion may affect metabolism (anorexia, metabolic acidosis) and urinary system (enlargement of
kidneys). Inhalation: Prolonged or repeated inhalation may cause bronchospasm (asthma)

Section 12: Ecological Information

Ecotoxicity: Not available.
BOD5 and COD: Not available.
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Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).
Identification: : Not available. UNNA: 9085 PG: IlI

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations:

lllinois toxic substances disclosure to employee act: Ammonium chloride lllinois chemical safety act: Ammonium chloride New
York release reporting list: Ammonium chloride Rhode Island RTK hazardous substances: Ammonium chloride Pennsylvania
RTK: Ammonium chloride Minnesota: Ammonium chloride Massachusetts RTK: Ammonium chloride Massachusetts spill

list: Ammonium chloride New Jersey: Ammonium chloride New Jersey spill list: Ammonium chloride Louisiana spill reporting:
Ammonium chloride California Director's List of Hazardous Substances: Ammonium chloride TSCA 8(b) inventory: Ammonium
chloride CERCLA: Hazardous substances.: Ammonium chloride: 5000 Ibs. (2268 kg)

Other Regulations: EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.
Other Classifications:
WHMIS (Canada): Not controlled under WHMIS (Canada).
DSCL (EEC):
HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: O

Reactivity: 0

Personal Protection: E
National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 0

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Splash goggles.

Section 16: Other Information
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References:

-Material safety data sheet emitted by: la Commission de la SantA®© et de la SA©curitA© du Travail du QuA©bec. -The Sigma-
Aldrich Library of Chemical Safety Data, Edition II. -Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York
N.Y., Van Nostrand Reinold, 1987. -Manufacturer's Material Safety Data Sheet.

Other Special Considerations: Not available.
Created: 10/11/2005 11:17 AM
Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall SciencelLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Ascorbic acid MSDS

Section 1: Chemical Product and Company Identification

Product Name: Ascorbic acid Contact Information:

Catalog Codes: SLA1306, SLA4315, SLA1972 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 50-81-7 Houston, Texas 77396

RTECS: CI7650000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

TSCA: TSCA 8(b) inventory: Ascorbic acid ) i
Order Online: ScienceLab.com

ClI#: Not available.
CHEMTREC (24HR Emergency Telephone), call:

Synonym: Vitamin C, Ascorvit, Vicomin C, Acorbate, 1-800-424-9300
Ascorbutina, Catavin C, Cevex, Secorbate; 3-Keto-L-

gulofuranolactone; 3-Oxo-L-gulofuranolactone International CHEMTREC, call: 1-703-527-3887

Chemical Name: L-Ascorbic Acid For non-emergency assistance, call: 1-281-441-4400

Chemical Formula: C6H806

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Ascorbic acid 50-81-7 100

Toxicological Data on Ingredients: Ascorbic acid: ORAL (LD50): Acute: 11900 mg/kg [Rat]. 3367 mg/kg [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects: Slightly hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of
inhalation.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for
bacteria and/or yeast. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. Repeated or
prolonged exposure is not known to aggravate medical condition.

Section 4: First Aid Measures

Eye Contact:
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention if irritation occurs.

Skin Contact:
Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops. Cold water
may be used.

Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation: Not available.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.
Auto-Ignition Temperature: 660°C (1220°F)

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances:
Slightly flammable to flammable in presence of open flames and sparks, of heat. Non-flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Slightly explosive in presence of open
flames and sparks.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards:
As with most powdered organic solids, fire is possible at elevated temperatures or by contact with an ignition source.

Special Remarks on Explosion Hazards:
Fine dust dispersed in air in sufficient concentrations, and in the presences of an ignition source is a potential dust explosion

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on
the contaminated surface and dispose of according to local and regional authority requirements.

Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Finish cleaning by spreading water on the
contaminated surface and allow to evacuate through the sanitary system.

Section 7: Handling and Storage

Precautions:

p.2




Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not
breathe dust. If ingested, seek medical advice immediately and show the container or the label. Keep away from incompatibles
such as oxidizing agents.

Storage:
Keep container tightly closed. Keep container in a cool, well-ventilated area. Air Sensitive Sensitive to light. Store in light-
resistant containers.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Crystals solid. Powdered solid.)
Odor: Odorless.

Taste: Acid. Sharp. Pleasant

Molecular Weight: 176.13 g/mole

Color: White. White to slightly yellowish.

pH (1% soln/water): Not available.

Boiling Point: Decomposition temperature: >190°C (374°F)

Melting Point: Decomposition temperature: >190°C (374°F)

Critical Temperature: 783°C (1441.4°F)

Specific Gravity: 1.65 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Qil Dist. Coeff.: The product is more soluble in water; log(oil/water) = -2.1
lonicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility:

Soluble in hot water. Partially soluble in cold water. Insoluble in diethyl ether. Solubility in Water: 1g/3ml water. Solubility

in water: 80% @ 100 deg. C and 45% @ 45 deg. C. Solubility in alcohol: 1g/30 ml alcohol. Solubility in absolute alcohol: 1
g/50 ml absolute alcohol. Solubility in glycerol: 1g/100 ml glycerol. Solubility in propylene glycol: 1 g/20 ml propylene glycol.
Insoluble in chloroform, benzene, petroleum ether, oils, fats, fat solvents.
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Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Heat, ignition sources, light, air, incompatible materials, dust generation
Incompatibility with various substances: Reactive with oxidizing agents.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Air and light sensitive. Aqueous solutions are rapidly oxidized by air, accelerated by alkalies, iron, copper.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.
Toxicity to Animals: Acute oral toxicity (LD50): 3367 mg/kg [Mouse].

Chronic Effects on Humans: MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/
or yeast.

Other Toxic Effects on Humans: Slightly hazardous in case of skin contact (irritant), of ingestion, of inhalation.
Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:
May affect genetic material (mutagenic). May cause adverse reproductive effects and birth defects (teratogenic) based on
animal test data. Human: passes through the placenta, excreted in maternal milk.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: May cause skin irritation. Low hazard for normal industrial handling. Eyes: May cause eye
irritation. Inhalation: May cause respiratory tract irritation. Low hazard for normal industrial handling. Ingestion: Ingestion of
small amounts during normal industrial handling is a low hazard. Ingestion of large amounts may cause gastrointestinal tract
irritation, hypermotility, diarrhea, acidification of the urine which may cause stones in the urinary tract and may cause renal
failure coordination, somnolence), eyes(lacrimation), blood (anemia). Chronic Potential Health Effects: Ingestion: Prolonged or
repeated ingestion may affect the blood/bone marrow and metabolism. . May also affect behavior (psychomotor

Section 12: Ecological Information

Ecotoxicity: Not available.
BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.
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Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).
Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations: TSCA 8(b) inventory: Ascorbic acid

Other Regulations: EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.
Other Classifications:

WHMIS (Canada): Not controlled under WHMIS (Canada).

DSCL (EEC):
This product is not classified according to the EU regulations. S24/25- Avoid contact with skin and eyes.

HMIS (U.S.A.):
Health Hazard: 1
Fire Hazard: 1
Reactivity: 0
Personal Protection: E
National Fire Protection Association (U.S.A.):
Health: 1
Flammability: 1
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Safety glasses.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/09/2005 04:16 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet

NCL of Wisconsin, Inc.

PO Box 8

Birnamwood, WI 54414

Emergency Telephone No: 800-424-9300 (Chemtrec)

Date of this revision: 11-02-2004

Product Identification

Product Name: YSI 3821 Buffer Solution, PH = 4.0

Synonyms: None. Molecular Weight: NA
Chemical Name: NA Chemical Family: NA

Product CAS#: NA Formula: NA
Ingredients

1. Potassium Acid Phthalate CAS# 877-24-7
Percent; <2 SARA: Not Listed.
TLV: Not established. PEL: Not Established
Hazard: May cause eye and respiratory tract irritation.
2. Red Food Coloring CAS# Not listed.
Percent: <0.02 SARA: Not listed
TLV: Not established. PEL: Not established

Hazard: None known.

3. Deionized Water CAS# 7732-18-5
Percent: >98 SARA: Not listed.
TLV: Not applicable PEL: Not applicable

Hazard: None.

Precautionary Measures

Avoid contact with eyes, skin, and clothing. Wash thoroughly after handling. Minimal contact, as with all chemicals, is a
good policy to follow.

Emergency/First Aid

In case of contact, immediately flush skin or eyes with plenty of water for at least 15 minutes. If swallowed, give two
glasses of water or milk to dilute. Call a physician.

DOT Hazard Class: Not Regulated

Physical Data Section One

Appearance: Clear Pink solution

Odor: Odorless

Solubility: Infinitely soluble in water.

Boiling Point: 100° C (212° F)

Melting Point: 0° C (32° F)

Specific Gravity: 1.0

Vapor Density (Air=1): Essentially the same as water.
Vapor Pressure (mm Hg): Essentially the same as water.
Evaporation Rate: Essentially the same as water.
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Fire and Explosion Section Two
Information

Fire: Not considered to be a fire hazard.
Explosion: Not considered to be and explosion hazard
Fire Extinguishing Media: Use any suitable means for extinguishing surrounding fire.

Reactivity Data Section Three

Stability: Stable under ordinary conditions of use and storage

Hazardous Decomposition Products: May emit toxic fumes of carbon monoxide, carbon dioxide, and potassium oxide if
involved in a fire.

Hazardous Polymerization: This substance does not polymerize.

Incompatibilities: Strong solutions of nitric acid.

Leak/Spill/Disposal Section Four
Information

Flush to sewer with large amounts of water.
Ensure compliance with Federal, State, and local regulations
Reportable Quantity: 5000 Ibs.

Health Hazard Information Section Five

A. Exposure/Health Effects
Inhalation: May cause irritation to mucous membranes due to slight acidity.
Ingestion: Large doses may cause nausea, vomiting and abnormal sensations in hands and feet. Because of slight
acidity, may cause irritation to mucous membranes.
Skin Contact: May cause irritation, redness, and pain.
Eye Contact: May cause irritation and damage.
Chronic Exposure: No information found.
Cancer information: No information found for any ingredient
Aggravation of Pre-existing Conditions: No information found

B. First Aid
Inhalation: Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Call
a physician.
Ingestion: If swallowed, give two glasses of water to dilute. Give medical attention immediately.
Skin Exposure: Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated
clothing. Get medical attention if irritation develops or persists.
Eye Exposure: Wash eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally.
Get medical attentions immediately.

Occupational Control Section Six
Measures

Ventilation System: In general, dilution ventilation is a satisfactory health hazard control for this material. However, if
conditions of use create discomfort to a worker, a local exhaust should be considered.

Personal Respirators (NIOSH Approved): For conditions of use where exposure to mist exists, a dust/mist respirator may
be worn. For emergencies, a self-contained breathing apparatus may be necessary.

Skin Protection: Rubber gloves and lab coat, apron or overalls.
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Eye Protection: Use chemical safety goggles and/or a full face shield where splashing is possible. Contact lenses should
not be worn when working with this material.

Maintain eye-wash fountain and quick-drench facilities in work areas.

Storage and Special Section Seven
Information

Keep in a tightly closed container. Protect container from physical damage.

The information contained herein is provided in good faith and is believed to be correct as of the date hereof. However,
NCL of Wisconsin, Inc. makes no representation as to the comprehensiveness or accuracy of the information. It is
expected that individuals receiving the information will exercise their independent judgment in determining its
appropriateness for a particular purpose. Accordingly, NCL of Wisconsin, Inc will not be responsible for damages of any
kind resulting from the use of or reliance upon such information. NO REPRESENTATIONS, OR WARRANTIES, EITHER EXPRESS
OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR OF ANY OTHER NATURE ARE MADE HEREUNDER WITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR TO THE PRODUCT TO WHICH THE INFORMATION REFERS.

END OF MATERIAL SAFETY DATA SHEET
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Material Safety Data Sheet

NCL of Wisconsin, Inc.

PO Box 8

Birnamwood, W| 54414

Emergency Telephone No: 800-424-9300 (Chemtrec)

Date of this revision: 11-02-2004

Product Identification

Product Name: YSI 3822 Buffer Solution, pH = 7.00

Synonyms: None. Molecular Weight: NA
Chemical Name: NA Chemical Family: NA

Product CAS#: NA Formula: NA
Ingredients

1. Potassium Phosphate Monobasic CAS# 7778-77-0
Percent: <1 SARA: Not Listed.
TLV: Not established. PEL: Not Established
Hazard: Moderately toxic - May cause Irritation.

2. Sodium Hydroxide CAS# 1310-73-2.
Percent: <1 SARA: Not listed
TLV: 2 mg/m?3 PEL: 2 mg/m3
3. Yellow Food Coloring CAS# Not listed.
Percent: <0.02 SARA: Not listed.
TLV: Not established. PEL: Not established.
Hazard: None Known.
4. Deionized Water CAS# 7732-18-5
Percent: >98 SARA: Not listed.
TLV: Not applicable PEL: Not applicable

Hazard: None.

Precautionary Measures

Avoid contact with eyes, skin, and clothing. Wash thoroughly after handling. Minimal contact, as with all chemicals, is a
good policy to follow.

Emergency/First Aid

In case of contact, immediately flush skin or eyes with plenty of water for at least 15 minutes. If swallowed, give two
glasses of water or milk to dilute. Call a physician.

DOT Hazard Class: Not Regulated

Physical Data Section One

Appearance: Clear yellow solution

Odor: Odorless

Solubility: Infinitely soluble in water.
Boiling Point: 100° C (212° F)

Melting Point: 0° C (32° F)

Specific Gravity: 1.0
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Vapor Density (Air=1): Essentially the same as water.
Vapor Pressure (mm Hg): Essentially the same as water.
Evaporation Rate: Essentially the same as water.

Fire and Explosion Section Two
Information

Fire: Not considered to be a fire hazard.
Explosion: Not considered to be and explosion hazard
Fire Extinguishing Media: Use any suitable means for extinguishing surrounding fire.

Reactivity Data Section Three

Stability: Stable under ordinary conditions of use and storage
Hazardous Decomposition Products: None known.

Hazardous Polymerization: This substance does not polymerize.
Incompatibilities: None known.

Leak/Spill/Disposal Section Four
Information

Flush to sewer with large amounts of water.
Ensure compliance with Federal, State, and local regulations
Reportable Quantity: 5000 Ibs.

Health Hazard Information Section Five

A. Exposure/Health Effects
Inhalation: No information found.
Ingestion: Large doses may cause diarrhea.
Skin Contact: Prolonged contact may cause irritation.
Eye Contact: May cause irritation and damage.
Chronic Exposure: Potassium phosphate, one of the ingredients, may sequester calcium and cause calcium
phosphate deposits in the kidneys.
Cancer information: No information found for any ingredient
Aggravation of Pre-existing Conditions: No information found

B. First Aid
Inhalation: Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Call
a physician.
Ingestion: If swallowed, give two glasses of water to dilute. Give medical attention immediately.
Skin Exposure: Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated
clothing. Get medical attention if irritation develops or persists.
Eye Exposure: Wash eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally.
Get medical attentions immediately.

Occupational Control Section Six
Measures

Ventilation System: In general, dilution ventilation is a satisfactory health hazard control for this material. However, if
conditions of use create discomfort to a worker, a local exhaust should be considered.

Personal Respirators (NIOSH Approved): For conditions of use where exposure to mist exists, a dust/mist respirator may
be worn. For emergencies, a self-contained breathing apparatus may be necessary.

Skin Protection: Rubber gloves and lab coat, apron or overalls.
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Eye Protection: Use chemical safety goggles and/or a full face shield where splashing is possible. Contact lenses should
not be worn when working with this material.

Maintain eye-wash fountain and quick-drench facilities in work areas.

Storage and Special Section Seven
Information

Keep in a tightly closed container. Protect container from physical damage.

The information contained herein is provided in good faith and is believed to be correct as of the date hereof. However,
NCL of Wisconsin, Inc. makes no representation as to the comprehensiveness or accuracy of the information. Itis
expected that individuals receiving the information will exercise their independent judgment in determining its
appropriateness for a particular purpose. Accordingly, NCL of Wisconsin, Inc will not be responsible for damages of any
kind resulting from the use of or reliance upon such information. NO REPRESENTATIONS, OR WARRANTIES, EITHER EXPRESS
OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR OF ANY OTHER NATURE ARE MADE HEREUNDER WITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR TO THE PRODUCT TO WHICH THE INFORMATION REFERS.

END OF MATERIAL SAFETY DATA SHEET
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Material Safety Data Sheet

NCL of Wisconsin, Inc.

PO Box 8

Birnamwood, W| 54414

Emergency Telephone No: 800-424-9300 (Chemtrec)

Date of this revision: 11-02-2004

Product Identification

Product Name: YSI 3823 Buffer Solution, PH = 10.00

Synonyms: None. Molecular Weight: NA

Chemical Name: NA Chemical Family: NA

Product CAS#: NA Formula: NA

Ingredients

1. Disodium EDTA dehydrate CAS# 6381-92-6
Percent: 1 SARA: Not Listed.
TLV: Not established. PEL: Not Established

Hazard: Slight. May cause irritation. Moderately toxic by ingestion.

2. Potassium Carbonate CAS# 584-08-7
Percent: <1 SARA: Not listed
TLV: Not established. PEL: Not established
Hazard: Slight. Causes irritation.

3. Potassium Borate CAS# 12228-88-5.
Percent: <1 SARA: Not listed.
TLV: Not established. PEL: Not established.
Hazard: Unknown

4. Potassium Hydroxide CAS# 1310-58-3
Percent: <1 SARA: Listed.
TLV: 2 mg/m3 PEL: 2 mg/m3
Hazard: Moderate. May cause burns.

5. Blue Food Coloring CAS# Not listed.
Percent: <0.02 SARA: Not listed.
TLV: Not established. PEL: Not established.
Hazard: None known.

6. Deionized water CAS# 7732-18-5
Percent: >98 SARA: Not listed
TLV: Not applicable. PEL: Not applicable.

Hazard: None.

Precautionary Measures

Avoid contact with eyes, skin, and clothing. Wash thoroughly after handling. Minimal contact, as with all chemicals, is a
good policy to follow.

Emergency/First Aid

In case of contact, immediately flush skin or eyes with plenty of water for at least 15 minutes. If swallowed, give two
glasses of water or milk to dilute. Call a physician.

DOT Hazard Class: Not Regulated
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Physical Data Section One

Appearance: Clear blue solution.

Odor: Odorless

Solubility: Infinitely soluble in water.

Boiling Point: 100° C (212° F)

Melting Point: 0° C (32° F)

Specific Gravity: 1.0

Vapor Density (Air=1): Essentially the same as water.
Vapor Pressure (mm Hg): Essentially the same as water.
Evaporation Rate: Essentially the same as water.

Fire and Explosion Section Two
Information

Fire: Not considered to be a fire hazard.
Explosion: Not considered to be and explosion hazard
Fire Extinguishing Media: Use any suitable means for extinguishing surrounding fire.

Reactivity Data Section Three

Stability: Stable under ordinary conditions of use and storage
Hazardous Decomposition Products: None known.

Hazardous Polymerization: This substance does not polymerize.
Incompatibilities: None known.

Leak/Spill/Disposal Section Four
Information

Flush to sewer with large amounts of water.
Ensure compliance with Federal, State, and local regulations
Reportable Quantity: 5000 Ibs.

Health Hazard Information Section Five

A. Exposure/Health Effects
Inhalation: May cause sore throat and irritation to mucous membranes.
Ingestion: If sufficient amounts are ingested, systemic poisoning may occur.
Skin Contact: Prolonged contact may cause irritation.
Eye Contact: May cause irritation.
Chronic Exposure: No information found for any ingredient.
Cancer information: No information found for any ingredient
Aggravation of Pre-existing Conditions: No information found

B. First Aid
Inhalation: Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Call
a physician.
Ingestion: If swallowed, give two glasses of water to dilute. Give medical attention immediately.
Skin Exposure: Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated
clothing. Get medical attention if irritation develops or persists.
Eye Exposure: Wash eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally.
Get medical attentions immediately.
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Occupational Control Section Six
Measures

Ventilation System: In general, dilution ventilation is a satisfactory health hazard control for this material. However, if
conditions of use create discomfort to a worker, a local exhaust should be considered.

Personal Respirators (NIOSH Approved): For conditions of use where exposure to mist exists, a dust/mist respirator may
be worn. For emergencies, a self-contained breathing apparatus may be necessary.

Skin Protection: Rubber gloves and lab coat, apron or overalls.

Eye Protection: Use chemical safety goggles and/or a full face shield where splashing is possible. Contact lenses should
not be worn when working with this material.

Maintain eye-wash fountain and quick-drench facilities in work areas.

Storage and Special Section Seven
Information

Keep in a tightly closed container. Protect container from physical damage.

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEN]
The information contained herein is provided in good faith and is believed to be correct as of the date hereof. However,
NCL of Wisconsin, Inc. makes no representation as to the comprehensiveness or accuracy of the information. It is
expected that individuals receiving the information will exercise their independent judgment in determining its
appropriateness for a particular purpose. Accordingly, NCL of Wisconsin, Inc will not be responsible for damages of any
kind resulting from the use of or reliance upon such information. NO REPRESENTATIONS, OR WARRANTIES, EITHER EXPRESS
OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR OF ANY OTHER NATURE ARE MADE HEREUNDER WITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR TO THE PRODUCT TO WHICH THE INFORMATION REFERS.

END OF MATERIAL SAFETY DATA SHEET
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MONOCHLOROACETIC ACID

MSDS Number: M7921 * * * * * Effective Date: 05/26/09 * * * * * Qupercedes. 07/27/06

Fronr. Mallinckrodt Baker, Inc. ‘
222 Red School Lane J.I.Baker

Phillipsburg, NJ 08865

i

24 Hour Emergency Telephone: 908-859-2151

M S DS Material Safety Data Sheet / CHEMTREC: 1-800-424-9300

National Response in Canada
CANUTEC: 613-996-6666

Outside U.S. And Canada
Chemtrec: 703.527.3887

NOTE: CHEMTREC, CANUTEC and National
Response Center emergency numbers to be
used enly in the event of chemical
emergencies invelving a spill, leak, fire,
exposure or accident involving chemicals.

Al nen-emergency questons should be directed to Customer Service (1-800-582-2537) for assistance

MONOCHLOROACETIC ACID

1. Product Identification

Synonyms. Chloroacetic acid; chloracetic acid; chloroethanoic acid
CASNo.: 79-11-8

Molecular Weight: 94.50

Chemical Formula: CH2CICOOH

Product Codes: 0216

2. Composition/Information on Ingredients

| ngr edi ent CAS No
Hazar dous
Chl oroacetic Acid 79-11-8

Yes

Per cent

3. Hazards Identification

Emergency Overview

DANGER! CORROSIVE. CAUSESBURNSTO ANY AREA OF CONTACT. MAY BE FATAL IF

SWALLOWED OR INHALED.
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MONOCHLOROACETIC ACID

SAF-T-DATA(M) Ratings (Provided here for your convenience)
Health Rating: 4 - Extreme (Poison)
Flammability Rating: 1 - Slight
Reactivity Rating: 1 - Slight

Contact Rating: 4 - Extreme (Corrosive)
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER GLOVES
Storage Color Code: White (Corrosive)

Potential Health Effects

Inhalation:

Corrosive. Extremely destructive to tissues of the mucous membranes and upper respiratory tract. Symptoms may
include burning sensation, coughing, wheezing, laryngitis, shortness of breath, headache, nausea and vomiting.
Inhalation may be fatal as aresult of spasm inflammation and edema of the larynx and bronchi, chemical pneumonitis
and pulmonary edema.

Ingestion:

Corrosive. Swallowing can cause severe burns of the mouth, throat, and stomach, leading to death. Can cause sore
throat, vomiting, diarrhea.

Skin Contact:

Corrosive. Symptoms of redness, pain, and severe burn can occur.

Eye Contact:

Corrosive. Contact can cause blurred vision, redness, pain and severe tissue burns.

Chronic Exposure:

Liver and kidney dysfunctions have been reported.

Aggravation of Pre-existing Conditions:

Persons with pre-existing lung disease may be more susceptible to the effects of this substance.

4. First Aid Measures

Inhalation:

Removeto fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Call aphysician
immediately.

Ingestion:

DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to an unconscious
person. Call aphysician immediately.

Skin Contact:

Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes.
Call aphysician, immediately. Wash clothing before reuse.

Eye Contact:

Immediately flush eyes with gentle but large stream of water for at least 15 minutes, lifting lower and upper eyelids
occasionally. Call a physician immediately.

5. Fire Fighting Measures

Fire
Flash point: 126C (259F) CC
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MONOCHLOROACETIC ACID

Flammable limitsin air % by volume:

lel: 8

Explosion:

Above flash point, vapor-air mixtures are explosive within flammable limits noted above. Fine dust dispersed in air in
sufficient concentrations, and in the presence of an ignition source is a potential dust explosion hazard.

Fire Extinguishing M edia:

Water spray, dry chemical, acohol foam, or carbon dioxide.

Special Information:

In the event of afire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with full
facepiece operated in the pressure demand or other positive pressure mode.

6. Accidental Release Measures

Remove all sources of ignition. Ventilate area of leak or spill. Wear appropriate personal protective equipment as
specified in Section 8. Keegp unnecessary and unprotected personnel away.

Spills: Clean up spillsin amanner that does not disperse dust into the air. Use non-sparking tools and equipment. Pick
up spill for recovery or disposal and place in a closed container.

If material comesin contact with water, neutralize liquid with alkaline material (soda ash, slaked lime) then absorb
with an inert materail (e.g., vermiculite, dry sand, earth) and place in achemica waste container. Do not use
combustible materials, such as saw dust. Do not flush to sewer.

7. Handling and Storage

Keep in atightly closed container, stored in a cool, dry, ventilated area. Protect against physical damage. |solate from
any source of heat or ignition. Storage in metal containersis not recommended, since material is corrosive to metals.
Containers of this material may be hazardous when empty since they retain product residues (dust, solids); observe all
warnings and precautions listed for the product.

8. Exposure Controls/Personal Protection

Airborne ExposureLimits:

AIHA Workplace Environmental Exposure Level (WEEL):
0.5 ppm (TWA), skin contact can invalidate TWA

1.0 ppm (STEL), skin contact can invalidate STEL

- ACGIH Threshold Limit Value (TLV):

0.5 ppm (TWA) inhal able fraction and vapor

Ventilation System:

A system of local and/or general exhaust is recommended to keep empl oyee exposures below the Airborne Exposure
Limits. Local exhaust ventilation is generally preferred because it can control the emissions of the contaminant at its
source, preventing dispersion of it into the general work area. Please refer to the ACGIH document, Industrial
Ventilation, A Manual of Recommended Practices, most recent edition, for details.

Personal Respirators (NIOSH Approved):

If the exposure limit is exceeded, and engineering controls are not feasible, a full-face piece respirator with an organic
vapor cartridge and particulate filter (NIOSH type N100 filter) may be worn up to 50 times the exposure limit, or the
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MONOCHLOROACETIC ACID

maximum use concentration specified by the appropriate regulatory agency or respirator supplier, whichever islowest.
If oil particles (e.g. lubricants, cutting fluids, glycerine, etc.) are present, use a NIOSH type R or P particulate filter.
For emergencies or instances where the exposure levels are not known, use a full-face piece positive-pressure, air-
supplied respirator. WARNING: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.
Skin Protection:

Rubber or neoprene gloves and additional protection including impervious boots, apron, or coveralls, as needed in
areas of unusual exposure to prevent skin contact.

Eye Protection:

Use chemical safety goggles and/or full face shield where dusting or splashing of solutionsis possible. Maintain eye
wash fountain and quick-drench facilities in work area.

9. Physical and Chemical Properties

Appearance:

Colorless crystals.

Odor:

Penetrating, burning odor.
Solubility:

Very solublein water.
Density:

1.580

pH:

No information found.

% Volatiles by volume @ 21C (70F):
No information found.
Boiling Point:

189C (372F)

Melting Point:

61 - 63C (142 - 145F)
Vapor Density (Air=1):
3.26

Vapor Pressure (mm Hg):
1 @ 43C (109F)
Evaporation Rate (BuAc=1):
No information found.

10. Stability and Reactivity

Stability:

Stable under ordinary conditions of use and storage.
Hazar dous Decomposition Products:

Oxides of carbon aswell asionic or oxidized halogen.
Hazar dous Polymerization:

Will not occur.

Incompatibilities:

Strong bases, oxidizing agents and most common metals.
Conditionsto Avoid:

Heat, incompatibles.
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11. Toxicological Information

Ora rat LD50: 580 mg/kg; inhalation rat LC50: 180 mg/m3; investigated as a tumorigen, mutagen.

———————— VCancer Lists\------cmmomm i e
---NTP Carci nogen- - -
I ngr edi ent Known Anti ci pat ed | ARC Cat egory

Chl oroacetic Acid (79-11-8) No No None

12. Ecological Information

Environmental Fate:

When released into the soil, this material is expected to leach into groundwater. When rel eased into the soil, this
material may biodegrade to a moderate extent. When released into water, this material is not expected to evaporate
significantly. When released into water, this material is expected to readily biodegrade. When released into the water,
this material is expected to have a half-life between 1 and 10 days. This material has alog octanol-water partition
coefficient of lessthan 3.0. This material is not expected to significantly bioaccumulate. Because of low vapor
pressure, significant amounts of this material are not expected to exist in the atmosphere.

Environmental Toxicity:

No information found.

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be managed in an appropriate and approved waste facility.
Although not alisted RCRA hazardous waste, this material may exhibit one or more characteristics of a hazardous
waste and require appropriate analysis to determine specific disposal requirements. Processing, use or contamination
of this product may change the waste management options. State and local disposal regulations may differ from federal
disposal regulations. Dispose of container and unused contents in accordance with federal, state and local
requirements.

14. Transport Information

Domestic (Land, D.O.T.)

Proper Shipping Name: CHLOROACETIC ACID, SOLID
Hazard Class: 6.1, 8

UN/NA: UN1751

Packing Group: 11

Information reported for product/size: 500G

International (Water, |.M.O.)

Proper Shipping Name: CHLOROACETIC ACID, SOLID

filex///H)/Sampling%20Preservatives/M SD S%20Chl oroacetic%20Acid.htm (5 of 7)7/6/2010 1:27:38 PM



MONOCHLOROACETIC ACID

Hazard Class: 6.1, 8

UN/NA: UN1751

Packing Group: |1

Information reported for product/size: 500G

International (Air,1.C.A.O.)

Proper Shipping Name: CHLOROACETIC ACID, SOLID
Hazard Class: 6.1, 8

UN/NA: UN1751

Packing Group: 11

Information reported for product/size: 500G

15. Regulatory Information

-------- \Chem cal Inventory Status - Part 1\----------mmmmmmm e
I ngr edi ent TSCA EC Japan Australia
Chl oroacetic Acid (79-11-8) Yes Yes Yes

Yes

- - Canada- -
| ngr edi ent Korea DSL NDSL Phi | .
Chl oroacetic Acid (79-11-8) Yes Yes No Yes
———————— \ Federal, State & International Regulations - Part 1\----------------
- SARA 302-  ------ SARA 313------
| ngr edi ent RQ TPQ Li st Chemi cal Catg.
Chl oroacetic Acid (79-11-8) 100 100* Yes No
———————— \ Federal, State & International Regulations - Part 2\----------------
- RCRA- - TSCA-
I ngr edi ent CERCLA 261. 33 8(d)
Chl oroacetic Acid (79-11-8) 100 No No
Chem cal Weapons Convention: No TSCA 12(b): No CDTA:  No
SARA 311/312: Acute: Yes Chronic: Yes Fire: No Pressure: No

Reactivity: No (Pure / Solid)

Australian Hazchem Code: 2R

Poison Schedule: None allocated.

WHMIS:

This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations (CPR) and the
MSDS contains all of the information required by the CPR.
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16. Other Information

NFPA Ratings: Health: 3 Flammability: 1 Reactivity: O

Label Hazard Warning:

DANGER! CORROSIVE. CAUSESBURNS TO ANY AREA OF CONTACT. MAY BE FATAL IF SWALLOWED
OR INHALED.

Label Precautions:

Do not get in eyes, on skin, or on clothing.

Do not breathe dust.

Keep container closed.

Use only with adequate ventilation.

Wash thoroughly after handling.

Label First Aid:

In all cases cal aphysician immediately. If swallowed, DO NOT INDUCE VOMITING. Give large quantities of
water. Never give anything by mouth to an unconscious person. If inhaled, remove to fresh air. If not breathing, give
artificial respiration. If breathing is difficult, give oxygen. In case of contact, immediately flush eyes or skin with
plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash clothing before reuse.
Product Use:

Laboratory Reagent.

Revision Information:

MSDS Section(s) changed since last revision of document include: 3.

Disclaimer:
kkhkkkhkkkhkkhhkkhkhkkhkhkhkkhhkkhhkhkhkhkkhhkhhkhhkhkkhhkhhkhhkhkkhhkkhhkhhkhhhkkhhkhhkhhkhkkhhkkhhkhhkhhhkkhhkhhkhhhkkhhkkhhkhkhkhkhhkkhhkhdhhkhkkhhkkhkkd,kk,kk*x%x
Mallinckrodt Baker, Inc. providesthe information contained herein in good faith but makes no representation
asto itscomprehensiveness or accuracy. Thisdocument isintended only as a guideto the appropriate
precautionary handling of the material by a properly trained person using this product. Individualsreceiving
the information must exercisetheir independent judgment in determining its appropriatenessfor a particular
purpose. MALLINCKRODT BAKER, INC. MAKESNO REPRESENTATIONS OR WARRANTIES,
EITHER EXPRESSOR IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESSFOR A PARTICULAR PURPOSE WITH RESPECT TO THE
INFORMATION SET FORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMATION REFERS.
ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES
RESULTING FROM USE OF OR RELIANCE UPON THISINFORMATION.

KA AKRKRKR AR R R AR R AR KRR AR Ak hhhkhkkhhhhhhkhkhhhhhhkhhkhhkhhhhkhhkhhkhhhhkhhkhhkhhhhkhhkhhkhhhhkhkhhkhhhkhkhkkkhkdxkkk,xx*%
Prepared by: Environmental Health & Safety

Phone Number: (314) 654-1600 (U.S.A.)
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Science Lab

Chemicals & Laboratory Equipment

Reactivity O

Personal
Protection

Material Safety Data Sheet
Ethylenediamine MSDS

Section 1: Chemical Product and Company Identification

Product Name: Ethylenediamine Contact Information:

Catalog Codes: SLE2005, SLE1237 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 107-15-3 Houston, Texas 77396

RTECS: KH8575000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

TSCA: TSCA 8(b) inventory: Ethylenediamine ) )
Order Online: SciencelLab.com

Cl#: Not available.

CHEMTREC (24HR Emergency Telephone), call:
Synonym: 1,2-Diaminoethane 1-800-424-9300
Chemical Formula: C2H8N2 International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Ethylenediamine 107-15-3 100

Toxicological Data on Ingredients: Ethylenediamine: ORAL (LD50): Acute: 500 mg/kg [Rat]. 470 mg/kg [Guinea pig].
DERMAL (LD50): Acute: 750 mg/kg [Rabbit]. VAPOR (LC50): Acute: 424.3 ppm 4 hour(s) [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:

Extremely hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant), of ingestion, of inhalation.
Very hazardous in case of skin contact (sensitizer). Liquid or spray mist may produce tissue damage particularly on mucous
membranes of eyes, mouth and respiratory tract. Skin contact may produce burns. Inhalation of the spray mist may produce
severe irritation of respiratory tract, characterized by coughing, choking, or shortness of breath. Severe over-exposure can
result in death. Inflammation of the eye is characterized by redness, watering, and itching. Skin inflammation is characterized
by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:

Extremely hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant), of ingestion, of inhalation.
Very hazardous in case of skin contact (sensitizer). CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS:
Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance is
toxic to kidneys, lungs, liver, mucous membranes. Repeated or prolonged exposure to the substance can produce target
organs damage. Repeated or prolonged contact with spray mist may produce chronic eye irritation and severe skin irritation.
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Repeated or prolonged exposure to spray mist may produce respiratory tract irritation leading to frequent attacks of bronchial
infection. Repeated exposure to an highly toxic material may produce general deterioration of health by an accumulation in
one or many human organs. Repeated or prolonged inhalation of vapors may lead to chronic respiratory irritation.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:

If the chemical got onto the clothed portion of the body, remove the contaminated clothes as quickly as possible, protecting
your own hands and body. Place the victim under a deluge shower. If the chemical got on the victim's exposed skin, such

as the hands : Gently and thoroughly wash the contaminated skin with running water and non-abrasive soap. Be particularly
careful to clean folds, crevices, creases and groin. Cold water may be used. If irritation persists, seek medical attention. Wash
contaminated clothing before reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive. Seek immediate medical attention.

Ingestion:

Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 385°C (725°F)

Flash Points: CLOSED CUP: 34°C (93.2°F).

Flammable Limits: LOWER: 4.2%

Products of Combustion: These products are carbon oxides (CO, CO2), nitrogen oxides (NO, NO2...).

Fire Hazards in Presence of Various Substances: Flammable in presence of open flames and sparks, of heat, of oxidizing
materials.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog. Cool containing vessels with water jet in order to prevent pressure build-up, autoignition or explosion.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.
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Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.

Large Spill:

Flammable liquid. Corrosive liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb
with DRY earth, sand or other non-combustible material. Do not get water inside container. Do not touch spilled material. Use
water spray curtain to divert vapor drift. Prevent entry into sewers, basements or confined areas; dike if needed. Eliminate all
ignition sources. Call for assistance on disposal. Be careful that the product is not present at a concentration level above TLV.
Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up Keep container dry. Keep away from heat. Keep away from sources of ignition. Ground all equipment
containing material. Do not ingest. Do not breathe gas/fumes/ vapour/spray. Never add water to this product In case of
insufficient ventilation, wear suitable respiratory equipment If ingested, seek medical advice immediately and show the
container or the label. Avoid contact with skin and eyes

Storage:

Flammable materials should be stored in a separate safety storage cabinet or room. Keep away from heat. Keep away from
sources of ignition. Keep container tightly closed. Keep in a cool, well-ventilated place. Ground all equipment containing
material. A refrigerated room would be preferable for materials with a flash point lower than 37.8°C (100°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 10 (ppm) TWA: 25 (mg/m3) Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid. (Clear viscous liquid.)
Odor: Ammoniacal.

Taste: Not available.

Molecular Weight: 60.1 g/mole

Color: Yellow.

pH (1% soln/water): Not available.

Boiling Point: 117.2°C (243°F)

Melting Point: 8.5°C (47.3°F)
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Critical Temperature: Not available.

Specific Gravity: 0.8995 (Water = 1)

Vapor Pressure: 10.7 mm of Hg (@ 20°C)
Vapor Density: 2.07 (Air = 1)

Volatility: 100% (v/v).

Odor Threshold: 10.2 ppm

Water/Oil Dist. Coeff.: Not available.

lonicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility: Easily soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.
Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:

WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 470 mg/kg [Guinea pig]. Acute dermal toxicity (LD50): 750 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50):
424.3 ppm 4 hour(s) [Mouse].

Chronic Effects on Humans: The substance is toxic to kidneys, lungs, liver, mucous membranes.

Other Toxic Effects on Humans:
Extremely hazardous in case of skin contact (corrosive, irritant, permeator), of ingestion, of inhalation. Very hazardous in case
of skin contact (sensitizer).

Special Remarks on Toxicity to Animals: Not available.
Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.
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Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are as toxic as the original product.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: CLASS 8: Corrosive liquid.
Identification: : Ethylenediamine : UN1604 PG: I

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Pennsylvania RTK: Ethylenediamine Massachusetts RTK: Ethylenediamine TSCA 8(b) inventory: Ethylenediamine SARA
302/304/311/312 extremely hazardous substances: Ethylenediamine CERCLA: Hazardous substances.: Ethylenediamine

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammabile liquid with a flash point lower than 37.8°C (100°F). CLASS D-1B: Material causing immediate and
serious toxic effects (TOXIC). CLASS D-2A: Material causing other toxic effects (VERY TOXIC). CLASS E: Corrosive liquid.

DSCL (EEC):
R10- Flammable. R21/22- Harmful in contact with skin and if swallowed. R35- Causes severe burns. R43- May cause
sensitization by skin contact.

HMIS (U.S.A.):
Health Hazard: 3
Fire Hazard: 3
Reactivity: 0
Personal Protection:
National Fire Protection Association (U.S.A.):
Health: 3
Flammability: 3
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Face shield.

Section 16: Other Information
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References: Not available.

Other Special Considerations: Not available.
Created: 10/09/2005 05:29 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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FERROUS AMMONIUM SULFATE

MSDS Number: F1616 * * * * * Effective Date: 05/19/08 * * * * * Qupercedes: 08/16/05

24 Hour Emergency Telephone: $08-859-2151
CHEMTRESC: 1-800-424-2300

M SIS | Material Safety Data Sheet / St vismm e

Dutside U5, and Canada
Chemires: TI3-527-3887

From: Mallinckrodt Baker, Inc. 'r-|Mall1nck_rodt J.‘TBal-:er‘ — e

222 Red School Lane CHEMICALS Responss Camer emangancy numaers iz be

Phillipsburg, NJ 08865 & used only i the svant of chemical armengs ncs
arrohving A spill, leak, Tre, exposuns or 8o
involying chamicals,

All non-emerngency questions should be directed 1o Customer Service (1-800-582-2537) lor assislance.

FERROUS AMMONIUM SULFATE

1. Product Identification

Synonyms. Ammonium iron (1) sulfate (2:1:2); ammonium ferrous sulfate; ferrous ammonium sulfate, hexahydrate
CAS No.: 10045-89-3 Anhydrous; (7783-85-9 Hexahydrate)

Molecular Weight: 392.13

Chemical Formula: Fe(NH4)2(S04)2 6H20

Product Codes:

J.T. Baker: 2054

Mallinckrodt: 5064

2. Composition/Information on Ingredients

I ngr edi ent CAS No Per cent
Hazar dous

Ferrous Anmmoni um Sul f ate 10045-89-3 90 - 100%
Yes

3. Hazards Identification

Emergency Overview
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FERROUS AMMONIUM SULFATE

WARNING! CAUSESIRRITATION TO SKIN, EYESAND RESPIRATORY TRACT. HARMFUL IF
SWALLOWED OR INHALED.

SAF-T-DATA(M) Ratings (Provided here for your convenience)
Health Rating: 3 - Severe (Life)
Flammability Rating: O - None

Reactivity Rating: 1 - Slight

Contact Rating: 2 - Moderate

Lab Protective Equip: GOGGLES; LAB COAT; VENT HOOD; PROPER GLOVES
Storage Color Code: Green (General Storage)

Potential Health Effects

Inhalation:

Causesirritation to the respiratory tract. Symptoms may include coughing, shortness of breath.

Ingestion:

Causesirritation to the gastrointestinal tract. Symptoms may include nausea, vomiting and diarrhea. Low toxicity in
small quantities but larger dosages may cause nausea, vomiting, diarrhea, and black stool. Pink urine discoloration isa
strong indicator of iron poisoning. Liver damage, coma, and death from iron poisoning has been recorded.

Skin Contact:

Causesirritation to skin. Symptoms include redness, itching, and pain.

Eye Contact:

Causesirritation, redness, and pain.

Chronic Exposure:

No information found.

Aggravation of Pre-existing Conditions:

Persons with pre-existing skin disorders or eye problems, or impaired liver, kidney or respiratory function may be
more susceptible to the effects of the substance.

4. First Aid Measures

Inhalation:

Removeto fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Ingestion:

Induce vomiting immediately as directed by medical personnel. Never give anything by mouth to an unconscious
person. Get medical attention.

Skin Contact:

Immediately flush skin with plenty of water for at least 15 minutes. Remove contaminated clothing and shoes. Get
medical attention. Wash clothing before reuse. Thoroughly clean shoes before reuse.

Eye Contact:

Immediately flush eyes with plenty of water for at least 15 minutes, lifting upper and lower eyelids occasionally. Get
medical attention.

5. Fire Fighting Measures
Fire
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FERROUS AMMONIUM SULFATE

Not considered to be afire hazard. Irritating and toxic ammonia gas may formin fires.
Explosion:

Not considered to be an explosion hazard. Sealed containers may rupture when heated.
Fire Extinguishing M edia:

Use any means suitable for extinguishing surrounding fire.

Special Information:

Use protective clothing and breathing equipment appropriate for the surrounding fire.

6. Accidental Release Measures

Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified in Section 8. Spills: Sweep
up and containerize for reclamation or disposal. Vacuuming or wet sweeping may be used to avoid dust dispersal.
Small amounts of residue may be flushed to sewer with plenty of water. US Regulations (CERCLA) require reporting
spills and releases to soil, water and air in excess of reportable quantities. The toll free number for the US Coast Guard
National Response Center is (800) 424-8802.

7. Handling and Storage

Keep in atightly closed light-resistant container, stored in acool, dry, ventilated area. Protect against physical damage.
Containers of this material may be hazardous when empty since they retain product residues (dust, solids); observe all
warnings and precautions listed for the product.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:

-ACGIH Threshold Limit Value (TLV):

1 mg/m3 (TWA) soluble iron salt as Fe

Ventilation System:

A system of local and/or general exhaust is recommended to keep employee exposures below the Airborne Exposure
Limits. Local exhaust ventilation is generally preferred because it can control the emissions of the contaminant at its
source, preventing dispersion of it into the general work area. Please refer to the ACGIH document, Industrial
Ventilation, A Manual of Recommended Practices, most recent edition, for details.

Per sonal Respirators (NIOSH Approved):

If the exposure limit is exceeded and engineering controls are not feasible, a half facepiece particul ate respirator
(NIOSH type N95 or better filters) may be worn for up to ten times the exposure limit or the maximum use
concentration specified by the appropriate regulatory agency or respirator supplier, whichever islowest.. A full-face
piece particulate respirator (NIOSH type N100 filters) may be worn up to 50 times the exposure limit, or the maximum
use concentration specified by the appropriate regulatory agency, or respirator supplier, whichever islowest. If ail
particles (e.g. lubricants, cutting fluids, glycerine, etc.) are present, use aNIOSH type R or P filter. For emergencies or
instances where the exposure levels are not known, use a full-facepiece positive-pressure, air-supplied respirator.
WARNING: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Skin Pr