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1.0 INTRODUCTION

Solutions To Environmental Problems, Inc., (STEP), has been contracted by the United States Army Corps
of Engineers, Savannah District, to perform an Interim Removal Action (IRA) at the former Fire Training
Area (FTA), Hunter Army Airfield (HAAF), Georgia. This document, hereinafter known as the Work

Plan, provides the details of removal activities and field procedures that will be followed during the IRA.

1.1 PURPOSE OF THIS WORK PLAN

The purpose of this work plan is to provide site-specific and background information related to the IRA at
the FTA; removal activities, numbers and types of samples to be taken; sampling rationale and criteria;
field investigation techniques and procedures; analytical requirements and methods; quality assurance/
quality control (QA/QC) to be applied; necessary reporting requirements; and any site-specific health and

safety procedures.

1.2 SCOPE

The objectives of this scope of work (SOW) are to:
* remove monitoring well HMW-7 and the free product belt skimmer installed in HMW-?,
e excavate an area of 15 feet by 15 feet by 8 feet deep surrounding well HMW-7,
» install a new monitoring well, at the same location as HMW-7, with pre-pack screen,
e install a new monitoring well, down-gradient of HMW-7,
e collect five soil samples from the excavation at HMW-7,
¢ develop and collect one groundwater sample from the newly installed down-gradient well, and

» sample and dispose of the investigative derived waste (IDW).
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1.3 PROJECT ORGANIZATION

The project organization and key personnel for these investigations are shown in Figure 1-1. Contact

‘information for key personnel is listed below.

Tressa Rutland, Fort Stewart AWR, Section Chief (912) 767-7919
Environmental Branch, Directorate of Public Works '
HQs 3d Infantry Division (Mechanized and Fort Stewart)

1557 Frank Cochran Drive

Fort Stewart, GA 31314-4928

LeAnn Taylor, Fort Stewart Project Manager (912) 767-2281
Environmental Branch, Directorate of Public Works :
HQs 3d Infantry Division (Mechanized and Fort Stewart)

1557 Frank Cochran Drive

Fort Stewart, GA 31314-4928

Ana Vergara, Savannah COE, Project Manager (912) 652-5835
Box 889 ' '
Savannah, GA 31402-0889

Zsolt Haverlant, Savannah COE, Technical Manager (912) 652-5815
Box 889
Savannah, GA 314(02-0889

Jim Madaj, PG, Project Manager (865) 481-7837 ext. 266
STEP Inc.

1006 Floyd Culler Court

Oak Ridge, TN 37830
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2.0 SITE BACKGROUND

HAAF is located in Chatham County, Georgia, within the southwest portion of the city of Savannah, The
Installation is bounded to the north by the city of Savannah, to the east and south by residential and light
commercial areas, and to the west by the Little Ogeechee River. Presently, HAAF serves as an aircraft
support base for the U.S. Coast Guard and the U.S. Army military post, Fort Stewart, located 50 miles to.

the west,

3.0 SITE DESCRIPTION

This section provides a site-specific description and results of previous investigations.

3.1 FIRE TRAINING AREA SITE DESCRIPTION

The former FTA was located in the northwest portion of HAAF and is approximately 800 feet northwest of
the control tower. The site consisted of approximately 2 acres of cleared grassy area and contained a
6,400-square-foot concrete fire training pad, and 18,000 gallon aboveground storage tank (AST). The pad
was covered with sand and gravel and surrounded with a concrete curb. The fire training pad held a
simulated aircraft, constructed from a steel tank, which was utilized for training activities (LAW, May
2002). Fuels used in training exercises at the FTA were stored in an aboveground steel storage tank, with

a capacity of approximately 18,000 gallons. The tank was located approximately 112 feet due north of the
fire training pad and was surrounded by an earthen berm approximately 2.5 feet high. The fuel was
transferred to the fire training pad via an underground line, approximately 142 feet in léngth. The former

FTA is shown in Figure 3-1.

The former FTA is bounded on the northwest and south by drainage ditches, by the airfield pavement on
the east, and by wooded land on the southwest. Topographic relief in the vicinity of the site is
approximately 21 feet. Elevations at the site range from 35 feet_ _above mean sea level (msl) to 14 feet
above msl (ESE, June 1993). The topography at the site slopes gently west toward the Springfield canal.
The canal flows southwest before emptying into the Little Ogeechee River floodplain.
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3.2 PREVIOUS INVESTIGATIONS

The U.S. Army Environmental Hygiene Agency (USAEHA) conducted a preliminary contamination
assessment in March 1987 that consisted of drilling and sampling the soil surrounding the fire training pad.

Metals, polynuclear aromatic hydrocarbons (PAHs) and phthalates were detected in the surrounding soil.

From 1990 to 1.992 Environmental Science and Engineering (ESE) installed nine groundwater monitoring
wells, six soil borings, and collected seven sediment samples to further define soil and groundwater
contamination. The ESE investigation revealed that the surface soils and drainage ditch sediment were
impacted by volatile organic compounds (VOCs) and semi-volatile organic compounds (SVOCs), while
the groundwater was impacted by VOCs. The investigation did not fully define the extent of
contamination in the soils. The results of ESE assessment are provided in the Final Significance of

Contamination Report, dated June 1993,

In December of 1995, LAW installed four monitoring wells, seventeen soil borings, and collected
groundwater and soil samples. The analytical results of the soil samples confirmed the presence of VOC
and SVOCs, and delineated the extent of soil contamination. Although gl'dundwater contanuination was
vertically delineated to approximately 35 feet below ground surface (bgs), the horizontal extent was not

fully measured. Free product was also found in monitoring well HMW-7.

From November 1997 to March 1998, Omega Environmental Services and Geosciences, Inc. conducted
soil remediation activities at the former FTA. The simulated aircraft sfructure, aboveground storage tanks,
underground fuel transmission lines, concrete pad, and contaminated soil were removed. Results from the
confirmatory soil samples however, showed that persistent soil contamination remained. Detailed

information is presented in the Soil Remedial Action Report, dated December 1998,

Foiibwing the soil remediation, Fort Stewart began free product recovery by activating a belt-skimmer at
monitoring well HMW-7. Approximately 3 gallons of free product were removed between February 1999
and October 1999. The system operation cycle was adjusted to optimize free product recovery. In
December 1999, six product delineation points were installed around HMW-7, The points were
periodically measured for the presence of free product from December 1999 until March 2000, however

free product was not encountered in any of the points.

F14-113 114-002 924/2003



From July 1999 to January 2000 LAW conducted additional investigation of the soil and groundwater
contamination at the FTA in order to cbtain data for a Compliance Status Report (CSR). The investigative
activities included the installation of soil borings, soil sampling, installation of groundwater monitoring
wells, groundwater sampling, and a human and ecological exposure assessment. Results showed that the
extent of VOCs and SVOCs in the soil, and VOCs in groundwater was not completely identified. In
addition, PCBs and pestici.des were found in soil, and SVOCs and metals in were found in groundwater,

but the extent of these contaminants was identified.

Field investigations for the Revised Final CSR, dated May 2002 were completed in October and November
2001, and included the installation of soil borings, soil sampling, installation of groundwater monitoring
wells, groundwater sampling, a soil background study of metals, and surface water sampling. The Revised
Final CSR stated that the extent of VOCs, SVOCs, pesticides, polychlorinated biphenyls (PCBs), and
metals in the surface and subsurface soils was delineated. The extent of SVOCs and metals in the
groundwater was also delineated. VOCs in the groundwater to the north of the former fire training pad
were not delineated. Results showed that the soil and groundwater at the former FTA were not in
compliance with Types 1 through 4 Risk Reduction Standards. During the ecological preliminary risk
evaluation, no unacceptable risks to wildlife receptors were identified from contamination in groundwater

and soil at the site.

4.0 INTERIM REMOVAL ACTIVITIES

Objectives of the IRA. that STEP will perform are to remove the bclt—skimmér, remove monttoring well
HMW-7, install a new groundwater monitoring well in the former location of HMW-7, install a new down-
gradient groundwater well, and collect soil and groundwater samples. Before beginning IRA activities,
utility clearance shall be obtained. The STEP project manager will coordinate with Ms. LeAnn Taylor
[Directorate of Public Works (DPW) Environmental] to locate utilities in the vicinity of field activities and

arrange for disconnection of electrical service to the belt-skimmer. A site map is shown in Figure 4-1.

4.1 REMOVE FREE PRODUCT BELT SKIMMER

After obtaining the utilities clearance and disconnecting clectrical service, the belt skimmer will be
removed from monitoring well HMW-7. The belt-skimmer and associated equipment components will be

transported to the HAA-03 fenced area for storage.

114-£13 114002 9/24/2003
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4.2 MONITORING WELL REMOVAL, SOIL REMOVAL ACTION, AND INSTALLATION
OF THE EXCAVATION PIT WELL

STEP personnel will use a rubber tire backhoe to excavate and remove monitoring well HMW-7. The
material used to construct the monitor well, including any surface components (i.e. concrete pad, protective
casing, and bollards) will be handled as petroleum-contaminated non-hazardous construction debris. This
débris will be appropriately disposed in a permitted landfill, The excavated material will be field screened
utilizing visual and instruments (FID) for petroleum contamination. The excavated material will be
separated into non-contaminated and contaminated spoil piles, based on field screening results, The non-

contaminated material will be utilized for backfill cover.

Excavation activities will continue in the vicinity of monitoring well HMW-7, expanding the pit to an area
of 15 feet by 15 feet by 8 feet deep. When this is complete, five confirmatory soil samples will be

collected from the excavation. One soil sample will be collected from the center of the four excavation
walls and one from the center of the excavation floor. However, if visual observation or field-screening
results reveal signs of petroleum, the sampling locations will be biased towards areas of suspected
contamination. Confirmatory soil samples will be analyzed for VOCs. Table 4-1 shows the method and
estimated sample quantities. The backhoe will be used to collect soil samples from the excavation walls
and floor, and personnel will not be allowed into the excavated pit. Excavated soil material will be placed
in a roll-off container for disposal at a permitted disposal facility. Soil samples will be collected from the |

excavated material for characterization and to determine disposal requirements.

After collecting confirmatory samples, STEP will install an excavation pit well. The components used for
construction of the well will consist of four inch diameter well material with five foot pre-packed well
screen and ﬁser pipe. The well will be positioned inside the excavation using suitable supports and a
gravel backfill will be used inside the excavation. The gravel backfill will extend to approximately one
foot above the top of the well screen. The backfill of the excavation will be completed using clean soil. If
a borrow site is required to complete the backfill of the excavation, STEP’s project manager will |
coordinate this activity with DPW Environmental personnel, The well will be completed with a concrete
pad, protective casing, and bollards. After installation of the excavation pit well, STEP will use an

interface probe to check the well for free product.

114-113 114-002 9/2412003
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Table 4-1 Analytical Methods and Estimated Sample Quantities for Soil Samples

£ 2 Sample Information
Method
Number of Samples : ' 5

Field Duplicates

1

Equipment Rinsates 1
Field Blanks 1
1

1

Trip Blanks
MS/MSD
Total Analyses 10
MS/MSD = matrix spike/matrix spike duplicate
. TCL = target compound list
VOC = volatile organic compound
Notes:
1)  Equipment rinsates and field duplicates will be taken at a rate of 10 percent of the total
number of samples for each parameter by matrix and event, '
2)  One source water sample per event for all analyses.
3)  Matrix Spike and Matrix Spike Duplicates will be analyzed on representative matrix at a
rate of a minimum of one sample per batch or 1 in 20 samples.

43 INSTALLATION OF DOWNGRADIENT MONITORING WELL

STEP personnel will also install a downgradient well within 25 feet of the excavation’s edge. The well
will be installed using conventional drilling techniques and hollow stem auvgers to a total depth of 15 feet.
The well will be constructed using two inch diameter poly vinyl chloride (PVC) materials, and the well
screen will be factory slotted PVC material 10 feet in length. The surface area will be completed with a
concrete pad, protective surface casing, and bollards. Afier installation, the new well will be developed
and sampled. Table 4-2 shows the analytical method and estimated sample quantities for groundwater.
Soil IDW generated during the well installation will be placed in the roll-off container for disposal as

petroleum-contaminated waste.

10
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" Table 4-2 Analytical Methods and Estimated Sample Quantities for Groundwater Samples

Methiod SW8260B
Number of Samples
Field Duplicates
Trip Blanks
Equipment Rinsates
Field Blanks
MS/MSD _
Total Analyses 5

MS/MSD = matrix spike/matrix spike duplicate TCL = target compound list
VOC = volatile organic compound
Notes: .
1) Equipment rinsates and field duplicates will be taken at a rate of 10 percent of the total number of
- samples for each parameter by matrix and event.
2) One source water sample per event for all analyses.
3) Matrix Spike and Matrix Spike Duplicates will be analyzed on representative matrix at a rate of a
minimum of one sample per batch or 1 in 20 samples. '

—] | =] ] =] -

44 SAMPLING CRITERIA AND RATIONALE

4.4.1 Fire Training Area

STEP will conduct confirmatory soil sampling activities at the FTA to evaluate the presence of residual
subsurface soil contamination remaining at the site, Five soil samples will be collected from the excavated
area at the FTA, Using a flame ionization detector (FID) or a photo ionization detector (PID), excavated

material will be scanned to identify possible petroleum contamination in the subsurface soils.

STEP personnel'will collect one groundwater sample from the newly installed downgradient monitoring

well using the low flow sampling technique.

5.0 FIELD INVESTIGATION TECHNIQUES AND PROCEDURES

5.1 SITE RECONNAISSANCE, PREPARATION, AND RESTORATION PROCEDURES

Before the start of field activities, all excavation permits and utility clearances for the specified

investigation locations will be obtained in coordination with the Corps of Engineers project rhanager and

11 _
114-113 114-002 : 9/24/2003




DPW- Environmental personnel. The well installation/excavation locations will be marked on the ground

before field activities begin.

A portable decontamination containment unit will be used to collect investigative derived waste (IDW)
from decontamination activities, Drilling and sampling equipment will be decontaminated with a high
pressure steam cleaner, Sampling equipment will be decontaminated in accordance with U.S.
Environmental Protection Agency (EPA) Region 4 guidelines. Management of [DW during
decontamination activities will be consistent with the management of IDW generated during groundwater

sampling activities.

52 MONITORING WELL INSTALLATION AND DEVELOPMENT

5.2.1  Monitoring Well Installation

Monitoring wells are installed to provide access to groundwater for collecting samples and for obtaining
other groundwater information. Because monitoring wells are used to collect samples, it is imperative that
construction materials not interfere with sample quality either by contributing contaminants or by sorbing
contaminants already present. Further, construction materials must be compatible with (not degraded by)

contaminants or other subsurface conditions present in soils or groundwater.

Monitoring wells are potential contaminant migration routes between water bearing zones or from the
surface to the subsurface. Construction procedures and standards must ensure that neither passive nor
active infroduction of contaminants can occur. Properly installed hydraulic seals, isolation casing, and
locking well covers reduce the potential for cross-contamination through monitoring wells. The new down-
gradient monitoring well will be installed in accordance with guidance set forth in U.S. Army Corps of

Engineers document EM1110-1-4000, Monitoring Well Design, Installation, and Documentation at

Hazardous and/or Toxic Waste Sites,

5.2.2 Well Development

Monitoring wells are developed to create an effective filter pack around the well screen, to repair damage
to the formation caused by drilling, to remove the “skin” from the borehole, to remove lquids introduced
during drilling, and {o remove fine-grained particles from the filter pack and the adjacent formation. When

a cement-bentonite grout is used to seal the annular space, wells should not be developed for a minimum of

12
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24 hours after completion fo allow the grout to cure. The new down-gradient monitoring well will be
developed by éurging and pumping. Several indicator parameters of the produced water should be
monitored to assist in the proper development of monitoring wells. These indicator parameters should

include pH, specific conductance, water temperature, and (if appropriate) turbidity.

5.3 SAMPLING PROCEDURES

5.3.1 Subsurface Soil Sampling

For the purpose of this document, subsurface soil samples are those samples collected in the
unconsolidated zone at 2 depth of one ft or greater bgs. Soi-ls samples collected during the excavation
around HMW-7 afe anticipated to be greater than one-foot bgs. The soil samples will be collected usiﬁg
the backhoe bucket. A soil sample will be collected from the center of each excavation wall and from the
excavation floor. STEP personnel will place the soil sample into the appropriate container. The container
will then be sealed and labeled for chemical analysis for VOCs. The samples will immediately be placed
inside a cooler on ice. Once all primary and.QC samples have been collected the cooler will be packaged
and sealed for shipment to the laboratory. A chain of custody will be completed and will accompany the

samples to the laboratory.

5.3.2 Groundwater Purging and Sampling

Before groundwater sampling, wells are purged to remove stagnant water so a representative groundwater
sample may be collected. Purging continues until the groundwater parameters such as pH, conductivity,
temperature, and turbidity (if appropriate) stabilize. Wells should be sampled within 3 hours of purging

(optimum) to 24 hours after purging (maximum, for low-recharge conditions).

In an effort to collect the most representative groundwater sample possible with a minimum of disturbance
to the aquifer, “low flow” sampling will be utilized. The technique for low flow sampling requires a
pumping rate not greater than 300 milliliters/minute. This pumping rate must be below the recharge
capability of the aquifer. The water level is monitored to ensure that the level remains constant. After

indicator parameter readings have stabilized groundwater sampling can begin.

13
114-113 114002 9/24/2003




6.0 Investigative Derived Waste

All TDW will be disposed of properly and in accordance state and federal regulations. All soil IDW will be
stored in a lined roll-off container and water IDW will be stored in drums at a nearby area designated by

Corps of Engineers or Fort Stewart representatives until the chemical testing results are received.

Each IDW container will be labeled in accordance with appropriate State and Federal requirements, TDW
shall be labeled “UNCLASSIFIED WASTE, ANALYSIS PENDING”. In addition, the following
information shall be included on the waste label; the well number, STEP’s point of contact and telephone
number, the Corps of Engineers point of contact and telephone number, and a description of the contents.
The area(s) in which the IDW is stored will be flagged with surveying tape and stakes. All other wastes
(e.g., trash, tyvek suits, gloves, respirator cartridges, etc.) will be disposed off-site in accordance with all

applicable regulations.

IDW will be characterized for disposal within 60 days of the date of generation and disposed of (on- and/or
off-site) within 90 days of generation. All IDW will be disposed at an approved permitted facility. Al
emptied drums, pallets, etc. will be removed from the site by STEP.

All required manifests for waste disposal will be completed By STEP, and a 72-hour notice will be
provided to DPW personnel (Note: a DPW representative will sign each manifest). STEP will be on-site

during all waste removal activities.

7.0 QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES AND REQUIREMENTS

7.1 INTRODUCTION

This section presents the overall policies and specific QA/QC requirements that will be employed during
this IRA at HAAF. The overall objective is to establish guidelines for field sampling, documentation,
laboratory analysis, over-all (QA/QC) procedures, and reporting that will result in data of known quality
for the IRA. '
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7.2 -DATA CATEGORIES

This section outlines the QC procedures and requirements necessary to provide definitive level data. The |
overall QC objective is to develop and implement procedures that will ensure sufficient quality in field
sample collection, fixed-base laboratory analysis, and reporting that will meet the needs of end users of the
data. QC objectives for precision, accuracy, representativeness, completeness, and comparability
(PARCC) of the analytical data are discussed in Section 7.3. Documentation requirements including field

logbooks, chain-of-custody, and field changé order requests are located in Sections 7.4 and 7.5.

7.2.1 Field Quality Control Samples

Field duplicate samples, source water check samples, equipment rinsates, and trip blanks will be submitted
to the analytical laboratory to provide the means to assess the quality of the data resulting from the field
sampling program. Source water check samples and trip blanks will be analyzed to check for procedural
contamination and ambient conditions at the site that may have caused sample contamination. Field
duplicate samples will be submitted to provide a QC check on analytical procedures and results and to
provide an indication of sampling procedures and the representativeness of results. The QC samples and

required frequencies are described below.

7.2.2 Trip Blanks

Trip blanks are used to detect contamination by VOCs during sample shipping and handling. Trip blanks
are 40-mL vials of analyte-free water that are preserved with hydrochloric acid to pH < 2. The 1ab0r§tory
performing the analysis will supply trip blanks. Trip blanks must have zero headspace and should not be
opened in the field. One trip blank will be placed in each cooler containing soil and/or water samples for

" VOC analysis that is submitted to the fixed-base laboratory. Trip blanks are analyzed for VOCs only.

7.2.3  Source Water Check Samples (Field Blanks)

Source water check samples are QA/QC samples intended to determine if any of the water used during a
given field event contains detectable concenirations of target analytes that may impact the quality of the
samples. Source water check samples are samples of the source water used during decontamination and
steam cleaning. At a minimum, one sample for each source of water will be collected and analyzed for the
same parameters as the original samples of interest. Source water checl samples will be collected and

analyzed at a frequency of 1 per water source per field event. American Society of Testing and Materials
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(ASTM) Type II water used for final rinsing, as well as the tap water used for initial cleaning, are sources

of water that are commonly sampled.

7.2.4 Equipment Rinsates

Equipment rinsates are used as a measure of the effectiveness of the decontamination process. Equipment
rinsates are samples of the final analyte-free water rinse from equipment cleaning and are submitted to the
fixed-base laboratory for analysis. The rinsates will be analyzed for the same analytes as the samples that

~ are collected. Samples will be collected for every type or piece of equipment at a frequency of one for

every 10 investigative samples collected per sample matrix.

7.2.5 Field Duplicates

Field duplicates are used to assess the precision of sampling techniques and to provide checks on
laboratory and field procedures. Field duplicates will be collected at a frequency of one for every 10

samples collected per sample matrix.

7.2.6 Matrix Spike/Matrix Spike Duplicate (MS/MSD)

MS and MSD samples aré samples from a specific media that have been spiked at the labor_atory with
known quantities of target analytes. MS and MSDs are used to determine the accuracy and preeision of the
laboratory analyses as well as matrix interference. Data from MS and MSD samples supply percentage
recovery information so the laboratory can evaluate its measurement accuracy and precision. MS and
MSD samples are equal portions of a single initial sample that have been spiked with specific analytes in
known quantities and must meet certain laboratory requirements to be acceptable. The total number of

MS/MSD samples will be at a frequency of one per 20 samples collected, per sample matrix.

7.2.7 Sample Collection, Preservation, and Holding Times

Procedures for collecting sammples will follow EPA protocols. Samples will be collected with property
decontaminated equipment and contained in properly cleaned sample containers. The steps required for
sample control and identification, data recording, and chain-of-custody documentation are discussed in

Sect. 7.4. All field sampling equipment will be decontaminated before use and after each sample location.
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Sample containers and preservatives used to collect and contain samples designated for chemical analysis
will be provided by the laboratory performing the analysis. The bottles must be pre-cleaned and traceable
to the laboratory that performed the cleaning, and lot numbers of containers and reagents used for
preservatives must be traceable to the laboratory that performed the initial assay. Certificates of cleanliness

. must be provided by the laboratory and kept in the project file.

All samples for chemical analysis will be placed on ice as soon as possible following collection. Samples
will be chilled to 4 +/-2 degrees centigrade and maintained at that temperature through transport and

subsequent storage at the analytical Iaboratory. In no case will samples be retained over 48 hours on site.

7.3 PRECISION, ACCURACY, REPRESENTATIVENESS, COMPARABILITY, AND
COMPLETENESS OBJECTIVES |

This section presents general objectives for the level of QC expressed as PARCC for the analytical data.
The precision and accuracy of laboratory analytical data must satisfy the QC acceptance criteria of the

analytical protocols for approved USEPA methods.

7.3.1 Quality Assurance Objectives for Accuracy

Accuracy is defined as the degree of difference between measured or calculated values and the true value.

" The closer the numerical value of the measurement comes to the true value, or actual concentration, the
more accurate the measurement, Analytical accuracy is expressed as the percent recovery of a compound
or element that has been added to the environmental sample at a known concentration before analysis. The
following equation is used to calculate percent recovery:

- Percent Recovery = [(A;— Ag) / Ar] x 100

Where:
A, = Total amount detected in spiked sample,
A, = Amount detected in ﬁmspiked sample,
Ay = Amount of spike added to sample.

| Analytical accuracy will be ensured by performing all method specified QC steps. For organic parameters,

accuracy is measured by the percent recovery of surrogate spikes and MS/MSDs.
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For inorganic parameters, accuracy is measured by the percent recovery on matrix spikes and laboratory
control samples (L.CSs). Mafrix spike recovery limits for inorganic parameters are 75-125%, and LCS
recovery limits are 80-120%. The general objective for analytical accuracy is to meet 90% or more of all

surrogate compound, MS/MSD, and LCS recoveries.

7.3.2  Qnuality Assurance Objectives for Precision

Precision is defined as the reproducibility, or degree of agreement, among duplicated (collocated) sample
measurements of the same quantity. The closer the numerical values of the measurements come to each
other, the more precise the measurement is. Analytical precision is expressed as a percentage of the
difference between results of duplicate samples for a given analyte. For organic parameters, precision is
measured by the relative percent difference (RPD) between the MS and the MSD. For inorganic
parameters, precision is measured by the RPD between the original sample and the dupiicate or the MS
and MSD (if required by the analyﬁcal method performed). RPD is calculated as:

RPD = {C1+C2}/2x 100

Where:
C, = Concentration of the analyte in the sample,

C, = Concentration of the analyte in the duplicate/replicate.

The RPD between field duplicate sample results is an indication of sampling and analytical laboratory
precision. The following acceptahce criteriﬁ will be used to assess field duplicate sample precision.
o If both results are >5X the estimated quantitation limit (EQL) or reporting limit, then the RPD
between the two results should be <70% for soil samples and ;540% for water samples. -
e If one or both results are <5X the EQL or reporting limit, then the difference between the two
results should be <4X the EQL or reporting limit for soil samples and <2X the EQL or reporting

Hmit for water samples.

The overall goal for sampling and analytical precision is for 90% or more of data to be within required or

method-recommended RPD limits.

- 18
£14-113 114-002 : 9/24/2003




7.3.3- Representativeness

Representativeness expresses the degree to which data accurately and precisely represents a characteristic
ofa populaﬁon, parameter variations at a sampling point, a process condition, or an environmental
condition. Representativeness is a qualitative parameter dependent on the proper design of the sampling
program and proper laboratory protocol. Representativeness will be ensured by using proper sampling
techniques and analytical procedures. .Representativeness is ensured in the laboratory by proper sample
preservation and storage, preparation and analysis of samples within required holding times, and analysis
of method and instrument blanks. Field QC samples—including trip blanks, source water check samples,
and equipment rinsates—will be collected and analyzed to evaluate the possibility of cross-contamination
during sample collection and shipping. Results of field duplicate samples will also be evaluated for

assessing representativeness.

7.34 Comparability

Comparability is a qualitative parameter that expresses the confidence with which one data set can be
compared with another, and is limited to the other parameters, because only when precision and accuracy
are known can data be compared with confidence. The sampling and analytical procedures described in
this plan that will be used to obtain analytical data are expected to provide compa_rable data.
Comparability will be furthér ensured by the analysis of EPA standard reference materials, establishing

that analytical procedures are generating valid data, and reporting results in standard concentration units.

7.3.5 Completeness

Completeness is defined as the amount of valid (useabie) data obtained compared to the planned amount
and is expressed as a percentage of measurements judged to be valid. Completeness is usually measured
following data validation. Data qualified as a result of validation can be considered valid data; rejected
data are not valid. The completeness goal is to generate a suificient amount of valid data based on project
needs. In general, a level of 90% or better will be required. Percent completeness for analytical data can

be expressed by the following formula.

Number of useable valid data points reported

= 0,
Completeness Total number of analytes for each parameter analyzed x 100%
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7.4 - SAMPLE IDENTIFICATION AND CHAIN-OF-CUSTODY PROCEDURES

Sample chain-of-custody (COC) procedures require that the possession and handling of the sample from
the moment of its collection through analysis be documented by written record. The record must clearly
reflect the movement of the sample through the chain-of-custedy to ensure the sample has been positively
controlled and has not been tampered with in any way. A sample is judged to be in one’s custody when
one of the following criteria has been met.

* The sample is in one’s actual physical possession.

¢ The sample is in one’s clear field of view after being in one’s physical possession.

¢ The sample is in one’s physical possession and is then locked up in a secure container so

that no one can tamper with it,

¢ The sample is kept in a secured area that is restricted to authorized personnel only.

7.4.1 Sample Identification

A standardized system will be used to identify all samples collected during IR A activities. The field
sample number is a unique number assigned to each individual sample collected and rel.ates a specific
result set to the location from which it was collected. The numbering system provides a tracking procedure
to ensure accurate data retrieval of all samples taken. Field sample numbers will consist of up to eight

alphanumeric characters, all uppercase. Examples of the numbering system are as follows.

Field Sample Identification

03102801 03 = 2003 03102002 03 = 2003
102 = 102nd day of 2003 102 = 102nd day of 2003
S = gurface soil sample - u = subsurface soil sample
01 = sequence number 02 = sequence number
03102G01 03 = 2003 QCTB013 QC = quality control sample
102 = 102nd day of 2003 TB = trip blank :
G = groundwater sample : 13 =  sequence number

01 = sequence number

7.4.2 Sample Labels

All samples will be identified with a label attached directly to the container. Sample label information will
be completed using waterproof black ink and will, at 2 minimum, contain the following information:

e company name and site,

20
114-113 114002 : 9/24/2003




‘e sample identification number,

o date and time of sample collection,
s parameters to be analyzed,

e preservative (if any), and

* initials of person coliecting the sample.

7.4.3 Chain-of-Custody Record

To maintain a record of sample collection, a COC record will be filled out documenting the collection and
shipment of samples and receipt by the laboratory. Sample COC procedures require that the possession
and handling of the sample from fhe moment of its collection through analysis be documented by written
record. The record must clearly reflect the movement of the sample through the COC to ensure the sample
has been positively controlled and has not been tampered with in any way. Each time samples are
transferred, the signatures of the person relinquishing and receiving the samples, as well as the date and

time of transfer, will be documented.

7.4.4 Transfer of Custody and Shipment

Before the shipment of samples, the COC record will be signed and dated by a member of the field team
who has verified that those samples indicated on the COC record are indeed being shipped. After
packaging has been completed, the samples will be locked within the cooler, and custody seals, signed and

dated by a member of the field team, will be placed over the lid edge.

All samples will be shipped by courier, such as Federal Express, to the analytical laboratory. Upon receipt
of samples at the laboratory, the receiver will complete the transfer by dating and signing the COC record.
If shipped by commercial courier, the air bill number and shippiﬁg data will be transcribed to the COC in
the appropriate signature/date block. A copy of the air bill is to be kept with the field copy of the COC

form to reflect specific shipping information.

7.5 DOCUMENTATION PROCEDURES

Al documentation must be legible and completed in indelible ink. Corrections must be marked with a
single line, dated, and initialed. Serialized documents are not to be destroyed or discarded, even if illegible

or inaccurate. Voided entries must be maintained within project files. Every line in the logbook should
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contain text or have notations that the line is intentionally not being used, Text should be continuous, with
no breaks between topics. Empty lines should have a diagonal line drawn across them and be signed and

dated.

Field documentation shall consist of a master site logbook, one or more job- or area-specific field
logbooks, field forms, and sample logs/labels. This format of documentation allows for detailed recording

of information in varicus field logbooks and forms that are referenced in the site logbook.

7.5.1 Logbooks

Site and field .logbooks provide a daily handwritten record of all field activities at an investigation site. All
Iogblooks will be permanently bound and have a hard cover. Field logbooks must be watérproof.
Logbooks will be ruled, or ruled and gridded, with sequentially numbered pages. The site logbook is a
master record of all site activities, and entries are usually made at the end of each workday. Field logbooks
are detailed daily records that are kept in real time and are assigned to specific activitics, positions, or areas

within the site. Separate logbooks shall be used for each sampling and field (drilling) team.

7.6 QUALITY CONTROL FOR FIELD MEASUREMENTS

Most data will be developed in the analytical Iaborétory from the samples collected. However, field
meaéurements for health and safety monitoring and sample collection locations may be performed and
recorded in the field. The primary QA objectives of field activities where measurements will be taken are
to verify that QC checks are performed, verify that measurements were obtained to the degree of accuracy
consistent with their intended use, and provide documentation of adherence to the measurement

procedures.

Measurement data may be generated during field activities (1) to make qualitative organic vapor screening
measurements from samples before disposal segregation or health and safety monitoring using a PID or
FID; (2) to determine gross levels of contaminant concentrations; and (3) to locate, and determine the

elevation of sampling locations.

Field measurement instruments will be calibrated according to manufacturers’ specifications before and
after each field use, or as otherwise required. Where necessary, instruments will be calibrated each day

during field use, and calibration information will be documented on calibration log sheets or in logbooks.
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Information to be recorded includes date, operator, and calibration standards (coneentration, manufacturer,
lot number, and expiration date). Field measurements are considered valid provided that:
» calibration records for field measurement equipment are properly maintained;
e training records exist that document field personnel are familiar with standard procedures for
taking measurements; and

e verification that calculations and observations are accurately recorded and transeribed.

7.7 ANALYTICAL DATA REPORTING, VERIFICATION, AND VALIDATION

7.7.1  Laboratory Data Verification

All data collected during the project will be internally verified by reviewing the data packages for method
QC compliance including calibration frequency and acceptance criteria, method blank analysis, and matrix
spike analysis. Data will also be reviewed to ensure that holding time and tum-around time requirements

are met and that all requested analyses have been performed and reported.

7.7.2  Laboratory Deliverables

Chemical data will be generated using USEPA SW-846 analytical methods. For SW-846 methods, forms
that include similar information to that on the referenced contract labqratory program (CLP) forms must be
included in the data package. Forms do not need {o be presented in the format specified by the CLP but
must include similar 1aboratory information as required by the CLP forms, including specifications for any
QC acceptance limits or criteria required by the method performed. The laboratory identified in Figure 1-
1, Organizational Chart, holds a current U.S. Army Corps of Engineers laboratory certification and holds

acereditation for environmental laboratories in the State of Georgia.

7.7.3 Laberatory Data Validation

Analytical results for samples that are to be used to support risk assessments and decision doctments
should be validated. Analyses performed to provide information for engineering purposes only (i.e., total
organic carbon and biochemical and chemical oxygen demand analyses performed for groundwater
modeling or feasibility studies) generally do not require formal data validation. The data validation
process is two fold. First, all sample data packages or sample delivery groups (ISDGS) are validated based
on results of the laboratory analysis and associated laboratory QA/QC. Afier all data packages or SDGs
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are validated, environmental sample results may be further qualified based on the resulis of associated field
QC samples (trip blanks, equipment rinsates, with ASTM Type II source water or organic free water).
This entails evaluating field QC samples and assessing contamination that may have been introduced to

environmental samples during collection and shipment.

Data Validation Reports (DVRs) for all validated data packages or SDGs shall be provided as a result of
the validation process. DVRs shall include data validation notes or checklists and a copy of corrected
laboratory Form Is that identify qualification applied by the validator during both phases of the validation
process. DVRs must specify laboratory QC samples or analyses (i.e., method blanks, continuing
calibrations, etc.) associated with environmental samples in each SDG. DVRs must clearly indicate the
reasons for all qualification of data and provide detailed rationale for all decisions involving professional
judgment. Data validation deliverables will include notes and checklists and a copy of corrected laboratory
Form Is that identify qualifications applied by the validator. Data validation deliverables will clearly
indicate the reasons for all qualifications of data and provide detailed rationale for all decisions involving

professional judgment.

7.8  PERFORMANCE AND SYSTEM AUDITS

If deemed appropriate by HAAT DPW personnel or the Corp of Engineers Project Manager, surveillance
of project field and/or laboratory operations may be conducted. The QA adequacy of these operations will

be assessed against the requirements outlined in this document.

8.0 REPORTING REQUIREMENTS

This section contains information on the reporting requirements for the investigation.

8.1 SCHEDULE

A schedule is shown on Figure 8-1 listing fieldwork, data analysis and review, data management, and

report preparation.
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8.2 DRAFT AND FINAL INVESTIGATION REPORTS

STEP will prepare a draft Addendum to the CSR documenting the monitoring well removal and
| replacement, the soil removal action, and the installation of the new monitoring well, The report will
summarize the activities conducted during the IRA, and present data in the form of tables and figures. The
draft report will be reviewed by the Corp of Engineers and DPW personnel. After comments are
incorporated, a final addendum CSR report will be prepared and submitted to the appropriate state and
Federal regulators. Upon completion of the final addendum CSR report, copies of the final report will be
made available to USACE Savannah District and Fort Stewart/HAAF DPW in both electronic and written

format,
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ACCIDENT PREVENTION PLAN
Interim Removal Activities at Former Fire Training Facility
Hunter Army Airfield
Savannah, Georgia
September 2003

PURPOSE AND SCOPE

This Accident Prevention Plan (APP) will serve, in essence, as a safety and health policy and program
document for this project. This plan will address the job-specific hazards associated with this project and
also any unusual or unique aspects of the project. To avoid duplication, the USACE EM 385-1-1

minimum basic requirements of an APP that are not specifically addressed in this APP are included in the
a project Site Safety and Health Plan (SSHP).

1. SIGNATURE SHEET

The signature page is included on page 1 of this document.

2. BACKGROUND INFORMATION

2 a. Contractor: Solutions To Environmental Problems, Inc. (STEP)
2 b, Contract Number: DACA01-03-D-0010, Delivery Order No. CV02
2 ¢. Project Name: Interim Removal Activities at Former Fire Training Facility

2 d. Project Description: See Section 4.0 of the Work Plan for description of project and scope
of work. Figure 4-1 of the work plan contains a site map.

2 e, Accident Experience: STEP has experienced a significant downward trend in our accident
experience over the past three years as of September 2003 has an EMR of 0.92.

21, List of Phases of Work and Activity Hazard Analysis: Types of hazards are listed in the in
Section 2 of the Site Safety and Health Plan (SSHP),

3. STATEMENT OF SAFETY AND HEALTH POLICY

STEP Corporation’s commitment to excellence in the areas of health and safety performance is consistent
with the company's goal of being acknowledged as being an industry leader. As such, STEP is committed
to the following principles.

»  Decision-making: STEP will make health and safety concerns an integral part of corporate
decision-making. All strategic and operational decision-making will take into account health
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and safety implications.

Compliance: STEP will comply with all applicable health and safety laws and regulations.
Health and safety programs will be established and maintained. Audits will be conducted to
assess compliance with laws and regulations as well as these principles.

Communication with Employees: STEP will promote among its employees an individual
and collective sense of responsibility for the protection of health and safety.

Subcontractor Selection: STEP will preferentially select subcontractors with excellent
safety programs and who demonstrate a commitment to these principles of worker safety and
health.

Measurement of Performance: STEP will develop a means to measure both current and
future health and safety performance in meeting these principles.

Risk management: STEP will constantly strive to identify, evaluate, and control risks in the
work place that present a potential loss due to personal injury, property damage, or harm to
the environment.

- Responsibility: All STEP employees are empowered to take the necessary means to protect

their personal safety, as well as that of their coworkers. STEP employees are responsible for
complying with safety requirements, as well as bringing safety concerns to the attention of

 management.

STEP believes that all work-related accidents are preventable. The safety of our workers is the same
priorify as production and client satisfaction.

4.  RESPONSIBILITIES AND LINES OF AUTHORITY

4 a,

4 b.

Personnel Responsible for Safety: See the SSHP Section 3 for Safety Program
Administration for this project. Key corporate and project personnel resumes are included in
Appendix F of the SSHP,

Lines of Authority: See the SSHP Section 3 for Lines of Authority.

5. SUBCONTRACTORS AND SUPPLIERS

5a.

5b.

Identification of Subcontractors: Figure 1-1 in the Work Plan contains an organizational
chart showing subcontractors required for completion of this project.

Subcontractor Coordination and Control: Section 3.2 of the SSHP contains a discussion of
coordination and control of subcontractors.

Safety Responsibilities of Subcontractors: See Section 1.1 of the SSHP for a discussion of
the safety responsibilities of subcontractors and suppliers.
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6. TRAINING

6 a.

6 b.

6 d.

Safety Training: See SSHP Section 4 for descriptions of the safety orientation, safety
meetings, and safety fraining requirements associated with this project. Employee training
certifications are contained in Appendix C of the SSHP.,

Mandatory Safety Training: See Section 4 of the SSHP,
Emergency Response Training: See Section 4 of the SSHP.

Supervisor and Employee Safety Meetings: See Section 4.2 of the SSHP for a description
of requirements for the Site Orientation Briefing, Pre-Work Briefings, and Daily Safety
Meetings.

7. SAFETY AND HEALTH INSPECTIONS

7 a,

7b.

Safety Inspection Personnel: The site safety and health officer (SSHO) will conduct weekly
site and daily equipment and drill rig inspections. These inspections will be documented
using the inspection forms included in Appendix A of the SSHP.

External Inspections/Certifications: The Corporate Safety and Health Manager may make
announced or unannounced site visits. The corporate Safety and Health Manager also
performs a quarterly review of all projects to ensure the proper documentation and follow-up

of safety meetings, inspections, and briefings.

8. SAFETY AND HEALTH EXPECTATIONS, INCENTIVE PROGRAMS, AND -
COMPLIANCE

8 a,

8b.

8 c.

Safety Goals: STEP’s Project Safety Goal is to complete the project and all associated
activities with no recordable accidents or ilinesses and no First Aid incidents. All accident
records are maintained by the STEP’s Human Resources Department.

Safety Incentive Programs: STEP does not currently have a safety incentive program in
place.

Policies and Procedures for Noncompliance: Noncompliance with safety and health
requirements will be corrected immediately as designated by on-site supervisory personnel.
Documentation will be made in the loghook. The Site Manager or SSHO will report serious,
noncompliant, personnel to the immediate supervisor. The supervisor shall counsel the
employee. STEP complies with all federal, state, and local safety and health regulations.
STEP also has instituted internal requirements to help us reduce the potential for accidents or

. illnesses. All employees are expected to follow the safe practices, to take responsibility for

4
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8d.

their own safety, and respect the safety of others. STEP’s safety management approach
attempts to motivate employees to work safely, rather than punishing them for unsafe
behaviors, but there may be instances where disciplinary action may be necessary,

Any personnel not abiding by regulatory or internal safety rules or policies will be subject to
progressive discipline. The general approach to progressive discipline includes the following
steps.

» First Offense - Documented verbal warning

»  Second Offense - Written warning,

» Third Offense — Three days suspension without pay
» Fourth Offense — Termination

The discipline will be documented by the Supervisor, and a notice will be placed in the
individual’s personnel record.

Depending on the nature, severity, or frequency of safety.violations, and at STEP’s sole
discretion, individual or multiple steps in this progressive discipline approach may be
bypassed, with potential actions up to or including termination on the first offense.

Supervisory Accountability for Safety: See Section 3 of the SSHP.

ACCIDENT REPORTING

0a,

9b.

9 ¢,

Exposure/Man-hours: Mr. Burke Arthur (STEP) will provide monthly reporting of man-
hours and exposure data per contract requirements,

Accident Investigations, Reports, and Logs: See Section 11 of the SSHP for Accident
Investigation reporting. Accident investigation reports and logs are included in Appendix A
of the SSHP.

Accident Notification: See SSHP Section 11 and Appendix A,

MEDICAL SUPPORT

Section 11 of the SSHP contains procedures for Emergency Response efforts, including the requirements
for Medical Support. Section 11.2 contains the emergency phone numbers necessary for medical support
and Appendix E contains a map to the hospital.
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11.

PERSONAL PROTECTIVE EQUIPMENT

Section 5 of the SSHP details the procedures for who should use personal protective equipment (PPE),
and when and how this equipment should be used.

12,

PLANS REQUIRED BY THE SAFETY MANUAL

12 a.

12 h.
12 c.

12 d.

12 e.

121.
12g
12 h.
12 i

12j.

12 k.

121,

Hazard Communication Program; Hazard Communication is discussed in Section 8.10 of
the SSHP.

Emergency Plans: Emergency Plans are detailed in Section 11 of the SSHP.

Layout Plans: Sce Appendix D of the SSHP.

Respiratory Protection Plan: Table 4-1 of the SSHP requires respiratory protection fraining
for work conducted inside a controlled area, At the beginning of the project, respiratory
protection is not required. If an upgrade in PPE, involving respiratory protection, is required,

the SSHO will stop work and notify the Site Manager and the Safety and Health Manger.

Health Hazard Control Programs: Seec Table 2-2 and Section 8 of the SSHP for
identification of identification of health hazards. '

Lead Abatement Plan: Not applicable to this project.

Asbestos Abatement Plan: Not applicable to this project.

Abrasive Blasting: Not applicable to this project.

Confined Space: Not applicable to this project.

Hazardous Energy Control Plan: See Section 8.8 of the SSHP for lockout/tagout safety
precautions. Overhead line distances will be checked prior to raising loads overhead. Dig
permits will be obtained prior to any excavations. However, no lockout/tagout activities are

anticipated at this time that would require development of a Hazardous Energy Control Plan.

Critical Lift Procedures: Not applicable to this project.

Contingency Plan for Severe Weather:

Site personnel shall follow standard safety guidelines for Severe Weather, These include but
are not limited to: ' :

» Use a weather radio in remote areas or, set portable or vehicle radio to a local station
during peak tornado and storm seasons and check every 1-2 hours for weather
conditions. :

» Shut down operations and lower any elevated parts to heavy equipment when lightning
discharge is within 3 - 5 miles. The distance used is dependent on the speed of the
approaching storm.
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» Inspect stream and riverbanks for flood potential and stability and secure equipment
and personnel at a safe distance.

> Notify local authorities that you are on site and request notification if severe weather
conditions arise. Authorities may include: Installation POC, USACE construction and
real estate field offices, fire, and police services.

12 m. Access and Haul Road Plan: Not applicable to this project
12 n. Demolition Plan: Not applicable to this project
12 o. Emergency Rescue: Not applicable to this project

12 p. Underground Construction Fire Prevention and Protection Plan: Not applicable to this
project

12 q. Compressed Air Plan: Not applicable to this project

12 r. Formwork and Shoring Erection and Removal Plans: Not applicable to this project

12 5. Lift Slab Plans: Not applicable to this project

12 . SHP and SSHP: A Site Safety and Health Plan is included in Attachment I of the AAP.

12 u. Blasting Plan: Not applicable to this project.

12 v, Diving Plan: Not applicable to this project.

12 w.Alcohol and Drug Abuse Prevention Plan: STEP, Inc. participates in a Drug-Free
‘Workplace Program, which is certified by the State of Tennessee. No alcoholic beverages or
illegal substances may be used during work hours, stored on the person or in company
vehicles. Personnel who appear to be under the influence of these substances at any time
during the work period shall not operate any motorized tools, equipment or vehicles.
Personnel who appear to be under the influence of over-the-counter drugs or medications
(antihistamines, allergy medication, etc.) that impair their ability-to function (fitness for duty
such as operate equipment or vehicles), shall be prevented from doing so. The on-site

manager (SSHO or alternate) shall contact the STEP Project Manager and Human Resources
Manager for guidance in accordance with the STEP Alcohol and Drug Abuse Policy.

13,  ADDITONAL INFORMATION

Additional safety and health requirements are included in the SSHP.
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1. INTRODUCTION

1.1 GENERAL

Solutions To Environmental Problems, Inc. (STEP) conducts activities in accordance with its corporate
environmental safety and health (ES&H) program that is intended to ensure safe operation and regulatory
compliance during all fieldwork. STEP is committed to compliant operation under provisions of this
program. The corporate policy states, “Tt is the policy of STEP to take every reasonable precaution to
protect the health and safety of our employees, the public, and the environment.”

STEP’s ES&H program, which is contained in Solutions To Environmental Problems (STEP), Safety and
Health Manual (STEP, August 2001), hereinafter referred to as the STEP S&H Manual, together with site
safety and health plans (SSHPs), present the requirements for safely performing fieldwork. This SSHP
sets forth the basic procedures required to protect STEP and subcontractor personnel involved in the ficld
phase of this project.

This plan represents a good-faith effort to identify, evaluate, and prescribe control for the hazards that will
be posed by this work. The Site Safety and Health Officer (SSHO) will perform daily safety inspections
to verify that the controls in this plan are appropriate and sufficient and will revise these controls as
necessary to ensure that the work is performed safety. Revisions to the SSHP will be documented.
Revisions to the SSHP that result in decreasing or eliminating a hazard control must first be approved by
the STEP health and safety representative. STEP subcontractors will be informed of the requirements of
this plan and will be provided with copies of, or unrestricted access to copies of this plan. STEP
subcontractors will be required to comply with the requirements of this plan. This plan does not relieve
subcontractors of the regulatory requirement to provide a safe workplace, and STEP subcontractors will
be required to supplement the requirements of this plan, as necessary, to ensure that their employees
perform their specific tasks safely.

This document is designed to satisfy the requirements of ER 385-1-92, Safety and Occupational Health
Document Requirements for Hazardous, Toxic, and Radioactive Waste (HTRW) Activities [U.S. Army
Corps of Engineers (USACE), September 2000]; the requirements of EM-385-1-1, Safefy and Health
Requirements Manual (USACE, September 1996); relevant occupational Safety and Health
Administration (OSHA) regulations; and the STEP S&H Manual.

This SSHP is included as a stand-alone portion of the project work plan. In cases in which required
information is contained in another portion of the work plan, the information will be referenced rather
than repeated in this SSHP. '

The scope of the project includes the removal of an existing monitoring well and the installation of a new
well at Hunter Army Airfield (HAAF), Georgia. In addition, the project involves the disconnection and
removal of a belt skimmer.

Specific on-site tasks to be performed by STEP and its subcontractor include:

¢ removing the existing monitoring well at the Former Fire Training Area;

s disposing the well screen and casing and the surface pad and bollards;

* cxcavating an area approximately 15 feet x 15 feet, approximately 8 feet in depth;
o sampling excavated soil;

o collecting five soil samples from the completed excavation;
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installing a 4-inch polyvinyl chloride (PVC) monitoring well with pre-packaged screen;
backfilling the excavation with gravel and soil;
determining the depth of any free product;
disconnecting the existing belt skimmer at the Fire Training Area from electrical utilities and
effluent discharge lines; '

e moving the skimmer to the 728 fenced area;

e installing a downgradient monitoring well within 25 feet of the excavation; and

o developing the well and obtaining one groundwater sample, submitted for testing.

The greatest hazards posed by the planned tasks are those associated with the heavy equipment (such as
backhoes and drill rigs). Based on previous sampling results, there is also a potential for overexposure to
site contaminants; however, this potential will be readily controllable with standard operating procedures
and personal protective equipment (PPE).

This project will be performed in Level D PPE unless onc of several action levels specified in the plan is
exceeded, or the potential for increased risk becomes apparent during the field activities. Protective
procedures, including protective clothing, will be upgraded as necessary by the SSHO based on
established action levels or judgment.

Site visitors will not be allowed inside areas controlled by STEP without the specific approval of the
SSHO and STEP Field Manager. Site visitors must meet all regulatory and site health and safety
requirements (¢.g., training, medical surveillance) to be considered for entry into exclusion or
contamination-reduction zones. Site visitors are requested to contact the STEP Project Manager or Ficld
Manager prior to visiting. :

1.2 SITE DESCRIPTION

HAAF is located in the southwest portion of the city of Savannah, Chatham County, Georgia. The
facility is bounded on the north by Savannah, on the east and south by residential and light commercial
areas, and on the west by the Little Ogeechee River. Presently, HAAF serves as an aircraft support base
for the U.S. Coast Guard and a U.S. Army military base, Fort Stewart Military Reservation, which is
located approximately 50 miles to the west.

The former Fire Training Area was located in the northwestern portion of HAAF, approximately 800 feet
from the conirol tower on a grassy cleared area measuring approximately 400 feet by 200 feet. The Fire
Training Area featured a 6,400 square foot, diked, gravel-covered concrete pad upon which a simulated
aircraft was constructed. Fuels used in the training exercises at the Fire Training Area were stored in an
aboveground, steel storage tank with a capacity of approximately 18,000 gallons. The tank measured

27 feet by 9 feet, and was installed with the long axis oriented horizontally. The tank rested on three
concrete supports and was located approximately 112 feet due north of the training pad. The tank was
surrounded on all sides by a 2.5 foot carthen berm, Fuel used in fire training exercises was pumped
through an underground line directly to the simulated aircraft on the fire training pad. The fuel line was
approximately 142 feet long.

The former Fire Training Area is bounded on the northwest and south by drainage diiches, on the east by
the airfield pavement, and on the southwest by wooded land. Topographic relief in the vicinity of the site
is approximately 21 feet. Elevations at the site range from 35 feet above mean sea level (msl) at the fire
training pad to 14 feet above msl in the northern drainage ditch. The topography of the Fire Training
Area averages approximately 30 feet above msl and slopes gently to the west toward the Springficld
Canal. The canal flows southwest before emptying into the Little Ogeechee River floodplain.
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The Fire Training Area was used for training of fire fighters based at HAAF until 1991. Fuel utilized for
training exercises included mostly water-contaminated fuel (JP-4) and diesel fuel. No evidence or
documentation exists to indicate that solvents were used. During the training exercises, fuel was pumped
onto the surface of the simulated aircraft and ignited. The fire was extinguished with water or foam. A
containment pad constructed with concrete curbs was used to contain the water and foams, but was not
entirely successful. As a result, fluid would occasionally spill onto the surrounding soil.

Previous remedial activities at the Fire Training Area revealed some level of contamination in the soil.
The detected or known Fire Training Area contaminants include both organic and inorganic Georgia
Hazardous Site Response Act regulated constituents, namely metals, volatile organic compounds (VOCs),
and semivolatile organic compounds. ~

2.  HAZARD/RISK ANALYSIS

The purpose of the site task hazard analysis is to identify and assess potential hazards that could be
encountered by site personnel and to prescribe required controls. Table 2-1 is a checklist of common
hazards that could result from this type of project. It indicates whether a particular major type of hazard
is or could possibly be present. Tn general, the site tasks will consist of activities required to excavate soil
and install a monitering well. Overexposure to site contaminants appears to be very unlikely.

Table 2-1 Hazards Inventory

X Biological hazards (wasps, bees, snakes, poison ivy, ticks)
X Confined-space entry (no confined spaces are presént)
X Drowning (no work near water)
X _ Electrical shock (skimmer, utilities)
X Excavation eniry
X Exposuze to chemicals (BTEX)
X Exposure to boiling water
X Fire (fuels and contaminants)
X Unexploded ordnance (no reported use or sightings; the site has been subject to
extensive excavation)
X Heavy equipment {drill rig and backhoe)
X Noise
X Radiation or radioactive contarnination (none present)
X Temperature extremes (possibley

Site tasks present several possible physical hazards, which include heavy equipment, falling equipment or
other objects, moving equipment, vehicle accidents, inclement weather, and electrocution (caused by
contact with energized circuits of the skimmer system). There is no record or other indication of
unexploded ordnance (UXO) use or disposal in this area, so there does not appear to be any potential to

114-113 114-002 92243



encouriter UXO. If additional tasks or significant hazards are encountered during the work, this document
will be modified by addendum or field change order to include the additional information. Any changes
to the SSHP will be submitted to the Project Manager/Task Manager (PM/TM) for approval.

2.1

TASK-SPECIFIC HAZARDS ANALYSIS

Table 2-2 presents task-specific hazards, relevant hazard controls, and required monitoring, if appropriate,
for all of the planned site tasks.

Table 2-2 Hazards Analysis

Excavation and Removal of Monitoring Well

General safety
hazards

Level D modified PPE, buddy system, site-specific training,
HAZWOPER training

Contractor will perform this work in accordance with equipment
specific standard safe operating procedures

Site is restricted to authorized personnel

At least two first aid/CPR frained individuals on-site

Daily site
inspections

Electrical

Assure grounding will be utilized for all temporary wiring
GFCls will be utilized for portable hand tools

Excavation

Only qualified and experienced personnel will operate heavy
equipment,

Workers will be kept at least 10 feet away from heavy equipment
during operation.

. Barricades/flagging will be erected 6° from the edge of the

excavation.
All excavation activities will be conducted in accordance with EM
385-1-1, Section 25,

Daily monitoring

Biological hazards
(bees, ticks, wasps,
snakes, poison ivy)

Boots, work clothes, taped pant legs as necessary
Insect repellant as necessary

Visual survey

Mosquito borne
diseases (e.g., West

Use commercially available insect repellent containing DEET
Wear long-sleeved shirts and pants

Visual survey

Nile Virus,

Encephalitis)

Exposure to e Level D modified PPE. Nitrile gloves or equivalent (rated good or | Daily site
chemicals excellent for gasoline resistance) at least 4-mil thick will be won | inspections

when contact with contaminated soil is possible. Two pairs of
gloves will be worn if chemical-resistant clothing is worn,
MSDS labeling and training for any chemicals brought on-site
Medical clearance for hazardous waste work

Wash face and hands upon leaving the exclusion zone.
Periodic area and breathing zone monitoring of contaminant
levels,

Employee briefings.

Medical clearance, if respirators are used

Current fit tests, if respirators used
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Excavation and Removal of Monitoring Well (Continued)

Temperature Administrative controls (Section 8) Temperature
extremes measurements; heart
rate monitoring per
Section 8
Noise Hearing protection within 25 feet of rig, unless 31tc-spec1ﬁc Daily site safety
monitoring indicates noise <85 dBA inspections
+ See Section 7.2 of SSHP
Post specific A1l personnel must have a government identification card or Daily safety
temporary vehicle permit inspections
All drivers must have current drivers license
All vehicles must have proof of insurance
Troops on PT have right-of-way. Speed limit 10 miles per hour
when near troops on PT s
Installation of New Monitoring Well
(ieneral safety Level D modified PPE (Section 5) plus hardhat, buddy system Daily site safety
hazards (rotating No employees under lifted loads. EZ around rig; only necessary inspections
machinery, and experienced personnel within exclusion zone Weekly drill rig.
suspended loads, HAZWOPER training; standard procedures (Section 8.13) inspections
moving equipment, Subcontractors will perform drilling per their standard operating
slips, falls} procedures
Neise Hearing protection within 25 feet of rig, unless site-specific Daily site safety
monitoring indicates noise <85 dBA inspections
Fire (fuels) Fire extinguishers (serviced annually and inspected monthly) will | Daily site safety
be present in all fuel use areas inspections
s Fuel stored in safety cans with flame arresters
Fire extinguisher rated >20B within 50 feet from flammables
storage
¢ No ignition sources in fuel storage areas
¢ Fuel storage areas marked with “No Smoking or Open Flame
signs
Bonding (metal to metal contact) during pouring
Gasoline powered equipment shut down during fueling
Exposure to PPE (Level D modified) Nitrile gloves or equivalent (rated good | FID or equivalent
chemicals (Table 2- or excellent for gasoline resistance) at least 4 mil thick will be for VOCs and
3) wommn. When encountering potentially contaminated soil, gloves colormetric
will be changed every twe hours, Face shields will be worn if sampling tubes for
splashing is a possibility specific
Medical clearance for hazardous waste work gases/vapors, such
» Wash face and hands upon leaving the exchusion zone as benzene
MSDS labeling and training for all chemicals brought on site
Temperature Administrative controls (Section 8.14) Temperature
extremes measurements; heart
rate/ftemperature
monitoring per
Section 8
Water hazards No personnel or equipment will be allowed within 30 feet of Daily safety
drainage ditches inspections
5
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Installation of New Monitoring Well (continued)
Biological hazards e PPE (boots, work clothes, tape pant legs as needed) Visual survey
(bees, ticks, wasps » Insect repellant, as necessary
snakes, poisonivy) | e Snake chaps for work in areas with undergrowth
Mosquito borne ¢ Use commercially available inscct repellent containing DEET Visual survey
diseases (e.g., West | o Wear long-sleeved shirts and pants
Nile Virus,
Encephalitis)
Electric shock e Identification and clearance of overhead and underground utilities | Visual inspection of
(Section 8) all work areas
Permits/clearance
Post-specific issues | « All personnel must have a government identification card or a Daily safety
temporary vehicle permit inspections
¢ All drivers must have current drivers license
o All vehicles must have proof of insurance
¢ Speed limit 30 mph except where posted otherwise
e Troops on PT have right-of-way
¢ Speed limit 10 mph when near troops on PT
Soil Sampling
General safety ¢ Level D modified PPE (Section 5), buddy system Daily site safety
hazards (moving s Standard procedures (Section 8) inspections
equipment, slips, » HAZWOPER training '
falls)
Noise e None None
Fire(fuel) » Fire extinguishers (serviced annually and inspected monthly) Daily site safety
present in all fuel use areas - inspections
¢ TFuel stored in safety cans with flame arresters
¢ Fire extinguisher rated >20B feet to 75 feet fiom flammables
storage
« Flammables cabinet for indoor storage of >25 gallons
¢ No ignition sources in fuel storage arcas
¢ Fuel storage areas marked with “No Smoking or Open Flame™
signs
+ Bonding (metal to metal contact) during pouring
s (Gasoline powered equipment shut down during fueling
6
114-113 114-002 9/22/03



Soil Sampling (continued)

Exposure to * PPE (Level D modified). Nitrile gloves or equivalent (rated Daily site safety
chemicals (Table 2- good or excellent for gasoline resistance) at least 4 mil thick inspection
3) will be worn FID moniteoring if
o Gloves will be changed immediately following contact with a prior monitoring
11qu1d fuel residue during soﬂ bormg
¢ Wash face and hands upon leaving the EZ indicated a potential
» Medical clearance for hazardous waste work for exposure
¢ Eyewash within 100 feet and a pre-prepared, commercially-
made flush bottle within 10 feet to 15 feet when pouring
corrosive sample preservatives or adding water to pre-preserved
sample containers, MSDS labeling and training for all
chemicals brought on site
Temperature » Administrative controls (Section 8) Temperature
exfremes measurements; heart

rate monitoring as
described in Section 8

Biological hazards
(bees, ticks, wasps
snakes, poison ivy)

» PPE (boots, work clothes, tape pant legs as needed)

Insect repellant, as necessary :
Snake chaps for work in areas with wndergrowth

Visual survey

Mosquito borne
diseases (e.g., West

Use commercially available insect repellent containing DEET
Wear long-sleeved shirts and pants

Visual survey

Saranax suit, rain suit, or splash apron optional {when operating
steam washer)

Nile Virus,
Encephalitis)
Post specific issues | » All personnel must have a government identification card or a Daily safety
temporary vehicle permit ingpections

¢ All drivers must have current drivers license '

¢ All vehicles must have proef of insurance

* Speed limit 30 mph except where posted otherwise

¢ Troops onPT have right-of-way

o Speed limit 10 mph when near troops on PT

Installation of Downgradient Menitoring Well

General equipment | » Level D modified PPE (Section 5) Daily site safety
decontamination + No employees under elevated loads; exclusion area around rig; | inspections
hazards (slips, falls, two functional kill switches or a positive action switch;
equipment handling) fimctional backup alarm; drill rig operating manual on-site

» HAZWOPER training
Stearvhot water e Level D+ PPE including face shield, heavy duty PVC or similar | Daily site safety
{Decon) gloves inspections
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Installation of Downgradient Monitoring Well (continued)

Fire(fuel) » Fire extinguishers (serviced annually and inspected monthly) Daily site safety
: present in all fuel use areas inspections

» Fuel stored in safety cans with flame arresters

* Fire extinguisher rated >20B feet to 50 feet from flammables
storage '

» No ignition sources in fuel storage areas

» Fuel storage areas marked with “No Smoking or Open Flame”
signs

» Bonding (metal to metal contact) during pouring

s (asoline powered equipment shut down during fueling

Exposure to » Level D modified PPE including nitrile or PVC gloves for - Daily site safety
chemicals (Table 2- contact with potentially contaminated materials inspections
3) ¢ Medical clearance for hazardous waste work

e MSDS labeling and training for chemicals brought on site
e Wash face and hands at exit from exclusion zone

Temperature ¢ Administrative controls (Section 8) ‘ Temperature
extremes . measurements; heart-

rate monitoring as
described in Section §

Post specific issues o All personnel must have a government identification card or a Daily safety
temporary vehicle permit inspections
All drivers must have current drivers license

All vehicles must have proof of insurance

Speed limit 30 mph except where posted otherwise
Troops on PT have right-of-way

Speed limit 10 mph when near troops on PT

CPR = cardiopulmonary resuscitation

EZ = exclusion zone

HAZWOPER = hazardous waste operations and emergency response
mph = miles per hour

MSDS = material safety data sheet

FID = flame ionization detector

PPE = personal protective equipment

PT = physical training

PVC =polyvinyl chloride

2.2 POTENTIAL EXPOSURES

Information on the significant suspected contaminants and chemical tools that will be used for the project
is contained in Table 2-3. Note that this list does not include all the contaminants that have been detected,
Only those contaminants with relatively low exposure limits and that are present in relatively high
concentrations have been listed in Table 2-3. If additional contaminants or chemical tools (that pose new
or significantly greater hazards) are identified prior to or during site activities, additional hazards analyses
will be provided as an addendum to this document.

114-113 114-002 9/22/03



Table 2-3 Potential Exposures

Benzene PEL: 1 ppm s  Liguid with aromatic odor; VP 75 mm, | Inhalation
{contaminant) TLV: 0.5 ppm ~ FP: 12°F; IP: 9.24 eV, flammable liquid | Ingestion
OSHA STEL:Sppm |*  Carcinogen; eye and skin irritation; Absorption
dizziness Contact
Xylene PEL: 100 ppm *  Liquid with aromatic odor; VP 9 mm, Inhalation
(contaminant) TLV: 100 ppm FP: 81°F; IP: 8.44 eV; flammable liquid { Ingestion
NIOSH STEL: 150 e  EBye and skin irritation; dizziness Contact
ppm
Ethylbenzene TLV: 100 ppm o Liquid with aromatic odor; VP: 7 mm; | Inhalation
{contaminant) PEL: 100 ppm » FP: 55°F; IP: 8.76 €V; flammable liguid | Ingestion
e TIrritation of eyes and skin; dizziness; Contact
headache
Toluene TLV: 50 ppm e Liquid, colorless with sweet pungent Inhalation
PEL: 200 ppm odor; VP: 21mm; FP: 40°F; IP: 8.82 | Ingestion

eV; flasnmable liquid, irritation of eyes | Absorption
and skin, dizziness, headache

Gasoline (fuel) TLV: 300 ppm *  Liquid with aromatic odor; FP; -45° Inhalation
IDLH: NA e Dizziness, eye irritation, dermatitis; Ingestion
flammable liguid Contact
Liquinox {(used | TLV: NA »  Aqueous liquid, odorless, - Ingestion
for nonflammable Contact
decontamination) »  May cause local irritation to mucus
membranes
Diesel fuel TLV: 100 mg/m’ s  Liquid w/ aromatic odor; FP 110°F Inhalation
o Dizziness, eye irtitation, dermatitis; Ingestion
combustible liquid Contact

“From “Threshold Limit Values for Chemical Substances and Physical Agents and Biological Exposure Indices
(ACGIH, 2003} and “NIOSH Pocket Guide to Chemical Hazards” (NIOSH, June 1997)
"From “NIOSH Pocket Guide to Chemical Hazards” (NIOSH, June 1997)

eV = electron volt OSHA = Occupational Safety and Health Adminisiration
FP = flash point PEL = permissible exposure himit

IDLH = immediately dangerous to life and health ppm = parts per million

IP = jonization potential STEL = short-term exposure limit

mm = millimeter TLV = threshold limit value '

NA = not applicable VP = vapor pressure

3. STAFF ORGANIZATION, QUALIFICATIONS, AND RESPONSIBILITIES

This section presents the lines of authority, responsibilities, and communication procedures related to site
- safety and health and emergency response. It includes key STEP and subcontractor personnel. All
fieldwork will be under the supervision of the STEP Ficld Manager. The STEP Field Manager will
oversee normal and emergency work and will perform any required emergency notification. Table 3-1
identifies the individuals who will fill key roles for the project field activities.

114-113 114-002 _ 9/22/03



The key personnel assigned to the field activity positions presented in Table 3-1 represent those
individuals who are expected to participate in the project. Personnel availability, however, will dictate the
actual roster of individuals who will perform field activities. In the event that personnel other than those
presented in Table 3-1 are assigned to the project, STEP will provide the names of those individuals to the
USACE, Savannah Districi, Project Manager prior to mobilization foy fieldwork.

Table 3-1 Staff Organization

Program Manager Jim Madaj . 865-481-7837
Tealth and Safety Manager Mike Palmer, CSP, CIH, CHMM 865-777-1401
Project Manager Burke Arthur 865-481-7837
Field Manager Jeff Williams 865-481-7837
Site Safety and Health Officer Burke Arthur 865-481-7837
Alternate SSHO Kris Thomasson, CSP 865-777-1401
CSP = Certified Safety Professional - CIH = Certified Industrial Hygienist

CHMM=Certified Hazardous Materials Manager

3.1 STEP PROGRAM MANAGER

The STEP Program Manager is the primary interface with the client and has ultimate responsibility for the
project. The PM provides progress reports and addresses client questions and concerns. In addition, the
PM is responsible for ensuring conformance with the STEP ES&H Program and USACE policies and
procedures. Specific responsibilities of the Program Manager include the following:

¢ coordinating with USACE personnel,

» ensuring that project managers satisfy STEP and USACE health and safety requirements,
e ensuring that project staff implement the project SSHPs, and

e ensuring that projects have the resources necessary to operate safely.

3.2 STEP HEALTH AND SAFETY MANAGER.

The STEP Health and Safety Manager manages the STEP health and safety program. This task includes
establishing health and safety policies and procedures, supporting project and office activities, and
verifying safe work practices and conditions. The STEP Health and Safety Manager is certified in the
comprehensive practice of industrial hygiene by the American Board of Industrial Hygiene, is certified as
a safety professional by the Board of Certified Safety Professionals, and has more than 20 years of
hazardous waste experience. The specific responsibilities of the Health and Safety Manager include the
following:

» coordinating with USACE health and safety personnel,

e reviewing and approving SSHPs,

« approving downgrades in PPE or protective procedures, and

o interfacing with project personnel through routine communication and audit of selected projects.

10
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3.3 STEP PROJECT MANAGER

The STEP Project Manager is responsible for overall project execution. The responsibilities of the
Project Manager include the following:

e coordinating with USACE personnel (including reporting accidents and incidents to the USACE,
Savannah District, Project Manager immediately and submitting written reports within 2 working
days);

ensuring implementation of the project SSHP;

maintaining auditable project documentation of all required records;
ensuring that a qualified SSHO is designed; and

maintaining a current copy of the project SSHP.

3.4 STEP FIELD MANAGER

The STEP Field Manager is in charge of all STEP and subcontractor field activities associated with this
project. All STEP and subcontractor personnel performing field work on this project must report to the
Field Manager.

The STEP Field Manager will oversee the field activities associated with the project and will be
responsible for site accessibility safety, and quality assurance. The Field Manager is responsible for
enforcing the field requirements of this SSHP. Specific responsibilities of the Field Manager are the
following:

enforcing compliance with the project SSHP;
coordinating on site operations, including subcontractor activities;
ensuring that subcontractors follow the requirements of this SSHP;
coordinating and controlling any emergency response actions;
ensuring that at least two persons currently certified in first aid/cardiopulmonary resuscitation
(CPR) are on site during site operations;
« performing (or ensuring) a daily safety inspection and documenting the inspection on the daily
safety inspection form, and
e maintaining current copies of the project SSHP; EM 385 1-1, Safety and Health Requzrements
Manual (USACE, September 1996), and the STEP S&H ManuaI (STEP, August 2001) on site.

3.5 STEP SITE SAFETY AND HEALTH OFFICER

The STEP SSHO is responsible for making health and safety decisions, for specific health and safety
activities, and for verifying the effectiveness of the health and safety program. The SSHO’s
qualifications include, at a minimum, experience with similar projects, knowledge and understanding of
the project SSHP, and the ability to use required monitoring equipment. The SSHO has primary
responsibility for the following:

+ implementing and verifying compliance with this SSHP and reporting to the Field Manager,
Project Manager, and Health and Safety Manager any deviations from anticipated conditions;

* conducting and documenting daily safety inspections;

e stopping work or upgrading protective measures (including protective clothing) if uncontrolled
health and safety hazards are encountered (Indications of uncontrolled health and safety hazards
include monitoring instrument readings in excess of the established action limits, encountering
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" liquids other that water, and soil staining suggestive of unexpectedly high concentrations of
nonvolatile contaminants.);
o authorizing resumption of work following correction of any adverse conditions;
e completing the health and safety debriefing in accordance with STEP S&H Manual, Section 4.0 —
Specific Safety and Health Programs, “Toolbox Safety Meetings”, included in Appendix G.
e documenting deficiencies identified in the daily inspections and responsible parties, procedures,
and timetables for correction;
e ensuring that site personnel have access to this plan and are aware of its provisions;
e conducting a site-specific pre-entry health and safety briefing covering potential chemical and
physical hazards, safe work practices, and emergency procedures;
e maintaining on site auditable documentation of
- Material Safety Data Sheets (MSDSs) for applicable materials used at the site (see Appendix
B);
- training for site workers and visitors;
- calibration/maintenance of field instruments such as photoionization detectors, flame
ionization detectors (FIDs), or combustible gas indicators;
- environmental and personal exposure monitoring results;
- notification of accidents/incidents;
- reports of any chemical overexposure or excessive levels;
- notification of employees of chemical exposure data; and
- medical surveillance; _
e confirming that all on-site personnel have received the training listed in the training requirements
~ section (Section 4) of this SSHP; and
e issuing respirators, as necessary, and ensuring that all respirator users have received medical
clearance. :

3.6 SUBCONTRACTOR FIELD MANAGERS

The Subcontractor Field Manager will oversee the field activities of the subcontractor employees. He/she
is responsible for enforcing the field requirements of this SSHP and has the following responsibilities:

e ensuring that subcontract personnel follow the requirements of the SSHP and any other applicable
safety and health requirements, _

e verifying that this SSHP adequately addresses the hazards and controls of the subcontracted work,

e ensuring the safe operation of subcontractor equipment,

e coordinating the on-site operations of subcontract personnel, and

e maintaining any required documentation specific to subcontract operations.

4, TRAINING

Personnel who participate in field activities associated with this project or who enter areas controlled by
STEP are subject to the training requirements presented in Table 4-1. Field activities mclude all tasks
specified in Section 2 of this plan as well as any unspecified tasks that take place within the work area.
Activities such as driving or walking on paved roads, paperwork or meetings inside routinely occupied
buildings, and paperwork or similar activities inside office trailers are not subject to these training
requirements. Casual visitors who access only the office or staging areas of the support zone are not
subject to these training requirements.

12
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Table 4-1 Training Requirements

40 Hour HAZWOPER N Y Y N
HAZWOPER Annual Refresher (8 hours) N Y Y N
HAZWOPER Supervisor (8 hours) N N Y N
Hazard Communication N Y Y N
Hearing Conservation N/Y Y Y N
Respiratory Protection N Y Y N
Pre-entry Briefing | Y Y Y Y
Safety Briefing Y Y Y N
PPE N Y Y N
First Aid/CPR 2 workers 2 workers N N

*Workers performing non-intrusive tasks under conditions that present no possibility of exposure to hazardous waste or chemicals.
This includes Surveyors and USACE personnel that enter the site after closure. If workers are exposed to noise levels above
85dBA, they must be enrolled in a HCP.

*Workers performing tasks inside the STEP-controlled areas under conditions that pose a potential risk of exposure to hazardous
waste or chemicals. This includes all STEP personnel and sub-contractors performing work as part of the project.

" *Truck drivers, vendors and similar personnel.

CPR = cardiopulmonary resuscitation
HAZWOPER = hazardous waste operations and emergency response
PPE = personal protective equipment
SSHO = site safety and health officer

The following sections present brief summaries of the training requirements. These summaries include a
course description and guidance on who should take each course.

41 OFF-SITE TRAINING

The 40-hour Hazardous Waste Operations and Emergency Response (HAZWOPER) course is required
for general site workers engaged in HTRW activities that expose or potentially expose them to hazardous
substances. Three days of relevant field experience is required in conjunction with this training,

The 24-hour HAZWOPER course is required for on-site workers who are not anticipated to be exposed to
hazardous chemicals at or above the permissible exposure limit (PEL). One day of relevant field
experience is required in conjunction with this training,

The 8-hour HAZWOPER refresher is required annually to maintain currency in both the above courses.

HAZWOPER Supervisor training is required for personnel who directly supervise hazardous waste site
workers. This is an 8-hour course that must be taken once. The 40-hour course is a prerequisite for this

training.
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Hazard Communication is required for all site workers. This training is designed to inform personnel of
the characteristics of chemicals with which they will be working, the hazards presented by those
chemicals, and methods of protection from exposure to the chemicals. This generalized training is
supplemented by training on site-specific chemicals.

Hearing Conservation is required on an annual basis for all employees enrolled in a hearing conservation
program, as mandated by 29 Code of Federal Regulations (CFR) 1910,95. This includes all employces
exposed to occupational noise in excess of 85 dBA as a time-weighted average.

Respiratory Protection is required for all workers who wear respirators. This training is met by taking the
40-hour HAZWOPER course.

4,2  SITE-SPECIFIC TRAINiNG

On-site persormel must receive site-specific training, Site workers will receive information on site
hazards, hazard controls, and emergency procedures. Visitors will receive information that is relevant to
the purpose of their visit. Signatures of those attending and the type of briefing must be entered into the
field logbook before site access will be granted. Site-specific training will include the following
information, as appropriate: .

names of health and safety personnel;

contents of the project SSHP;
hazards and symptoms of chemical exposure;
physical hazards on the site;

location and availability of the Hazard Communication Program;
site and task-specific PPE;

site-specific respirator training;

safe work practices; .

safe use of engineering controls and equipment;

» medical surveillance requirements;

e site control measures;

» reporting requirements for spills and emergencies;
‘o personnel decontamination procedures;

¢ contingency plans; and

s emergency equipment.

Safety briefings will be held daily before the commencement of work activities and whenever conditions
at the site change. These wiil be conducted by the Field Manager or SSHO and will be required for all
site workers. These briefings will address site-specific safety issues and will be used as an opportunity to
refresh workers on specific procedures and controls.

4.3 DOCUMENTATION

- Documentation of the required training will be maintained in the on-site project files. This documentation

will include copies of personnel training certificates or other verifications, copies of the first aid/CPR
certificates, and entries in the project logbook showing the topics covered and signatures of those
attending on-site training, Copies of required training documentation for those individuals expected to
perform fieldwork during this project are presented in Appendix C of this SSHP.
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5. PERSONAL PROTECTIVE EQUIPMENT

PPE requirements for this site are based on the site-specific physical and chemical hazards. In cases in
which multiple hazards exist, a combination of protective equipment will be selected so that adequate
protection is provided for each hazard. For task-specific equipment, see the hazard/risk analysis section
of this SSHP. In accordance with government requirements, two sets of PPE will be maintained on-site
by STEP for use by government officials during site visits.

5.1 PPE PROGRAM

STEP’s PPE Program is detailed in the STEP S&H Manual, Section 4.0 — Specific Safety and Health
Programs, “Personal Protective Equipment Program”, included in Appendix G, which meets the
requirements of 29 CFR 1910, Subpart I, and EM 385-1-1 Section 5. The level and type of PPE sclected
for particular tasks are based on the following:

potential for exposure;

route of exposure; :

measured or anticipated concentration of contaminant;
toxicity, reactivity, or other measure of adverse effect; and
physical hazards.

In situations where the type of chemical and/or concentration is not known, the appropriate protection is
selected based on the judgment of the STEP Safety and Health Manager until hazards can be evaluated
further.

The SSHO may raise or lower the level of PPE worn by workers, depending on the site-specific hazards
encountered in the field. Before the level of PPE is lowered, the Field Manager and the Safety and Health
Managet will be contacted and consulted. If site conditions indicate that the level of PPE is not sufficient
or work must be stopped, the SSHO will take appropriate action immediately and will contact the Site
Manager and/or the Safety and Health Manager afterward. Indications for a possible reassessment of PPE
selection may include the following:

commencement of an unplanned phase of work presenting unanticipated hazards;
working in unplanned temperature extremes;

evidence of contamination that is unexpected;

exceeding the action limits of chemical hazards; and

changing the scope of work so that the degree of contact with contaminants changes.

* & & &

5.2 TYPES OF EQUIPMENT

This section presents the types of protective clothing and equipment that may be used for this project.
Requirements for task-specific protective equipment are presented in the hazards analysis (Table 2-2 of
this SSHP). Levels of protection that will be used to protect workers against hazards anticipated at the
site are contained in the following list.
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Level D (Modified)

Coveralls/field clothes

Safety boots

Safety glasses with side shields

Hard hat

Ear plugs

Niirile or latex gloves when taking samples or handling contaminated soil
Leather or similar gloves when handling sharp or abrasive materials

[ 3

5.3 CLEANING AND STORAGE

If site tasks require the use of chemical protective clothing, re-usable articles will be properly
decontaminated prior to re-use. Disposable equipment will be discarded in sealed containers and handled
as contaminated waste. Unused chemical protective clothing will be stored in clean staging areas until
needed. : '

6. MEDICAL SURVEILLANCE

All employees performing on-site hazardous waste activities will be enrolled in a medical surveillance
program in accordance with 29 CFR 1910.120(f) and 1910.134. The purpose of the medical surveillance
program is to monitor and assess the workers” health and fitness. Employees are provided with
summaries of the medical examination results following each exam.

The frequency of employee medical exams shall occur as follows:

prior to assignment,

annually for every covered employee,

at termination of employment or reassignment; and

as soon as possible following notification by the employee that he/she has developed signs or
symptoms of exposure to a hazardous substance.

Copies of required medical clearances and current fit tests for those employees expected to perform
fieldwork during this project are presented in Appendix C of this SSHP.

7.  EXPOSURE MONITORING

Assessment of airborne chemical concentrations will be performed as appropriate to ensure that exposures
do not exceed acceptable levels. Action levels with appropriate actions have been established for this
type of monitoring. In addition, the SSHO may perform or require additional exposure monitoring as
conditions dictate. It is not anticipated that site workers will be exposed to contaminants above
established action levels, but direct reading instruments will be utilized for real-time menitoring. The
minimum monitoring requirements and action levels are presented in Table 7-1.
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Table 7-1 Requirements and Action Limits

VOCs Breathing zone Upon initial intrusion; at | 25 ppm Monitor for benzene; increase
least every 30 minutes monitoring to every 15 min,
afterward

50 ppm Evacuate immediate area until
levels below 10 ppm

Benzene Breathing zone When VOC levels 25 0.5 ppm Evacuate immediate area until
ppm : benzene below 0.5 ppm

Temperature General work Every 2 hours >70°F Implement administrative

area controls (Section 8.14)

ppm = parts per million
VOC = volatile organic compound

7.1 AIR MONITORING

Periodic air monitoring will be conducted throughout the excavation and well installation phases of this
project. The SSHO will utilize a Biosystems Porta FID flame ionization detector. This instrument is
capable of detecting most VOCs with an ionization potential of 15,4 eV or less, and therefore should be
capable of detecting the contaminants expected on site. The FID will be calibrated daily prior to use and
will be zeroed known fo be free of organic vapors. (Nofe: See Table 2-3 for ionization potentials.) Most
of the constituents of the fuels anticipated on site have relatively high PELs and relatively low vapor
pressures with the exception of benzene; however, benzene is typically a minor constituent (usually less
than 1 percent) of the total volatiles in the fuel and historically is detected at much lower concentrations
than other constituents such as toluene and ethylbenzene.

Direct readings will be taken in the breathing zone of workers during the initial excavation and
well-drilling phases of the project and periodically throughout all intrusive activities. If breathing zone
concentrations exceed 25 ppm sustained for 5 minutes, the SSHO shall sample the air for benzene using
colormetric detector tubes. If benzene concentrations meet or exceed 1 ppm, the immediate site shall be
evacuated until total VOC readings are below 10 ppm. If total VOC readings reach 25 ppm and benzene
concentrations are below 0.5 ppm, work shall continue but breathing zone monitoring shall be conducted
every 15 minuies until levels are below 10 ppm. If total VOC readings reach a level of 50 ppm, the
immediate site shall be evacuated until VOC levels return to below 10 ppm. If VOC and/or benzene
levels are persistently above the stated action levels, site work shall be temporarily halted and the SSHO
shall contact the STEP Safety and Health Manager for guidance.

7.2 NOISE MONITORING

STEP will conduct periodic noise monitoring during operation of heavy equipment such as drill rigs,
backhoes and generators. If noise levels within the established exclusion zone are 85 dBA or greater,
hearing protection will be required. Hearing protection with a noise reduction rating (NRR) sufficient to
reduce worker exposure below 85 dBA will be utilized. The minimum NRR for hearing protection used
on this project will be 32. Hearing protection with an NRR of 32 should be adequate for noise levels up
to 110 dBA. Ifnoise levels exceed 110 dBA, double hearing protection will be required.
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8. STANDARD OPERATING PROCEDURES

This section contains general safety rules that apply to all operations conducted by STEP and its
subcontractors. These requirements apply to all STEP projects in general; therefore, there may be some
portions that do not apply to this project specifically. The provisions of this plan are mandatory for all
on-site employees and visitors.

81 GENERAL SAFETY RULES

e Daily safety meetings/briefings will be conducted by the SSHO or Field Manager and all field
workers are required to attend.

¢ The SSHO, Field Manager, or other STEP management personnel are responsible for suspending
or stopping work in the event of:
- inadequate safety and health precautions on the part of any site personnel or
- potential significant environmental impact as a result of planned activities.

e Personnel will perform only those tasks that they believe they can do safely.
e Personnel will notify the SSHO of any medical conditions that require special consideration.
o Proper workplace housekeeping will be maintained at all times. '

e« Contact with potentially contaminated materials will be avoided, unless it is directly related to a
planned work task. : ’

e All injuries and/or accidents will be reported to the SSHO or Field Manager immediately.

e  All site workers will adhere to a buddy system whenever in the exclusion zone or when otherwise
engaged in field activities.

e Horseplay is strictly prohibited on the project site.

8.2 PERMITS

STEP will obtain or coordinate with the USACE project representative to obtain all necessary permits for
the safe execution of this project, At a minimum, these will include excavation permits prior to any
intrusive activities.

8.3 CONFINED SPACE ENTRY

Any entry into a confined space will be performed in accordance with 29 CFR 1910.146, EM 385-1-1,
and STRP S&H Manual, Section 4.0 — Specific Safety and Health Programs, “Confined Space Entry”,
included in Appendix G.

8.4 HOT WORK AND FIRE PROTECTION

Cutting may be required for removal of the skimmer. All hot work will be conducted in accordance with
EM 385-1-1, Sections 9 and 10.

»  Hot work (welding and cutting) will be conducted using a welder’s helmet or shaded goggles,
leather gloves, and a long sleeve shirt.

o A fire extinguisher rated no less than 10-ABC will be readily available in the vicinity of all hot
work. :
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e Sources of ignition will be kept at least 50 feet from flammable storage areas.
e Tlammable storage areas will be posted “No Smoking or Open Flames”.

e At least one fire extinguisher rated at least 20-B will be kept within 50 feet of all flammable
storage areas.

e  An approved flammable storage cabinet will be used to store 25 gallons or more of flammable
liquids indoors.

¢ All flammable liquids (other than decontamination solvents) will be kept in safety containers with
flame arresters.

8.5 ELECTRICAL SAFETY

All electrical work will be conducted in accordance with 29 CFR 1910, Subpart S and EM 385-1-1,
Section 11.

¢  All portable clectrical equipment will be double insulated or grounded and connected through a
ground fault eircuit interrupter (GFCI).

e Conductive materials will be kept clear of energized power lines.

e Access to areas where high voltage is present will be restricted to authorized personnel.

8.6 EXCAVATION SAFETY

All excavations will be conducted in accordance with 29 CFR 1926, Subpart P, and EM 385-1-1,
Section 25.

Prior to opening any excavation, the site will be verified free from underground utilities by contacting the
local utility company or appropriate installation personnel. If underground utilitics are present, they will
be located and protected from damage or movement. Other hazards, such as the potential for UXO,
building foundations, or unstable encumbrances, will also be controlled.

Personnel will maintain a distance of at least 3 feet from the edge of trenches deéper than 4 feet. Visual
examination of trenches will be done from the ends of the trench rather than the sides. All spoils will be
maintained at least 3 feet from the edge excavations.

If personnel must enter excavations greater than 4 feet deep, the requirements of 29 CFR 1926.651 will be
applied. This includes the daily inspection of the excavation by a competent person and the use of either
shoring or sloping. Shoring will be accomplished by utilizing an appropriate trench shield or box. If
sloping is used as a protective measure, the sides of the excavation will be sloped at a 34 degree angle

.{1.5:1). Entries into excavations greater than 4 feet deep will be treated as a confined space entry and will
require testing of the atmosphere for oxygen, flammable gases/vapors, and toxic gases/vapors.

' 8.7 MACHINE GUARDING

All equipment will be operated with all guards and safety devices provided by the manufacturer in place
and in compliance with 29 CFR 1910, Subpart O, and EM 385-1-1, Section 16B. If a guard or device
must be removed for servicing or repair, the equipment will be disabled to prevent movement or
unexpected energization.
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8.8 LoCROUT/TAGOUT

All non-routine service and maintenance of equipment will be conducted in accordance with 29 CFR
1910.147 and STEP S&H Manual, Section 4.0 — Specific Safety and Health Programs, “Electrical Safety”,
included in Appendix G.

8.9 FALL PROTECTION

Workers conducting activities subject to a fall of greater than 4 feet shall be protected by a standard rail or
the use of a fall protection device. A standard rail consists of a top rail (42 inches nominal from the
working surface), a mid-rail, and supporting posts a minimum of 8 feet apart. The rail shall be capable of
safety supporting a force of 200 pounds in any direction. Fall protection devices shall consist of a
full-body harness and a lanyard attached to an anchorage point capable of withstanding a shock force of
5400 pounds. :

8.10 HAZARD COMMUNICATION

Hazard communication will be governed by 29 CFR 1910.1200, EM 385-1-1, Section 8, and STEP S&H
Manual, Section 4.0 — Specific Safety and Health Programs, “Hazard Communication”, included in
Appendix G. As a minimum, the following actions will be taken:

e All hazardous material containers will be labeled. Labels will inchude:
- Contents of the container
- Designation of health, flammability, and reactivity hazards
- Name and address of the manufacturer

e  MSDSs for all hazardous materials that are present will be maintained on site.

e Site-specific training will include hazards posed by the materials, protective measures, and
emergency procedures.

8.11 ILLUMINATION

Most site field work will be conducted during daylight hours. Field work conducted during non-daylight
hours will be identified in the hazard assessment table. Artificial illumination will be utilized to ensure
* general work areas are illuminated to a level of at least 10 foot candles.

8.12 SANITATION

» Means for washing hands and faces will be provided at the work site.
s Potable drinking water will be provided in labeled, sanitary dispensers.
¢ An adequate number of toilet facilities will be provided based on the number of workers.
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)

8.13 DRILL RIG OPERATIONS

8.13.1

8.14

General Drilling Practices

Operating manuals will be present on site for each type of drill rig in use.

Drill rigs will have at least two functional kill switches. These switches will be inspected on a
daily basis to ensure proper operation,

Drill rigs will be equipped with a functional back-up alarm.

Drill rigs will be inspected weekly. by the driller and the inspection will be confirmed by the
SSHO.

Only the driller, the driller’s helper and critical personnel will be allowed near the moving parts
of the drili rig. '

Drill sites will be verified free of underground utilities.

Drilling crews and personnel who work near the drilling rig will be trained in the location and use
of kill switches.

Work areas and walkways will be maintained free from obstructions.

Hoisting Operations

The mast will not be raised unless the area is free of overhead obstructions and the proper
distance from power lines.

The mast will not be raised until the rig has been blocked, leveled, and chocked.

Rigging equipment for material handling will be checked prior to use on each shift and as often as
necessary. Defective rigging equipment will be removed from the site.

A hoisting line with a load imposed will not be permitted to be in direct contact with any derrick
member or stationary equipment, unless it has been specifically designed for that use.

Workers will stand clear of the well bore when any wire line device is being used.
Loads will not be lifted over workers.

Cat Line Operators

The cat head area will be kept free of obstructions and entanglements.

The operator will not use more wraps than necessary to pick up the load. More than one layer of
wrapping is not permitted.

Personnel will not stand near, step over, or go under a cable or cat line that is under tension,

TEMPERATURE EXTREMES

Hazards associated with temperature extremes will be controlled as required by EM 385-1-1 Section 6
and in accordance with Guidance from the American Council of Government Industrial Hygienists
(ACGIH) temperature stress guidelines as detailed in “Threshold Limit Values and Biological Exposure
Indices” (2003). It is the responsibility of the SSHO and crew members to ensure that temperature stress
controls are adequate for the conditions and tasks.
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8.14.1 Heat Stress

General controls for the prevention of heat stress include making fluids readily available, taking breaks in
cool or shaded areas, scheduling work for cooler portions of the day, and providing forced ventilation.
Specific requirements include those listed in Table 8-1.

¢ When ambient temperatures reach 70° ¥, workers will be encouraged to take unscheduled breaks

as needed, in a cooler area.

o If ambient temperatures are expected to exceed 70° F, site-specific training will include heat
stress recognition and control and first aid measures for heat-related illnesses.

¢ Ifambient temperatures exceed 70° F, cool water and electrolyte-replenishing fluids (such as
Gatorade) will be readily accessible, and workers will be encouraged to drink frequently.

e When ambient temperatures exceed 70° F, physiological monitoring (body temperature, pulse rate)

will be conducted as determined by the SSHO. Physiological monitoring will be performed
within 1 minute of stopping work. The action levels and appropriate actions are detailed in

Table &-1,

Table 8-1 Action Levels for Heat Stress Monitoring -

Monitoring results below action level:
- pulse rate <110 beats per minute
- temperature <99.6°

Return to work and continue observation.

Monitoring results exceeding action level:
- pulse rate =110 beats per minute
- body temperature =99.6°F

Rest in cooler area until monitoring results fall below
action levels.
Remeasure pulse and temperature after 5 minutes.

Monitoring results exceed action levels after 5 minutes
of rest:

- pulse rate =110 beats per minute

- body temperature =99.6°F

Implement additional heat stress control measures such
as shading the work area, adjusting the work hours,
providing personnel cooling devices, or modifying
PPE.

PPE = personal protective equipment -

§.14.2 Cold Stress

Critical measures in preventing cold stress are wearing adequate clothing and staying dry. The SSHO and
Field Manager will ensure the capability exists to move workers who become wet to a sheltered and warm
area. The following steps, which have been adapted from the ACGIH guidelines, will be implemented

when working in cold environments.

o If the ambient temperature falls below 40°F, site training will include prevention of cold
temperature injuries, cold injury symptoms, and cold injury first aid.

o . A heated break area will be provided if ambient temperatures fall below 32°F.

e Breaks will be taken in warm areas at a minimum of every 2 hours when ambient temperatures

are below 32°F,

o  Workers will be allowed to take unscheduled breaks in warm areas, if needed.

114-113 114002
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¢ If the equivalent chill temperature (ambient temperature plus wind factor) is less than -29°F,
outdoor work will be discontinued.

9. SITE CONTROL

The SSHO will be responsible for establishing the site control zones, as necessary, around STEP
controlled areas that present physical or chemical hazards. Implementation of control zones will
minimize the number of workers potentially exposed to hazards and will minimize the spread of possible
contamination from the site. The SSHO will monitor the implementation of the site control work rules
and will report any deviations from prescribed practice to the Field Manager or stop work as appropriate.

The exact location of control zones will vary depending on site conditions and work tasks; therefore, it is
not possible predetermine the exact size and location of control zones. STEP will attempt to exclude all
non-authorized personnel from exclusion and contamination reduction zones. If unauthorized personnel
enter and refuse to leave the STEP controlled control zones, work will be stopped and the USACE
Technical Manager will be notified.

9.1 EXCLUSION ZONE

The exclusion zone (EZ) is that area where the greatest potential for exposure to contamination exists.
Access to the EZ will be restricted to authorized STEP and subcontractor personnel. The perimeter of the
EZ will be demarked by barricade tape, rope, or similar marking. The entry and exit locations for the EZ
will be appropriately identified.

The standard rules below will apply to all entry into the EZ:

e The SSHO or Field Manager will approve and log entry into the EZ.

e All personnel entering the EZ will wear the prescribed level of protective clothing.
¢ All hand-to-mouth contact (food, drink, tobacco, etc.) is prohibited in the EZ.

e  All personnel in the EZ will follow the buddy system.

EZs will be established around all drill rigs, areas of heavy equipment use, and all activities where
chemical contamination is a potential hazard, At a minimum, the size of the EZ around a drill rig will be
at least the height of the mast, The EZ for all other operations will be at least 10 feet in diameter.

9.2 CONTAMINATION REDUCTION ZONE

The contamination reduction zone (CRZ) will be established, as necessary, between the exclusion zone
and the support zone. The entry and exit points will be visually defined at the perimeter of the zone.
Activities that may occur in the CRZ include décontamination of personnel and equipment, replenishment
of supplies, or staging of samples or materials. '

All personnel entering the CRZ will wear the prescribed level of protection and hand-to-mouth activities
will be prohibited. '
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93 SUPPORT ZONE
The support Zone is the clean and relatively safe area surrounding the exclusion zone and contamination
reduction zone. The support zone is limited to the areas of the site associated with the project and

generally does not include such areas as office trailers, roads, and buildings accessible to the public. The
primary functions of the support zone are:

o staging areas for clean equipment and supplies and

¢ location for support services.
9.4 SITE COMMUNICATIONS
Field personnel will be capable of contacting other field personnel and outside agencies. Communication
on site may be accomplished verbally, using hand signals, or by handheld radios. If the size of the site

dictates, portable air horns may be used to signal other site personnel. If telephone service is not readily
available, project personnel may be equipped with cellular phones.

10. HYGIENE AND DECONTAMINATION

Specific procedures will be used to control the spread of contamination from the exclusion zone and
ensure that workers are sufficiently free of contamination to preclude adverse health effects. These
procedures will include the doffing of PPE and personnel decontamination. The SSHO will ensure the
construction of decontamination stations, as necessary, and ensure that site personnel follow acceptable
decontamination processes. The following sections present the basic requirements for personnel. The
SSHO may modify these procedures if improvements are needed.

10.1 LEVEL D MODIFIED DECONTAMINATION

Step 1: Remove disposable glovés and boot covers (if needed)

Gloves and boot covers will be turned inside out and deposited in a designated container.
Step 2: Field Wash

Wash face and hands. This may be accomplished with soap and water or the use of disinfectant towels.

10.2 LEVEL C DECONTAMINATION

Step 1: Segregated Equipment Drop

Deposit equipment used in the exclusion zone on plastic sheets or in containers with plastic liners.
Step 2: Primary Wash

Wash/rinse gross contaminants from outer boots {or boot covers) and outer gloves. Contain
decontamination fluids in a receptacle that can be sealed, or transfer fluids into a sealable container.
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Step 3: Remove Outer Boots and Outer Gloves

Remove tape from boot (covers) and gloves then remove outer boots and gloves by turning them inside
out and placing them in a designated container.

Step 4: Remove Outer Garment

Remove disposable outer garment and place in a designated container. Garment should be turned inside
out during removal,

Step 5: Remove Respiratory Protection and Inner Gloves

Remove the respirator. Remove the cartridges and place them in a designated container and dispose
appropriately. Place the respirator in a plastic bag or container for further decontamination. Remove the
disposable inner gloves and place them in the designated container.

Step 6: Field Wash

Wash face and hands. This may be accomplished with soap and water or the use of disinfectant towels.

11. EMERGENCY PROCEDURES AND EQUIPMENT

The Field Manager will be in charge of all STEP personnel and subcontractors during emergency
situations. The Field Manager will be responsible for notifying all emergency contacts, including
emergency medical services, fire services, the STEP Project Manager, and the STEP Safety and Health
Manager. In the event of an emergency situation, all STEP and subcontractor personnel will participate in
a briefing to discuss the event, identify the causes, determine appropriate corrective actions, and evaluate
the response.

In the event of an accident or incident, the Field Manager or Project Manager will notify the USACE,
Savannah District, Project Manager immediately in accordance with EM 385-1-1.

All accidents will be investigated and reported within 24 hours as specified in EM 385-1-1. The accident
report will be completed and submiited to the USACE Occupational Safety and Health Officer at the
following address:

U.S. Army Corps of Engineers
Savannah District
CESAS-PM-H (Ana Vergara)
100 West Oglethorpe Ave.
Savannah, Georgia 31401-3604

All on-site personnel will be trained in the requirements of this section. The training will include
recognition of emergencies, reporting emergencies, and responding to emergencies.
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11.1 POTENTIAL EMERGENCIES
i1.1.1 Fires

Small quantities of flammable solvents, gasoline, or diesel fuel may be on site. In the event of a fire, the
local fire department will be notified immediately. If it is safe to do so, on-site personnel may attempt to
extinguish the fire with available fire extinguishers and isolate any adjacent flammable materials, If there
is any doubt of the ability of on-site personnel to safely extinguish the fire, all site personnel will evacuate
the area. The supervisor or SSHO will provide the fire department with the relevant information when
they arrive on-gite.

11.1.2 Chemical Spills

Potential spills include the release of fucls, solvents, lubricants or hydraulic fluids. In the event of a spill
or leak, the person making the discovery will immediately notify the SSHO or Field Manager. The Field
Manager will determine if the release poses an environmental or safety risk or if it will exceed the
capacity of on-site personnel to control and/or clean up. STEP on-site personnel are capable of
controlling up to 100 gallons of spilled material. The following STEP personnel are trained and certified
to wear respirators and perform emergency shutdown should a chemical release so dictate.

o  Burke Arthur
: s Jim Madaj ,
If the release exceeds the ability of on-site personnel fo adequately respond, the Field Manager will notify
the local fire department or hazardous material response team,

11.1.3 Medical Emergency

In the event of a medical emergency, the Field Manager will immediately notify local emergency medical
services. At least two first aid/CPR trained personnel will be on site at all times, and these personnel will

perform first aid pending release of the injured person to medical personnel. An injured person, who may
be contaminated, will be decontaminated to the extent feasible. Decontamination may be by-passed in the
event of life-threatening injuries or illnesses.

11.2 EMERGENCY TELEPHONE NUMBERS

Table 11-1 Emergency Contacts

HAAF Military Police 912-352-6133
Fire Department 911
Police ‘ 911
Emergency Medical Services 911
Hospital -~ Memorial Medical Center 912-356-8000
USACE — Savannah District 912-652-6060
STEP - Jim Madaj 865-481-7837
PSC — Mike Palmer 865-777-1401
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These telephone numbers will be posted on-site, Prior to initiating on-site work, the SSHO will post a
map showing the location of the hospital and directions to the hospital.

" 11.3 EMERGENCY ALERTING

Each work group will have a device capable of generating an audible alarm. These devices will be used
to signal project personnel in the event of an emergency.

11.4 EVACUATION

The SSHO or Field Manager will designate the evacuation routes and assembly arcas. All employees will
be familiar with these routes and assembly areas.

11.5 EMERGENCY EQUIPMENT

If the SSHO does not feel that on-site personnel can safely handle an emergency situation with the
available equipment, the crew will use alternative methods such as allowing a small fire to burn out or
evacuating the site. The following emergency equipment will be maintained on-site at all times.

e g first aid kit in an all-weather container; inspected weekly;

e acompressed air horn or vehicle horn;

* an emergency eyewash bottle;

¢ fire extinguishers;

«  abasic spill kit capable of handling or containing a small spill; and
¢ telephone and/or portable radios. ‘

11.6 LIGHTNING

Under weather conditions conducive for electrical storms in the area, a weather band radio will be
monitored continually. If storms are reported within five miles of the project site, all work will be
suspended and all site workers will exit the site and seek shelter in the company trucks until the threat of
lightning has passed.

12. LOGS, REPORTS, AND RECORDKEEPING

A system of logs and reports will be used to document activities related to site safety and health. The
SSHO will generate a brief weekly summary of safety and health issues and resolutions. The report will
include all injuries, accidents, near-misses, and interpretations of the SSHP.

In addition to the weekly reports, the following documents will be generated and submitted to the USACE,
Savannah District Project Manager.
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o Certification records including copies of the safety and health training, medical clearances, and
respirator fit test records for on-site personnel. These records are included in Appendix C of the
SSHP and will be kept on-site.

¢ On-site training logs that will include the signatures of the trainer and all atiendees. They will
also include documentation of pre-entry briefings, safety meetings, and visitor training.

¢ Safety inspection logs that will include the dates of the inspection, the identity of the person
conducting the nspection, the areas inspected, findings, and corrective actions.

* Sign-in log for all employees and VlSltOl‘S It will contain the names of persons who perform
on-site work or visit the site.

¢ Environmental and personal exposure monitoring/sampling results will be maintained in a log
that will contain the monitoring data, location and time, types of work being done, calibration
records, and identity of person conducting the monitoring,
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Chemical Hazards. _

STEP (Solutions To Environmental Problems, Inc.), August 2001, Solutions To Environmental Problems
(STEP), Safety and Health Manual, '

USACE (U.S. Army Corps of Engineers), September 1999. Safety and Health Requirements Manual
(EM-385-1-1). '

USACE, September 2000. Safety and Occupational Health Documen.t Requirements for Hazardous,
Toxic, and Radioactive Waste (HTRW) Activities (ER 385-1-92).
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APPENDIX A

REPORTING FORMS



STEP, Inc.
Tool Box Safety Meetings

Documentation Form
Date: - Supervisor/Crew Leader:
Topic: Job Location:

Accident Investigation Review:

Job Hazards Review;

Qld Business:

New Business;

Print Employee Name

Employee Compémy




WEEKLY JOB SITE CHECKLIST
JOB/TASK #:

PROJECT NAME:
| PROJECT SUPERINTENDENT:

1.0 i’roject Administration: 1926, Subpart C

1.1 OSHA and other required posters/signs posted?

1.2 Do all employees meet the required training level?

2.0 Housekeeping: 1926, Subpart C

'|2.1 General orderliness of the site acceptable?

2.2 Passageways and walkways clear?

2.3 Containers with lids provided for trash? )

3.0 Medical Services and First Aid: 1926, Subpart D

3.1 One employee on-site with current CPR/First Aid?

3.2 First Aid kit provided and properly maintained?

3.3 Emergency communication and numbers available?

R

4.0 Sanitation: 1926, Subpart D

4.1 Are the toilet facilities adequate and clean?

4.2 Adequate supply of drinking water provided? -

5.0 Hazard Communication Program: 1926, Subpart D

5.1 Is a hazardous material inventory availabje?

5.2 Are MSDSs available for all hazardous materials on site?

5.3 Are all chemical containers properly labeled?

3.4 Have all employees been trained?

6.0 Personal Protective Equipment, 1926, Subpart E

_{6.1 Are approved hard hats wor by all personnel?

6.2 Are eye and face protection provided and use enforced?

6.3 Is hearing protection provided and use enforced?

6.4 Are full body harnesses and shock absorbing lanyards
provided when required?

6.5 Is all equipment inspected regularly and maintained in a
safe and sanitary condition?




7.0 Fire Protection and Prevention: 1926, Subpart F

’17.1 Is the necessary fire fighting equipment provided?

7.2 Access to hydrants and extinguishers kept open?

7.3 "No smoking” areas posted and enforced?

7.4 Are all combustible or flammable materials stored,
dispensed, and used properly?

3.0 Signs and Signais: 1926, Subpart G

8.1 Are warning signs properly posted and visible?

8.2 Is the construction area properly posted?

9.0 Handling and Storage of Materials, Subpart H

9.1 Is all material stacked, racked, blocked, or otherwise -

secured to prevent falling or collapse?

9.2 Are cormrect lifting methods used?

9.3 Is all rigging equipment properly used and inspected?

10.0 Flammable gasses and liguids: 1926, Subpart H

10.1 All containers and storage areas properly posted?

10.2 Proper storage practices in place?

10.3 Proper protection from fire hazards?

111.0 Tools - Hand and Power: 1926, Subpart I

11.1 Proper tools being used for the job?

112 Proper inspection and maintenance of tools?

11.3 Tools and cords in good condition? Free of defects?

11.4 All mechanical safeguards in place?

11.5 Ground Fault Circuit Interrupters being utilized?

12.0 Welding and Cutting: 1926, Subpart J

" {12.1 Power cables and hoses protected and in good repair?

12.2 Welding screens or shields being utilized?

12,3 Gas cylinders properly stored and used?

1{13.0 Electrical, 1926, Subpart K

13.1 Adequate wiring, well insulated, no frayed cords?

13.2 Are extension cords {three wire type) designed for hard
or extra hard usage?




14.0 Scaffolding: 1926, Subpart L

—

14.1 Erection by competent person?

14.2 Are footings on a substantial base?

14.3 Is scaffold tied to a structure or cutriggers in place as
- [required?

14.4 Are guardrails, midrails, or toeboards provided?

15.0 Floor and Wall Openings: 1926, Subpart M

15.1 Are all wall openings guarded?

15.2 Are open sided platforms 41t. above the floor guarded?

16.0 Cranes and Derricks: 1926, Subpart N

16.1 Are rated load capacities, operating speeds, special
instructions and hand signals posted on equipment?

+ 116.2 Are inspection and maintenance logs kept?

17.0 Motor Vehicles and Heavy Equipment: 1926,
Subpart O :

17.1 Lights, brakes, waming devices operative?

17.2 Rollover Protection (ROPs) provided as required?

17.3 Is all glass in good condition, back up signals operative
seat belts and fire extinguishers provided?

.~ |18.0 Excavations - Shoring and Trenching: 1926,
. {Subpart P

18.1 Adequate access/egress provided every 25 feet?

18.2 [s the excavation barricaded 6 feet from the edge?

18.3 Are adequate control measures in place (i.e. shoring,
sloping)?

19.0 Ladders: 1926, Subpart X

19.1 Are ladders regularly inspected?

19.2 Are ladders properly secured to prevent falling?

19.3 Do the side rails extend 36 in. above top of landing?

Environmental Protection

20.1 Sediment controls in place (silt fence, haybales)?

20.2 Equipment and vehicles free from fluid leaks?

20.3 Spill kit on-site available for use?

—







|STEP

Q@QF B UOW >

SOLUTIONS TO ENVIRONMENTAL PROBLEMS, INC.
DRILL RIG CHECKLIST

Site Name:

Equipment Type (Model and Manufacturer):

Serial Number: Owner of Rig:
Inspection Performed by: N
(Drill_er’s Signature) (Date)
Checklist Reviewed and Emergency
Shutdown Observed by:
: (Signature) _ (Date)
1.0 GENERAIL

1.1 Check all.safety devices that are part of drill rig and can be verified (* see note). Are all

devices intact and operating as designed? - Yes 1 No []

~ Emergency Interrupt System

Kill Switch 1 |  Yes [ No [ NA]

Kill Switch 2 - Yes [ No [ N/AL]

Kill Switch 3 ' | Yes [] No [ Al

Kill Switch 4 Yes [ No [ wNald

Kill Switch 5 Yes [] No - N/AL]

Other , Yes [ ] No [] N/A[]

Other |  ves[J - No [] N/AL] )
H. Other . : Yes [ ] No [] N/AL]

* Note: All safety devices not otherwise listed in this checklist should be identified for each drill
rig at the beginning of each project and subsequently checked at each inspection. Testing of all
safety devices must be observed by health and safety personnel. List only safety devices that can

. be checked without disassembly or without rendering the device ineffective. This checklist does

not cover United States Department of Transportation requirements.

1.2 Is the proper type and capacity of fire extinguisher(s) present
properly charged, and inspected? Yes [] No (] NAL]



1.3

14
1.5

1.6

Is rig properly grounded? Yes [ ]

Are rig and mast a safe distance ,
from electrical lines? Yes [}

Can mast be raised without encountering
overhead obstruction? Yes [ ]

Have spill prevention materials been

- placed under rig (i.e. plastic sheeting)?  Yes [_J

1.7

1.8

1.9

- 1.10

LI

1.13

- 1.14

2.0

1s a spill kit present? Yes { ]

Is the safe operating zone/exclusion zone
posted (minimum radius at least equal
to-height of raised drill mast)? Yes [}

Do all modifications made to the drill rig

permit it to operate in a safe manner and

allow the drill to operate within the
manufacturer’s specifications? ~ Yes [}

‘Are moving parts (excluding cathead)

properly guarded? Yes {1

Are all exhaust pipes, which could come
into contact with personnel during normal
operations properly guarded? ~ Yes [

Are tank(s) and lines free of leakage? Yes [}

Have all normal or manufacturer-recommended
maintenance activities been performed

at the appropriate frequency? Yes [] -

Are walking and standing surfaces, steps,
rungs, etc. free of substances (excess grease,
oil, or mud) that could create a hazard?  Yes [}

CONTROL MECHANISMS

Are all control mechanisms and gauges on
the drill rig functional and free of grease, oil
and ice (checked while running)? Yes [

Ne [
.No ]

No []

No []

~ No [

No (]

No []

NOD'-

No [ ]
No []

No [

No []

N/AL]

N/A[]

NA[]

N/A[]

N/A[]

N/A[]

N/AL]

N/A[]

N/AL]

S NI

N/al]

N/A]

N/A[]



3.0 HYDRAULICS AND PNEUMATICS

Note: The mast should be lowered during the completion of this section to allow inspection of
portions of the lifting mechanisms normally out of reach during operation.

3.1 Do all hydraulic reservoirs have proper ' '
fluid levels? Yes [ ] No [ N/Al]

3.2 Are hydraulic and/or pneumatic systems in
good condition and functioning correctly
(checked while running)? Yes [ ] No [ N/A[]

4.0 LIFTING MECHANISMS

Note: The mast should be lowered during the completion of this section fo allow inspection of
portions of the lifting mechanisms normally out of reach during operation.

4,1 Have all wires, ropes, cables, and lines that are
kinked, worn, corroded, cracked, bent, crushed,
frayed, stretched, birdcaged, or otherwise
damaged been replaced and the defective _
equipment removed from the site? Yes [ No [] NAl[]

4.2 . Have all wires, ropes, cables, and lines been
wrapped around winch drums without _ ‘
excessive pinching or binding? - Yes [ ] No ] N/AL]

43 Are all pulleys undamaged & functional? Yes [] No [] N/A[]

4.4 Are all clips, clamps, clevises, hooks or
other hardware used to rig wires, ropes,
cables, or lines undamaged and attached

properly? Yes [] No ] N/AL]
4.5 Do all eyes formed in wires, ropes, cables,
or lines attached to the rig use a thimble to :
retail the shape of the eye? Yes [ ] No [] N/AL]
4.6 Do all hooks have functioning safety :
gates/latches? Yes [] - No [] N/A[]
50 NONCONFORMING ITEMS

5.1  When did the last operation checklist inspection take place for this drill rig at this site?
Date:




5.2 Have any nonconforming items been carried over from the last mspectmn'? List any items
and dates of original nonconformance

A,
Date:

Date:

Date:

D.
Date:

Any nonconforming items must be documented in the following remarks section and reported to
the field operations manager for the project prior to operating the drill rig. Reference all remarks
) to the item numbers noted above. :

 Remarks;




STEP

SOLUTIONS TO ENVIRONMENTAL PROBLEMS, INC.
DAILY EQUIPMENT CHECKLIST

OO000000 000000000 000000

Operator:
Equipment Type:
Operational
' Yes No
1) THIES 1 iiciiiresiititnis st s he e s e sneser e sras et ba s aRabaas shsnasesre s sre s sasmbassssenesesesassetesnsens L]
2) Ol et esien et e e b e e R E v 8244 e e n e e een e neen e e ]
3) FUEL SYSIEM oovevreerescerresiiesersisiecesesss st sssssssssssssenasessesssesasrsesesssssssessenneens ereenrnesresneaes {]
4) Hydraulic Fluid........cooviviinininiiiicireeeceenns errevess i s e R b et be s se s e et R o |l
5) Hydraulic System (Pump, HOSES, FItHIEZS)....c.coreoimmirrioreeseeeerseseseeseesesesesessssssssssesssesesnas L]
6) Brakes — Including Parking BraKe..........ccurnasieserinssssssssssssesssssssosesmesesssessesssssessees L]
~ 7) Windshield: :
) IO CTACKS ittt s se e b 1 e e st eeeee e esensseanas ]
b) Clean (Clear Visibility)....ccocoeeeeecncrierivn o errer et e e st s e s beranranearenns |
- ) WIpErs OPETAtioNal vu.euevieecuemresemsiosesressiesisseenseosseesesenesessessesesenns ISR I
8) Steering SYSteM.uviiviiireieireriereereerereesnsressesssesens e e e s st e b et b e ]
9) Seat Bells ..ot e is s e rnyes !

" 10) CONUTOIS 1ovvvureerrrsmesrnressiaersesesssserssssssssssssssesionssssssesmmessanees ettt b e s et et ]
11) Fire Bxtinguisher (Current Inspection — Monthly) ........... ettt s teeae s e s e s ersesrenas O
12) HOTT oueiseccrreeeceesiesnenn e eatesaeae s seesaaereesmesasrressesbess s base sesestensen smsmnsseneassarssesnesserssssssensesess 1l

. 13) Back-up Alarm FURCHOBIIE ..cvcveereeeerceeeseetnssiiasaeesssevessassessssesass sassssssassssssasoseresessesssens Al
. 14) Lights ' o
8) HEAA LIZBES 1vvtovnereesveveeeasesssessseessseessssseesessssessesseensesessesaseeseessssessessssssesessssssommsessssss J
D) Tl LIZHIS cecrrerreuecercrencerasimessesmansassssssssssssssssssesssessassssssssessssassesessossssesssnsorsssssseesssssees ]
c) Brake Signal .....ccoeviveeerurieresenieeesiceenes s et e b e a e ne s s ereree i
) TUIN SIZNAIS e vvvrrer e crvecs s ces s sess st stesses s s seans e s enese s eseeerenseseres ]
15) FOTKS cuutivnrermi et et r s n s s s san b bk sba s s st s bbb n e nas ]
16) M5t COMPOTIEILS c.vuvvruersneseerersassssisssssesssssssesssssiesssrssesseossosesbsesaessosssmssesssesesesssessssasees L]
17) Rated Load Capacity POSIEA.......c.ieecenreveemsiemmssersinssssssssssssssssesssssssessossssessessesssenes ]
Comments

Inspected By (Signature): | Date:




UNITED STATES ARMY CORPS OF ENGINEERS

F=E )

GENERAL INFORMATIO

(For REPORT NOC, EROC REQUIREMENT
Safety : ? ACCIDENT INVESTIGATION REPORT CONTROL SYMBOL:
Staif only) (For Use of this Form See Help Menu and USAGE_Suppl to AR 385-40) CEEC-S-B(R2}
1. AGCIDENT CLASSIFICATION
PERSONNEL CLASSIFICATION INJURY/ILLNESS/FATAL PROPERTY DAMAGE MOTOR VEHICLE [NVOLVED DIVING

G "VMENT _ '

- MILIAN [] miLItaRy O [T s ven [ omser O 0
[] coNTRACTOR O O im%wan [] OTHER: O 0
[Jrustic [ sataL [ J oTHER ]

Z. PERSONAL DATA

a. Name {Last, First, Mi) b. AGE To. sEX d. 80CIAL SECURITY NUMBER e, GRADE

_ [ mate  [] reEmaLe

f. JOB SERIES/TITLE g. DUTY STATUS AT TIME OF ACCIDENT MEtOR ACEIDEN T e e R

VIRESERVERS. = R
[ onpuvy (1 Tov FOREIGNINATION AL St PR E TS
T;U%%%-ﬁaj“_?f e
[] oFF puTY : A

{7] oTHER (speciry)

[ oTher tspecirys

3.
a. DATE OF ACCIDENT b, TIME OF ACCIDENT | ¢, EXACT LOCATION OF ACCIDENT d. CONTRACTOR'S NAME

{menth/day/year) {Military time)

' {1} PRIME:
hrs
e. CONTRACT NUMBER t. TYPE OF CONTRACT g ié%ﬁ??USITOX!C WASTE
{1 consTRUCTION [7] service
I D SUPERFUND D DERP 12} SUBCONTRACTOR:
MILITARY
L1 eviL works ] O aE ] orepce C1RP [ OTHER (specity!

4

CONSTAUGTION ACTIVITIES ONLY (Fill in line and cerresponding code number in box from list - see help menu)

a. CONSTRUCTION ACTIVITY

N

{CODE)

—

b. TYPE OF CONSTRUCTION FQUIPMENT

ICODE)

et

L | —
N / INJURY/ILLNESS INFORMATION finclude name _on line and coriesponding code number in box for items e, 7 & G - sea_help menu}
" JERITY OF ILLNESS/INJURY . B, ESTIMATED C. ESTIMATED D. ESTIMATED DAYS
' 4 {CODE} DAYS LOST DAYS HOSPIT- RESTRICTED DUTY
. ALIZED

—

e. BODY PART AFFECTED

(CODE)

|

g. TYPE AND SOURCE OF INJURY/ILLNESS

|

PRIMARY
: {CODE) {CODE}
SECONDARY I# | TYPE #

CODE

f. NATURE OF ILLNESS / INJURY {CODE} : ! !

\ SOURCE #

6. PUBLIC FATALITY (Fill in line and correspondence code number in box - see help menu)
a. ACTIVITY AT TIME OF ACCIDENT LCODE b, PERSONAL FLOATATION DEVICE USED?
i
{] ves O no ] wa
7. MOTOR VEHICLE ACCIDENT
a. TYPE OF VEHICLE b. TYPE OF COLLISION ¢, SEAT BELTS USED | NOT USED | NOT AVAILABLE

[ Pickupivan

[T1] auTomoBILE

[] SIDE SWIPE [} HEAD ON [[] REAR END

{1) FRONT SEAT

[T Truek [T] OTHER fSpeciryy |LJ BROADSIDE [ roLcovea [ Backing
[ oTHER (spscity) {2) REAR SEAT
5. PROPERTV/MATERIAL INVOLVED

a. NAME OF ITEM

B. OWNERSHIP

C. $ AMOUNT OF DAMAGE

in

2}

{3)

8.

VESSEL/FLOATING PLANT ACCIDENT (Filf in line apd cortespondence code_number in box from list - see help meau)

a. TYPE OF VESSEUFLOATING PLANT
!

{CODE)

|

i

b, TYPE OF COLLISION/MISHAP

{CODE}

]

[T

ACCIDENT DESCRIPTION {Use additional paper, if necessary)

See attached page.

ENG FORM 3394, MAR 99

Version 2

EQITIGN COF SEP 88 IS OBSOLETE.

Page t of 4 pages {Proponant: CESO }



11,

CAUSAL FACTORI(S) {Read Instruction Before Completing}

a, ({Explain YES enswers in item 13} ) YES NO | & [CONTINUED) . YES NO

“SIGN: Was design of facility, workplace or D
equipment s Tactor?

SPECTION/MAINTENANCE: Were inspection & mainten- D
ance procedures a factor?

PERSON'S PHYSICAL CONDITION: In your opinion, was the D
physical condition of the person a factor?

OPERATING PROCEDURES: Were operating procedures ' D PERSONAL PROTECTIVE EQUIPMENT: Did the improper selection,
a factor? use of maintenance of personal protective equipment
TICES: W b f‘ Ihealth cantribute 1o the accident?
JOB PRAC : Were any job safety/health practices .
not followed when theyajccideni occurred? D DRUGS/ALCOHOL: In your opinion, was diugs or aleohol a factor 1o

HUMAN FACTORS: Did any human factors such as, size or
strength of person, etc., contribute to accident? D

CHEMICAL AND PHYSICAL AGENT FACTORS: Did exposure to
chemical agents, such as dust, fumes, mists, vapors or
physical agents, such as, noise, radiation, efc,, contribute
to accident?

OFFICE FACTORS: Did office setting such as, lifting office
iurniture, oarrying, stooping, etc., contribute to the accident?

SUPPORT FACTORS: Were inappropriate 1ools/resources
pravided to properly perform the activity/task?

sinialalin
0000 O

the accident

k. WAS A WRITTEN JOB/ACTIVITY HAZARD ANALYSIS COMPLETED
FOR TASK BEING PERFOAMED AT TIME OF ACCIDENT?

noooooo

ENVIRONMENTAL FACTCORS: Eid haqé. co;d. dust, sun, I:l
glare, etc., contribute to the sccident? D YES {IF
yes, attach a copy.} D NO
12. TRAINING
a. WAS PERSON TRAINED TO PERFORM ACTIVITY/TASK? b, TYPE OF TRAINING. c. DATE OF MOST RECENT FORMAL TRAINING,
(] ves [J wo [ ctassroom  [[] onos - _ iMonth] (Day} {Year

13, FULLY EXPLAIN WHAT ALLOWED OR CAUSED THE ACCIDENT; INCLUDE DIRECT AND INDIRECT CAUSES [See /mstruction Tor defimition of oirect and
indirect causes.) {Use additional paper, if necessary)

a. DIRECT CAUSE

See attached page.

b. INDIRECT CAUSE(S)

See attached page.

14.

ACTION{S) TAKEN, ANTICIPATED OR RECOMMENDED TO ELIMINATE CAUSE(S).

DESCRIBE FULLY:

R

See attached page.

DATES FOR ACTIONS IDENTIFIED IN BLOCK 14.

a. BEGINNING {Month/Bay/Year) ) ' b. ANTICIPATED COMPLETION {Month/Day/Year)

e. SIGNATURE AND TITLE OF SUPERVISOR COMPLETING REPCRT d. DATE (Me/Da/Yr) e. ORGANIZATION IDENTIFIER (Div, Br, Sect} | . OFFICE SYMBOL
CORPS ] :
CONTRACTOR

16. MANAGEMENT REVIEW (7st)

a. D CONCUR

b.[:] NON CONCUR ¢, COMMENTS

SIGNATURE

TITLE _ DATE

17.

MANAGEMENT REVIEW (2nd - Chief Operations, Canstruction, Engineering, ete,}

a. D CONCUR

b. [___| NON CONCUR ¢, COMMENTS

SIGNATURE

TITLE DATE \

18,

SAFETY AND OCCUPATIONAL HEALTH OFFICE REVIEW

a.  [_]concur

b. [ ] NON CONCUR <. ADDITIONAL ACTIONS/COMMENTS

SIGNATURE TITLE - DATE
Cha COMMAND APPROVAL
ENTS

COMMANDER SIGNATURE DATE

Page 2 of 4 pages
“U.5. GOVEANMENT PRINTING OFFICE: 1893.0-791-7567




10.

ACCIDENT DESCRIPTION {Continuation)

—

. .

DIRECT CAUSE (éonﬁnuatian}

Pags 3 of 4 pages




13b. ‘ INDIRECT CAUSES (Continuation)

4, ACTION{S} TAKEN, ANTICIPATED, OR RECOMMENDED TO ELIMINATE CAUSE(S) (Continuation)

Page 4 of 4 pages




APPENDIX B

MATERIAL SAFETY DATA SHEETS |



NFPA RATING

PLamea AQRITY

MATERIAL SAFETY DATA SH EET

Prepared to U.S. OSHA, CMA, ANSI and Canadian WHMIS Standards

"PART |  Whatis the material and what do | need to know in an emergency?

1. PRODUCT IDENTIFICATION

CHEMICAL NAME: CLASS: BENZENE - CeHs
| Document Number: 1062

PRODUCT USE: For general analytical/synthetnc chemical uses.
SUPPLIER/MANUFACTURER'S NAME:! © AIRGAS INC. :
ADDRESS: ‘ -259 Radnor-Chester Road

: -Suite 100

: , : . Radnor, PA 19087-5240
BUSINESS PHONE: 1-610-687-5253 .
EMERGENCY PHONE: . ) CHEMTREC: 1-800-424-9300 : B
. " | : intemational: 202-483-7616

DATE OF PREPARATION: o May 14, 1997
SECOND REVISION: January 16, 1998

)

2. COMPOSITION and INFORMATION ON INGREDIENTS

CHEMICAL NAME | CAS# | mole% - EXPOSURE LIMITS IN AIR
ACGH - - OSHA _ o
B Y STEL | PEL | STEL | IOWH | OTHER
_ ppm - ppm .ppm pem | ppm -
BENZENE . . [ Ti432 | £990.9% 05, 25 | 1 | s 500 | NIOSHREL: 0.1ppm ~
' - 1 - - : : TWA: 1 ppm STEL
Al At .
. (Conﬁrrned . ({Confirned ’
Human Human
Carcinogen) Carcinogen) . OSHA: 1 ppm TWA,
o . ) - : ' S ppm STEL
OSHA Action Level: 0.5
ppm ;
EPA-A; 1ARC-1; MAK-AT;
NIOSH-X; NTP-1; OSHA-
L
NE = Not Established : C = Ceiling Limit See Section 16 for Definitions of Terms Used

NOTE: Al WHMIS required information is included, Itis iowted in approgriate seclions basad on the ANSI 2400.1-1993 format

BENZENE CgHs MSDS ({Document # 1062)
PAGE1OF 11



3. HAZARD IDENTIFICATION

EMERGENCY OVERVIEW: Benzene is a colorless, flammabie, toxic liquid with a characteristic aromatic odar.
Benzene is a confimned human carcinogen and a possible human mutagen.  Inhalation of vapors of Benzene can
cause serious, permanent damage to the blood system. Skin and eye contact can be imitating. This liquid is very
flammable; vapors are heavier than air and may travel long distances to source of ignition and flashback. If invalved in
a fire Benzene will decompase o produce toxic gases (e.g., carbon monoxide, carbon dioxide, imitating aldehydes and
ketones). Persons resporiding o fires or emergencies involving Benzene must have adequate fire protection and
wear personal protective equipment to protect against the significant health hazards posed by Benzene.

SYMPTOMS OF QVEREXPOSURE BY ROUTE OF EXPOSURE: - ;
Benzene is a serious poison by all routes of exposure. The symptoms HAZARDOUS MATERIAL INFORMATION
of each route of exposure are described below. SYSTEM

INHALATION: The immediate symptoms of inhalation of vapars of HEALTH
" Benzene are due to the initial excitation, followed by depression of the
central nervous sysiem, Central nervous system symplorns include
drowsiness, headache, nausea, incoordination and unconsciousness,
that can lead to death in severe cases. Other symptoms of acute
overexposure to vapors of Benzene can include transient euphoria, | [FL AMMABILITY £ | 3
ataxia (incoordination of voluntary muscular movements), verligo,
tinnitus, substernal pain, cough, hoarseness and general initation of the
nose, throat and respiratory tract, confusion, stupefaction and coma. I | :
cases of severe gverexposure (as may cccur in a confined space, or REACTIVITY Ao | o
other peorly ventiated areas, or if large volurnes are used or released), |.

tremors, convulsions and death, due o respiratory paralysis or
circulatory collapse can occur within minutes to several hours following
exposure, Reversible liver and kidney effects have been reported after
exposure to Benzene. The effects associated with various levels of

PROTECTIVE EQUDBMENT |X

Benzene vapors are as foliows: . J— S s scor
* CONCENTRATION - SYMPTOM OF EXPOSURE .
Brief (10 minute) up to 25 ppm:  No symptoms. ' % " See e
50-150 ppmu _ Exhilaration, headache, tiredness, Section 8 | Section 8
nose and throat irritation.
20,000 {for 5-10 min): Collapse and death : For routine industrial applicatons

One of the most significant health effects associated with Benzene Is See Section 18 for Definition of Ratings
- the potential for bicod systern disorders which develop after icng-term ) ) -

exposures to relatively low vapor concentrations. There are reports that exposure to low levels (10 ppm) over an -
extended time period {24 weeks) of Benzene vapors can damage the bone marrow and blood systems. This damage -
can result in the development of serious health disorders (including anemia and leukemia). Adverse effects on the
immune system have also been reported. Refer to “Other Health Effects” in this section for further information.

CONTACT WITH SKIN or EYES: Contact with the skin can cause imitation and redness. Repeated or prolonged
contact can also cause dermatitis, resulting in dry, itchy, cracked skin as Benzene is a defatting agent, removing oils from.
the skin. Contact ‘with the vapors of Benzene and the eyes will be imitating. Direct contact of the liquid with the eyes can
cause iritation, pain; prolonged contact may result in tissue damage.

SKIN ASSORPTION: Benzene poisoning through skin contact has been reported, although skin absorption is ﬁot
considered as significant a route of exposure as via inhalation or Ingestion. Symptoms of absorption may be similar to
those described in “Ingestion”.

INGESTION: Ingestion of Benzene will cause a buming sensation in the mouth and stomach, nausea, vomiting, excess

salivation and vomiting of blood. Benzene Is readily absorbed into the body following ingestion exposures, prdducing :
symptoms of central nervous system deprassion and other symploms similar to those described in “Inhalation™. If

ingested, Benzene presents a potential aspiration hazard, Aspiration of even small amounts of Benzene into the lungs

can result in immediate pulmonary ederma (a potentially fatal accurnulatlon of fluid in the lungs), chernlcal ‘pneurnonitis

and hemorrhage of puimonary tissue,

CINJECTION: Injection is not annc:pated to be a signifi cant route of overexposure for Benzene, If Benzene is “injected”
{as may occur through punctures by contaminated, sharp objects), symptoms described in “Inhalation” can occur.

BENZENE CgHs MSDS (Document # 1062)
PAGE 2 OF 11



3. HAZARD IDENTIFICATION (Continued)

OTHER HEALTH EFFECTS: The chief target organ affected by serious Benzene exposure is the blocod and bone
marrow system. Chronic Benzene exposure eventually leads lo pancytopenia {abnormmal decrease of all three formed

clements of the blood, hemogiobin, disease-fighting leukocytes and blood-clotting thrombocytes), followed by

thrombocytopenia (problems with the blood-clotting properties of the blood) and anemia. These syndromes can lead to..
sudden, overwnelming infections. After exposure to Benzene, bieeding from the nose, gums, or mucous membranes

and development of small bruises can occur. Benzene is a confimmed human carcinogen and can produce forms of

leukemia. Direct contact with the liquid with muccus membranes will result in the developrnent of hemorrhagic lesions.

HEALTH EFFECTS OR RISKS FROM EXPOSURE: An Explanation in Lay Terms. QOverexposure t0 may cause the-
health effects described on the foliowing page. :

ACUTE: Acute inhalation overexposure to Benzene will iniially act as a narcotic, possibly leading to coma In extreme
cases. Following exposure to high concentrations, victims may be unconscious, and if exposure continues, death can .
faliow from respiratory failure and circulatory collapse. Contact with the skin can cause irmtation and dermatitis. Contact .
with the eyes is imitating, causing buming and watering of the eyes. Ingestion of Benzene will cause gastric distress, '
heromhage and possible severe depression of the central nervous system. Aspiration of Benzene into the lungs,
following ingestion, can result in severe damage to the lungs; death may result,

CHRONIC: Chronic exposure to Benzene causes serious damage to the health by all routes of expesure. Chronic oral
and inhalation exposure causes severe effects on the blood systemn, including damage to the bone mamow, leading to a
decrease in production or changes io the cells of hemoglobin, hematocrt, red and white blood cells. Effects can oceur
with an exposure level as low as 10 ppm for 24 weeks. Benzene zlso causes hamful changes to the immune system,
decreasing the production of mature B- and T- white biood cells. Benzene is a confirmed human carcinogén, which can
produce Hodgkin's Disease, leukemia and lymphomas by inhalation. Human mutation data are reported for Benzene.
See Section 11 (Toxicological Information} for further inforrnation. Sympioms of chronic exposure by most routes can be
delayed for months to years after exposure has ceased. ‘ ' :

TARGET ORGANS: Respiratory system, central nervous systern, blood and immune systems, bone marrow, hear,
liver, kidneys, skin, eyes, and reproductive system. :

PART Il what should I do if 2 hazardous situation occurs?

4, FIRST-AID MEASURES

'~ RESCUERS SHOULD NOT ATTEMPT TO RETRIEVE VICTIMS CF EXPOSURE TO BENZENE
 WITHOUT ADEQUATE PERSONAL PROTECTIVE EQUIPMENT. If necessary, a Self-Contained
Breathing Apparatus should be worn. . : - ' S o

" INHALATION: If vapors, mists, or sprays of Benzene are inhaled, remove victim te fresh air. Only trained personnel. -
- should administer supplemental axygen andfor cardic-pulmonary resuscitation if necessary. Remove or cover gross
contamination to avoid exposure o rescuers. .

SKIN EXPOSURE: If Benzene contaminates the skin, immediately begin decontamination with running water. Minimurn
flushing is for 15 minutes. Remove exposed or contaminated clothing, taking care not to contaminate eyes. Victim must
seek medical atieniion if any adverse reaction occurs. : :

EYE EXPOSURE: If Benzene or its vapors enter the eyes, open vicim's eyes while under gentle running water. Use
sufficient force to open eyelids. Have victim "roll" eyes. Minimum flushing is for 15 minutes. Victim rmust seek
immediate medical attention.

INGESTION: If Benzene is swallowed, CALL PHYSICIAN OR POISON CONTROL CENTER FOR MOST CURRENT
INFORMATION. |f professional advice is not available, do not induce vomiting. Victim should drink milk, egg whites, or
large quantities of water. |f vomiting occurs naturally, have victim lean forward to reduce risk of aspiration, Never induce
vomiting or give diluents (milk or water) to someone who is unconscious, having convulsions, or who cannot swallow.

Victims of chemical exposure must be taken for medical attention. Rescuers should be taken for medical attention, if
necessary. Physicians should refer to “Recommendations to Physicians” in Section 11 (Toxicological Information). Take
copy of label and MSDS to health professional with victim. :
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.

~ Haton: YES Other: Any "8" Class,

"UNUSUAL FIRE AND EXPLOSION HAZARDS: Benzene is a Class B
. Aarnmabie liquid and presents a serious fire hazard to firefighters, Due to

FIRE EXTINGUISHING MATERIALS: . ) 0
Water Spray: YES (for cooling oniy) Carbon Diexide: YES . HEALTH ' REACTIMITY

5. FIRE-FIGHTING MEASURES

FLASH POINT, (Closed Cup): -11°C (12°F) .
AUTOIGNITION TEMPERATURE: 488°C (928°F) = | , S NFPA RATING-
ELAMMABLE LIMITS (in air by volume, %): FLAMNANITY

: Lower {LELY: 1.3% :
Upper (UELY: 71% :

Foam: YES - Dry Chemical: YES )

DVHER

the low flash point, vapors can form explosive mixtures with air, at room

temperature. When involved in a fire, this material may decompose and See Section 16 for Definition of Ratings
produce toxic gases (e.g., carbon meonoxide, carbon dioxide, imtating aldehydes and ketones). The vapors of Benzene

are heavier than air and may spread long distances; distant igniticn and flash-back are possible. Benzene can float on '
water; therefore, water contaminated with Benzene can spread the flammable liquid and can spread fire. Containers of

Benzene, when involved in fire, may rupture or burst in the heat of the fire.

Explosion Sensitivity to Mechanical Impact: Not sensitive. s ' _

" Explosion Sensitivity o Static Discharge: Benzene can accumuiate static charge by flow or agitation; vapors can be

ignited by siatic discharge.

SPECIAL FIRE-FIGHTING_PROCEDURES: In the event of fire, cool containers of Benzene with water to prevent
failure. Use a water spray or fog to reduce or direct vapors, Water may not be effective in actually extinguishing a fire |
involving Benzene, due to its low flash point. Stop the leak or discharge, if possibie. For small releases, if it is not
possible to stop the leak, and it does not endanger personnel, let the fire bum itseif out. Incipient fire responders should
wear eye protection. Structural firefighters must wear Self-Contained Breathing Apparatus and full protective equipment,
including chemical resistant clothing. Large fires should be fought from a distance with an unmanned hose helder or
monitor nozzles. If Benzene is involved in a fire, fire runoff water should be contained to prevent possible environmental
damage. -If necessary, decontaminate fire-response equipment with soap and water solution. For large releases,

'consider evacuation. Refer to the North American Emergency Response Guidebook (Guide #130) for additional

guidance.

6. ACCIDENTAL RELEASE MEASURES

SPILL AND LEAK RESPONSE: Ev_acdaie immediate area. Uncontrolled releases should be respondedito by trained
personnel using pre-planned procedures. Proper protective equipment should be used. In case of a release, clear the .
afiected area, protect people, and respand with trained personnel. . '

Minimum Personal Protective Equipment should be Level B: tﬁﬁ!e—glo\:és {rubber gioves and nitrile gioves, over

‘latex gloves), chemical resistant suit and boots, hard-hat, and Self-Contained Breathing Apparatus. Monitor the

surrounding area for combustible vapor levels. Combustible vapor levels must be below 10% of the LEL for Benzene
(LEL = 1.3%) before personnel are pemitted to enter the area. If necessary, ventilate area. '

Monitoring should be done for the levels of Benzene and oxygen. Colonmetric tubes are avaitable to detect the presence
of Benzene. Levels of Benzene shouid be below jevels listed in Section 2 {Composition and Information on Ingredients)
and the atrmosphere must have at least 19.5 percent oxygen before personnel can be aliowed in the area without Self-
Contained Breathing Apparatus. ‘ '

Eliminate all sources of ignition before clean-up operations begin. Use non-sparking lools. Absorb spilled liquid with
activated carbon, polypads or other suitable absorbent materals. Frevent materal from entering sewer or confined
spaces. Decontaminate the area thoroughly. Place all spill residue in an appropriate container and seal. If necessary,.
decontaminate spilkresponse equipment with soap and water solution. Dispose of in accordance with Federal, State,
and local hazardous waste disposal regulations (see Section 13, Disposal Considerations). ‘ '

THIS 1S AN EXTREMELY FLAMMABLE, TOXIC LIQUID: Protection of all perscnnel and the ar'ea must be maintained.
All responders must be adequately protected from exposure. . .
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PART lil How.can | prevent hazardous situations from occurning?

7. HANDLING and STORAGE

WORK PRACTICES AND HYGIENE PRACTICES: As with all chemicals, avoid getting Benzene ON YOU or IN
YOU. Wash hands after handling chemicais. Do not eat or drink while handiing this materal. Remove contaminated
‘clothing immediately. : . : ‘ , ) E
_ Nate: Refer to the OSHA Benzene Standard (29 CFR 1940.1028) for specific requirements associated with the use of -
‘Benzene. The Action Level for Benzene is 0.5 ppm as an 8-hour, lime-weighted average. In workplaces where '
employees are exposed above the Action Level, the OSHA requirements for monitoring, establishment of regulated
.areas, methods of compliance, respiratory protection, emergency response protocol, medical surveillance, training and -
record keeping must be followed. :

STORAGE AND HANDLING PRACTICES: Entrances to regulated areas (as defined by the OSHA Benzene
Standard) must be posted with signs which reads as follows: ' 7 .

DANGER
BENZENE
CANCER HAZARD
FLAMMABLE- NO SMOKING
AUTHORIZED PERSONNEL ONLY

All employees who handle this material should be trained to handle it safely. Avoid breathing vapors or mists generated
by Benzene. Useina well-ventiiated location. -Cylinders of Benzene must be property labeled. If Benzene is used in
other types of containers, only use poriable containers and dispensing equipment {faucet, pump, drip can) approved for
fiammable liquids. - :

Store cylinders of Benzene in a cool, dry location, away from direct sunlight, sources of intense heat, or where freezing is
possible. Do not allow area where cylinders are stored to exceed 52°C {125°F). Material should be stored in secondary
containers, or in a diked area, as appropriate. Store containers away from incompatible chemicals, Keep container
tightly closed when not in use. Storage areas should be made of fire-resistant materals. Inspect all incoming containers
before storage, to ensure containers are propery labeled and not damaged. Refer to NFPA 30, Flammable and
Combustible Liquids Code, for additional information on storage. : :

~ Empty containers may contain residual lammabie liquid or vapors. Therefore, empty containers should be handied with
care. Do not expose “emply” containers to welding touches, or any other source of ignition. : \

' SPECIAL PRECAUTIONS FOR HANDLING CYLINDERS: Protect cylinders of Benzene a.gainst physical damage. [f '. _
appropriate, cylinders should be stored in an up-right position. Cylinders should be fimnly secured to prevent falling ar.

being knocked over. Cylinders can be stored in the open, but in such cases, should be protected against extremes of
weather and from the dampness of the ground to prevent rusting. Never tamper with pressure relief devices in valves
and cylinders. Electrical equipment should be non-sparking or explosion proof, The following rules are appliicable to
" situations in which cylinders are being used:

Before Use: If appropriate, move cylinders with a suitable hand-truck, Do not crag, slide or rolt cylinders. Do not drop -
cylinders or permit them to strike each other. Secure cylinders firmly. Leave the valve protection cap in-place until -
cylinder is ready for use. ‘ ' '
During Use: Use designated CGA fittings and other support equipment. Do not use adapters. Do not heat cylinder by
any means (o increase the discharge rate of the product from the cylinder. Use check valve or trap in discharge line to
prevent hazardous backflow into the cyfinder. Do not use oils or grease on gas-handling fittings ar equipment.

After Use: Close main cylinder valve. Replace valve pratection cap, Mark empty cylinders “EMPTY™. :

NOTE: Use only DOT or ASME code containers. Earth-ground and bond all lines and equipment assoctated wit
Benzene. Close valve after each use and when empty. Cylinders must not be recharged except by or with the consent
of owner. For additional information refer to the Compressed Gas Association Bulletin 58-2 “Oxygen Deficient
Afmospheres’. ' :

PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Foliow practices

indicated in Section 6 (Accidental Release Measures). Make certain application equipment is locked and tagged-

out safely. Always use Benzene in areas where adequaie ventilation is provided. Decontaminate equipment

using soapy water before maintenance begins. Collect all rinsates and dispose of according to applicable
Federal, State, or local procedures.

BENZENE CgH; MSDS {Docurnent # 1062)
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g. EXPOSURE CONTROLS - PERSONAL PROTECTION

VENTILATION AND ENGINEERING CONTROLS: Use with adequate ventilation. Use a mechanical fan or vent area to ’
cutside. . Where appropriate, use a non-sparking, grounded ventilation system separate from other exhaust ventilation
systems. Ensure gyewash/safety shower statiors are available near areas where Benzene is used, :

RESPIRATORY PROTECTION: Maintain exposure levels of Benzene below ihe levels listed in Section 2 (Composition
and Information on Ingredients) and oxygen leveis above 19.5% in the workplace. Use supplied air respiratory protection
if Benzene levels exceed exposure limits and if oxygen level is below 19.5% or during emergency responsa to a release
" of Benzene. I respiratory protection is required, foliow the requirements of the Federal OSHA Respiratory Protection
Standard (29 CFR 1910.134), or equivalent State standards. The following NIOSH respiratory protection
recommendations are for Benzene.

CONCENTRATION RESPIRATORY EQUIPMENT

.. At Concentrations Above the NIOSH REL, or Where there is no REL, at any Detectable Concentration: Positive-
" pressure, full facepiece SCBA or positive pressure, full-facepiece Supplied Alr Respirator
(SAR) with an auxiliary positive pressure SCBA, .

Escape: Gas mask with organic vapar cartridge or escape-type SCBA should be used,

The IDLH conceriraticn for Benzene is 500 ppm. The carcinogenic effects of Benzene were not censidered by NIOSH

in determination of the IDLH. ‘ _

NOTE: In areas which exceed the CSHA Action Level of Benzene, the respirator selection guidelines in the Benzene

Standard [28 CFR 1910.1028 (g)] apply. o

EYE PROTECTION: Splash goggles or safety glasses. Face-shields should be wom if contact with the liquid is

anticipated. -

HAND PROTECTION: Wear leather gloves for handling of cylinders of Benzene, Wear chemically impervious gloves

_ appropriate for Benzene for industrial use. ‘Gloves should have a resistance to breakthrough greater than 8 hours, such

as polyvinyl alcohat, Baricade™ or Responder™. Butyl rubber, naturai rubber, neoprene, niirile rubber, or

polyethylene, polyvinyl chioride, Saranex™, Chemrel™ are not recommended. Use triple gloves for spill response

(see Section 6, Accidental Release Measures).

BODY PROTECTION: Use t}ody' protection appropriate for task. An impervious, full-body, encapsulating suit may be
necessary for some operations involving Benzena. Safety shoes are recommended when handling cylinders.

. 9. PHYSICAL and CHEMICAL PROF’ERTIES
2ELATIVE VAPOR DENSITY (air = 1) 2.7 : pH: Not applicable.

SPECIFIC GRAVITYI® 68°F (20°C) (waier = 1): 0.877 - FREEZING/MELTING POINT: 5.5°C (42°F)-
SOLUBILITY IN WATER @ 77°F (25°C): 180 mg/mlL ‘ BOILING POINT: B0°C (176°F)
EVAPORATICN RATE (diethvl ether = 1): 2.8 SPECIFIC VOLUME: Not applicabte,

ODOR THRESHOLD: 97 ppm(detection); 97 ppm {recognition) EXPANSION RATIQ Not applicable,
LOG COEFFICIENT WATER/QIL DISTRIBUTION: Log P (oct) = 1.18-1.9; 2.13; 2.15
VAPOR PRESSURE @ B8°F {20°C): 75 mm Hg: 10kPa ' : _

APPEARANGCE AND COLOR: Colorless, flammable fiquid, with a characteristic aromatic hydrocarbon odor.

HOW TO DETECT THIS SUBSTANCE (waming properties): The odor of Benzene is not a good warning property as 8-
the odlor threshold is above the TLV. .

10. STABILITY and REACTIVITY

STABILITY: Nommally stable, )
DECOMPOSITION PRODUCTS: If Benzene is involved in a fire, it may ignite o yield toxic furnes of carbon monoxide,
carbon dioxide, irmitating aldehydes and ketones. . .
MATERIALS WITH WHICH SUBSTANCE 1S INCOMPATIBLE: Benzene becomes spontaneously flammable in the
presence of sodium peroxide and potassium peroxide. Benzene can explode on contact with chromic anhydride,
perrnanganic acid and chiorine. . :

BENZENE CgHg MSDS {Document # 1062}
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10. STABILITY and REACTIVITY {Continued)

MATERIALS WITH WHICH SUBSTANCE 1S INCOMPATIBLE (Continued); Benzene can react vigorously with oxidizing
materials. Benzene may react violently or explosively with risk of fire with nitric acid, ozone, diborane, interhalogens (e.g.,
bromine irfluoride, bromine pentafluoride, chloride trifluoride, iodine pentafluoride, iodine heptafluoride), dioxygen

" gifluoride, dioxygenyl tetraflucroborate, permanganic acid, peroxedifsulfuric acid, peroxomonosulfuric acid. Benzene will
react with nitryl perchlorate, causing a slight expicsion and fiash. Benzene will react vigorously with uranium hexafluoride,
Benzene will attack rubber and plastics. ' i :

HAZARDOUS POLYMERIZATION: Will not oceur.

CONDITIONS TO AVOID: Avoid contact with incompatible materials, sparks, flame stati¢ discharge and other sources,-
of ignition.  Avoid exposing cylinders to extremely high temperatures, which could cause the cylinders to rupture or burst,

PART Il How can | prevent hazardous situations from occurring?

11. TOXICOLOGICAL INFORMAT]ON
TOXICITY DATA: The fallowing information is available for Benzene.

Skin-Rabbit, adutt 15 mg/24 hours cpen Mild imitation effects
Skin-Rablil, adult 20 mgi24 hours Mederale iritation effects
Eye effects-Rabbit, aduit 88 mg Moderate imitation effects
Eye effects-Rabbi, .adult 2 mg/24H Severe irritation effects
oms-Human: iymphocyte 5 ymolfL

Micresamal Mutageniticity Assay-Maouse: embryo 2500 mgil

Oral-Mouse TDLO: 6500 mgfkg (female 8-12 days post): Reproducive

effects Teralcgenesis', Carcinogenesis, and Mutagenesis
Inhalation-Mouse TCLa: 5 ppm (female 615 days post): Teratogenic
effects '
Inhalation-Man TCLe; 200 mg/m 78 weeks -intermittent: Carcinogenic
effects, Blood effects ' ‘
Inhalation-Human TCLo: 10 ppv8 hours [10  years-intermittent:
Carcinogenic effects, Biood eflects
OraFRat TOLo: 52 g/kg/52 weeks - inlermitlent: Carcinogenic effects
Inhalation-Rat TCLo: 1200 ppmi6 hours/10 weeks - inlermittent:
Equivecal tumorigenic ageni
OrakMouse TDLo :18,250 mg/kgi2 years - continucs: Carcinogenic
effects ’
Inhalation-Human TC :B ppb/4 weeks- infermitient: Carcinogenic
: effects, Blood effects .
" inhalation-Dog, adult LELo: 146,000 mg/
“inhalation-Cat, adult LCLe: 176,000 mgim®
inhalation-Hurnan TC: 10 mg/m 3/11_ years- intermittent: Carcinogenic
effects, Blood effects :
inhalation-Mouse TCle! 200 ppmv6 hours/16  weeks-intermittent:
Equivocal tumorigenic agent
Skin-Mouse TDLc:
effects -

" Intraperitoneak-Mouse TDLo: 1200 mg/ko/B weeks - intermittent:

Neaplastic eflects

1200 g/kg/48 Weeks - inlermitient: MNeoglastic .

Inhalation-Man TC: 150 ppm/11 years - intermittent: Carcinogenic
effects, Blocd effects )

Inhalation-Mouse TC 1200 ppmi6- hours/1C weeks - inlermitlent:
Equivocal tumorgenic agent

CrakMouse TD: 240G mg/kg/8 weeks - intermittent: Necplastic effects

Inhalation-Mousa TC:; 300 pprnv6 hours/18 weeks intermittent:
Carcinogenic effects :

Inhalation-Human LCLo 12 pph/S minules

Orai-Man LDbo: 50 mg/kg

tnhalation-Human LCLo: 20,000 ppmy/S

Inhalation-Man TCLo: 150 ppmi1 year - intermittent: Blood effects

Inhalation-Human TClo; 100 ppm '

. Intravenous-Rabbit, aduit LDLo :88 mgfkg

Inhalation-Hurman LCLo: 65 mgim™/5 years: Blood effects
Oral-Rat LD50: 33068 mg/kg

Inhatation-Rat LCS0: 10,000 ppm/7 hours
Intraperitoneal-Rat LD30 12800 ugfkg

Oral-Mouse LD50: 4700 mgikg

Inhalation-Mouse LE50: 9980 ppm
Inirapertoneal-Mouse LDS0: 340 mg/kg

.QrakDog, adult LDLa: 2000 mg/kg . ) oo
Subeitaneous-Mouse TDLo 600 mgkg/i7 weeks - inlermittent:

Equivocat tumorigenic agent - . . : .
Parenteral-Mouse TDLo: 6§70 mg/kg/19 weeks - inlermittent: Equivocal
turmarigenic agent
inhalation-Human TC: 150 pprv15 minutes /8 years - intermittent:
Carcinogenic effects, Blood effects . -
Cral-Rat TO: 52 grkg/1 years - intermitient: Carcinogenic effecls
Cral-Rat TD: 10 o/kg/52 weeks - inlermitient: Carcincgenic effects
Inhalation-Man TC :600 mg/m®i4 years - iniemmiltent: Carcinogenic
effects, Blood effacts :

Additional Information on Benzene: BSecause of the chronic toxicy effects associaled with Benzene, additional information is provided, as

follows:

EFFECTS ON THE 8LOCED AND BLOGD-FORMING ORGANS: Extensive studies have conclusively proven that oral and inhalation exposure to
benzene causes severe effects on the blocd system, including damaging the bone marmow where new blood cells are formed, Most studies
report & decrease in hemoglobin, hematoerit, red and white bleod cells, platelels andfor changes in the cells. Effects of varying severity have
been demanstraled with both intermittent and continuous exposures lo corcentraions as low as 10 ppm for 24 weeks.

EFFECTS ON THE IMMUNE SYSTEM: Studies have alse conciusively shown thal benzene causes harmful changes to the immune system which
prolects the body from disease. Benzene has decreased the number of mature B- and THymphocytes (white biood cells which preduce
disease-fighting antibadies). Exposure of mice 1o 300 ppm for 6 ic 23 weels resulted in a decrease in the number of mature B- and T-
lymphocyles, Rats and mice exposed orally to 25 to 200 mg/kglday for 2 years had significantly reduced white blood cells and lymphocyles.
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11. TOXICOLOGICAL INFORMATION {Continued)

SUSPECTED CANCER AGENT: Benzene is listed as follows: ' _

" BENZENE: . ACGIH-A2 {Suspected Human Carcinogen); EPA-A (Human Carcinogen); IARC-1 {Carcinogenic to Humans); MAK-At [Capabie of
inducing Maiignant Tumors/Experience with Humans); MIOSH-X (Carcinogen); NTP-1 (Known lo be a Carcinogen); OSHA-X (Carcincgen),

Cal-QSHA [Carcinogen).

IRRITANCY OF PRODUCT: Benzene is irritating to the skin, eyes, and other contaminated tissue.

SENSITIZATION OF PRODUCT: Benzene is not known ‘o cause respiratory system or skin sensitization in humans.
Cardiac sensitization to stimulants (e.g., epinephrine, ephedrine) is a possible result of severe or chronic overexposure.

REPRODUCTIVE TOXICITY INFORMATION: Listed below is information concerning the effects of Benzene on the
nurman reproductive system. : ‘ ) o .

Mutagenicity: Human mutation data are available for Benzene. These data were obtalned from individuals wha were
exposed at levels which produced changes in the blood system. ) '

Embryotoxicity: Benzene is not reported o cause embryotoxic effects in humans.

Teratogenicity: Benzene is not reported to cause teratogenic effects in humans. Teratogenic data are available from
cinical studies involving test animals exposed to relatively high doses of Benzene. . Fetotoxic effects (e.g., reduced birth
weight and/or miner skeletal variations) were observed at exposures above 50 ppm. , ’
Reproductive Toxicity: Data on reproductive effects on ovaries and testes are availabie from clinical studies involving test
animals exposed ko retatively high doses of Benzene. These data were cbtained at doses which caused toxic effects on
other organs. : '

A miitagen is a chemical which causes permanent changes to genetic material (DNA) such that the changes will -
propagate through generational lines. An gmbryotoxin is a chemical which causes damage to a developing embryo {i.e.
within the first eight weeks of pregnancy in humnans), but the damage does not propagale across generational fines. A
_teratogen is a chemical which causes damage to a developing fetus, but the damage does not propagale across -
generational lines. A reproductive foxin is any substance which interferes in any way with the reproductive process,

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Pre-existing blood system disorders, respiratory conditions,
central nervous, liver, kidney, and cardio-vascular conditions may be aggravated by severe or chronic overexposure to
Benzene. Skin disorders may also be aggravated by exposures to Benzene. . .

" RECOMMENDATIONS TO PHYSICIANS: The following guidelines are derived from “Clinical Toxicology of Commerci-al
Chemical Products™ (5th edition, 1984). . o ;

~ '« Check for signs of impending pulmonary edema. _ ) .
-+ Because of the aspiration hazard, avoid emetic drugs, whenever practical. : A

= For overexposures in which emesis is advisable: I the patient is not drowsy, comatose, or in respiratory difficulty, -
" induce vomiting. If necessary, as an altemative treatment, remove Benzene from the stomach via gastric lavage.
, One or two ounces of mineral oil may be instilled and left in the stomach at the completion of lavage. o
- = Avoid epinephrine because of its possible adverse effect on the sensitized myocardium. Avoid all digestible fats, oils -~
and alcohol,, which may promote the absorption of Benzene in the intestinal systemn. ’ :

_ = If eyes or skin are affected, wash thoroughly and apply a bland analgetic ointment,

»  Because of the possibility of ventricular fibrillation, menitor the ECG continucusly and be prepared to administer

external cardjac massage. . : . .

Refer to the OSHA Benzene Standard {29 CFR 1910.1028; paragraph{i) and Appendix CJ for specific information on
- Medical Surveillance requirements (i.e. for the general physical exam, medical history, specific tests, and re-examination
protocol}, ' ‘ : :

BIOLOGICAL EXPOSURE INDICES (BEIs): The iollowing Biological Exposure Indices (BEls) are cumrently éppiicable
for Benzene.

BIQOLOGICAL EXPOSURE INDICES {BEls) for Benzene are as follows: )
CHEMICAL DETERMINANT SAMPLING TIME BEI v
BENZENE : - '
« Total phenol in urine .| » End of shift + 50 mg/g crealinine
- Banzene in exhaled aif; - » Prior to next shift
mixed-exhaled ) ' - 0.08 ppm
end-exhaled ‘ + 0.2 ppm
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12. ECOLOGICAL INFORMATION

ENVIRONMENTAL STABILITY: Benzere will be degraded over time into other organic compounds. The follawing
) environmental data are available for Benzene. S
" BENZENE: Kow= 2.13. Waler Salubfity = 1791 mg/L, BCF (Anguila japonica, eels) = 3.5. BCF (Clupea harengus Pallagi, pacific heming) = 4.4,
BCF {goldfish) = 4.3. BCF, benzene = 24 (estimated). If benzene is reteased into the soil, it will be volatiized near the surface or il will leach to
the groundwater, No degradation of benzene {BOD) was reported in coarse-fillered Lake Superior harbor waler incubated at 21°C for 12 days.
in the marine eco-system, bicdegradation occurs from 2 days o 2 waeks in the summer and spring, respectively. The half-life of Benzene in
estuarine waler was § days, as measured by **CO, produced. Bicdegradation half-lives of 28 and 16 days were reported in die-away lests for
degradation of up l¢ 3.2 UL/L benzene using groundwater and Lester River waler, respectively, under aerabic conditions. In a base-rich para-~
brownish soil, 20 ppm benzene was 24% degraded in one week, 44% in 5 weeks and 47% in 10 weeks. [t is not expected to adsorb o
sediment nor bioconcenirate in aguatic organisms,

EFFECT OF MATERIAL ON PLANTS or ANIMALS; Benzene may be harmful or fatal to contaminated plant and
animal-life (especially if large quantities of Benzene are released). Refer to Section 11 (Toxicology information).
Additional information is available on the effects of Benzene on plants as foflows: .

Benzene is lathal Lo plants at high concentrations (GT 15600 ppm in air} and shert {30 minules) exposure mes. In all species studied recovery was
cornplete upon removal from exposure to sub-ethal cancentrations.

Plant growth and rooting is stmulated by aquecus solutions of low benzene concentrations (0.01-0.10 saturated). Agueous soluticns containing
high concentrations (0.10-0.15% Benzena) inhibil growth and interfere with metabolism and cell division, ’

EFEECT OF CHEMICAL ON AQUATIC LIFE: Benzene can be harmmful or fatal to contaminated aguatic plant and -
animal lf2. Benzene floats on water, and can potentially form slicks which are capable of creating oxygen-deprived
waterways which can contaminate coastal and shere life. The following aquatic toxicity data are availabie for Benzene.

LG { Tetrahymena pyriformis, ciiate} = 12.8 mmoli24 bours LC (Daphnia magna) highest no adverse level = 88 mg/L
LCyp (Palaemorietes pugio, grass shrimp) = 27 ppmv96 hours Effect levet (blue crab)} = 1 mgil

. LCs (Cancer magister, crab larvae, stage 1) = 108 ppmy96 hours ECgy reshwater green algae, Ankistrodesmus fafccatus) = 310 mg
L.Css (Crangan franciscorurn, shrimp) = 20 ppm/96 hours {3.97 mmol/L} .
Lo (Poecilia reliculata, guppy) = 63 pprry14 days Pholosynthetic carbon fixation (selenastrum capricornulum) = 100,
LCse {Morone saxalilis, bass) = 5.8 10 10.9 ppm/86 hours 95, B4, 5 {or 24 hour exposure b 0, 10, 100 Or 1000 mg .
LCe {Salmo trutia, brown trout yearling) = 12 mg/l/T-hour ] Berzene/l,
LCs (Ambystoma mexicana, mexican axploll salamander, 3-4 Growth inhibition {Chiorella vulgars) = significant for 25-1744 ppm

weeaks after hatching) = 370 mg/L/48 hours . Benzene

L Csp (clawed toad, 3-4 weeks after hatching) = 1920 mg/L/48 hours Light saturaled photosynthesis relative rates (Milzschiz palea,
LD, {Carassium auratus, goldiish} = 46 mg/l/24-hours freshwater diatorn} = 100, 61, 38, 13; exposure for 2 hours to 0,

" Dsp (Lepomnis macrochirus, bluegil sunfish) = 60 mg/L/2-hours 175, 350, 520 mg Benzene/l

Growih inhibition {Skelefonema costatum) = at 20 mg/L

13. DISPOSAL CONS]QERATIONS

. PREPARING WASTES FOR DISPOSAL: Waste disposal must be in accordance with approprate Federal, State, and -
local regulations. Return cylinders with residual product to Airgas Inc. Do not dispose of locally.

14, TRANSPORTATION INFORMATION

THIS MATERIAL IS HAZARDOUS AS DEFINED BY 49 CFR 172,101 BY THE_U.S. DEPARTMENT _OF ..
. TRANSPORTATION. :

PROPER SHIPPING NAME: Benzene

HAZARD CLASS NUMBER and DESCRIPTION: 3 (Flammable Liquid)
UN IDENTIFICATION NUMBER: UN 1114

PACKING GROUP: PG

DOT LABEL(S) REQUIRED: Flammable Liquid

NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER {1996): 130 . )
MARINE POLLUTANT: Benzene is not classified by the DOT as a Marine Poliutant (as defined by 49 CFR 172,101,
Appendix B). '

TRANSPORT CANADA, TRANSPORTATION OF DANGEROUS GOODS REGUIATIONS: THIS MATERIAL 1S

CONSIDERED AS DANGEROUS GOODS. Use the above information for the preparation of Canadian Shipments..
Alsg, , there is an additional Hazard Class: 9.2 (Substance Hazardous to the Environment).

BENZENE CgHg MSDS {Document # 1062)
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.U.S. SARA REPORTING REQUIREMENTS: Benzene is subject o the reporting requirements of Sectiens 302, 304

15. REGULATORY INFORMATION

and 313.0f Title 1l of the Superfund Amendments and Reauthorization Act., as follows:

COMPONENT SARA 302 _ SARA 3C4 SARA 313
) {40 CFR 355, Appendix A) {40 CFR Tabie 302.4) {40 CFR 372.85)
{ Benzene NO . YES YES

11.5. SARA THRESHOLD PLANNING QUANTITY: Nol applicable.

U.S. CERCLA REPORTABLE QUANTITIES (RQ}: 10 Io; RCRA Code =U019.
CANADIAN DSL/NOSE INVENTORY STATUS: Benzene is on the DSL Inventory.

U.8. TSCA INVENTORY STATUS: Benzene s listed on the TSCA Inventory.. _

OTHER U.S. FEDERAL REGULATIONS: Benzene is subject to the requirements of CFR 29 1810.1028, the OSHA

Benzene Standard, The Action Level for Banzene is 0.5 pprn as an 8-hour, time-weighted average under this reguiation.
The EPA is promulgating water regulations for certain volalile synthetic organic chemicals. Specifically, this notice
promulgates a maximurm contaminant level for Benzene at 0.0065 mg/L. Benzene is not fisted in Appendix A as a highly
hazardous chemical, per 29 CFR 1810.119; Process Safety Management of Highty Hazardous Chemicals. Under this
regulation, however, any process that invelves a flammable liquid on-site, in one iccation, in quantities of 10,000 Ibs
(4,553 kg) or greater is covered under this regulation uniess it is used as a fuel. :

U.S. STATE REGULATORY INFORMATION: Benzene is covered under spedcific State regulations, as denoted below:

Alaska - Designated Toxic and Hazardous  Minnesota - List of Hazardous Pennsylvania - Hazardous Substance List
Substances: Benzene. ’ Substances: Benzene. . Benzene.

California - Permissible Exposure Limits Missouri - Employer Information/Toxic Rhode Island - Hazardous Subsiance Lisi:
for Chemical Contaminants: Benzene. Substanmce List: Benzene. Benzene.

Florida - Substance List: ‘Benzene. New Jersey - Right to Know Hazardous Texas Hazardous Substance List;

lllinois - Toxic Substance List: Benzene, Substance List: Benzene. Benzene, :

Kansas - Section 302/313 List: Benzene. North Dakota - List of Hazardous Waest Virginia - Hazardous Substance Lisi:

Massachusetts - Substance List: Benzene, Chemicals, Reportable Quantifies: Benzene.

Michigan Critical Materials Register: . Benzene, Wisconsin - Toxic and Hazardous

Benzene. Substances: Benzene,

CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT {PROPOSITION 65): Benzene is listed
on the California Proposition 65 Lists. WARNING: Benzene is known to the State of California to cause cancer. '

- LABELING: DANGER! EXTREMELY FLAMMABLE LIQUID AND VAPOR. VAPOR CAN CAUSE FLASH FIRE. |
" FLASH POINT = -11°C {12°F).

HARMFUL IF INHALED. HARMFUL OR.FATAL IF SWALLOWED. PROLONGED -
OR REPEATED SKIN CONTACT MAY DRY SKIN AND CAUSE IRRITATION, CAN CAUSE CENTRAL NERVOUS -~
SYSTEM EFFECTS. CHRONIC EXPOSURE MAY CAUSE LEUKEMIA AND CAN CAUSE ADVERSE EFFECTS ON
THE BLOOD SYSTEM, LIVER, KIDNEYS, REPRODUCTIVE SYSTEM. CAN CAUSE DEATH IF TOO MUCH i5
BREATHED. ASPIRATION HAZARD IF SWALLOWED - CAN ENTER LUNGS AND CAUSE DAMAGE. Keep away
from heat, sparks and flame. Keep container closed.  Use only with adequate ventilation,” Avoid contact with skin and
clothing. Avoid exposure to vapor, Wash thoroughly after handling. FIRST-AID: In case of contact, immediately flush
skin with plenty of water. Rermove contaminated clothing and shoes. Get medical attention if imitation develops or
persists. If inhaled, remove to fresh air. If not breathing, give artificial respiration. | breathing is difficult, give oxygen. In
case of fire, use water fog, foam, dry chemical, or CO;. In case of spill: Absorb spill with inert materials (e.g. activated
carbon, dry sand). Flush residual spill with water. Consult Material Safety Data Sheet for additional information.

CANADIAN WHMIS SYMBOLS:  Class B2: Flammable Liquid.

Class D2A/D2B: Material Causing Other Toxic Efects

& ©

BENZENE MSDS (Document # 1062)
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16. OTHER INFORMATION

PREPARED BY:

CHEMICAL SAFETY ASSOCIATES, inc.
- 9163 Chesapeake Drive, San Diego, CA 92123-1002

619/565-0302

\he resulls lo be obtained fram the use lherect.

the risk in his use of the material.

The informaticn contained herein is based on data considered accurate. However, no warranly is expressed or implied regarding the accuracy of these dala or
AIRGAS, Inc. assumes ne responsibility for injury o the vendes or third persons proximately caused by the
malerial if reascnable safety procedures are not adhered to as stipulated in the data sheet. Addilionally, AIRGAS, Inc. assurnes no respansibility for injury lo
vendsa of third perscns proximalely caused by abriormal use of the malerial even if reasonable safety procedures are followed, -Furtherrare, vendea assumes

- Administration  (QSHA).

DEFINITIONS OF TERMS

Aarge number of shibreviations and acronyms appear on @ MSDS, Some of these which are commonly used include the following:

CAS # This is the Chemical Abstracl Service Number which uniquely identifies each constituent, It is used for compuler-relsted searching,

EXPOSURE LIMITS IN AIR:

ACGIH - American Conference of Govemmental Industrial Hygienisls, a
professional associaton  which establishes exposure limits. TLV -
Threshold Lirmit Value - an zircome concentration of 2 substance which
represenls condions under which it is generally believed that neary all
workers may be repealedly exposed without agverse effect. The duraton
must be considered, including the 8-hour Time Weighted Average (TWA),
the 15-minute Short Term Exposure Limil, and the inslantaneous Ceiling
tevel {C). Skin absorption effects must aiso be cansidered.

OSHA - .5, Cccupational Safety and Health Adminisration. PEL -
Permissible Exposure Lim# - This exposure value means exacily lhe sama
as a TLV, except thal 2 is enforceable by OSHA, The OSHA Permissible
Exposure Limits are based in the 1989 PELs and the June, 1993 Air
Contaminants Rule {Federal Register: 58: 35338-35351 and 58: 40191},
Bolh the current PELs and the vacated PELs are indicated. The phrase,
~Jacaled 1989 PEL is placed next to lhe PEL which was vacated by
Court Order. ’

“IBLH - immediately Dangerous io Life and Health - This level represenis a

concentration from which one can escape within 30-minutes without
suffering escape-preventing ar permanent injury. The DFG -~ MAK is the
Republic of Gemmany's Maximum Exposure Level, similar to tha U.S. PEL.

_ NIOSH is the National Insttute of Occupational Safely and Health, which

is the research arm of the U.5. Qeccupaticnal Safety and Healh
NIOSH issues exposure guidelines called
Recommended Exposure Levels [RELs). When no exposure guidelines
are established, an entry of NE 1s made for reference.

HAZARD RATINGS: :

HAZARDOUS MATERIALS JDENTIFICATION SYSTEM: Health Hazard:
0 (minimal acute or chronic exposure hazardy; 1 (slight acute or chronic
exposure hazard); 2 (moderate acute or significant chronic exposuie

- hazard); 3 {severe acule exposure hazard; orefime overexposure can result

in permanent injury and may be fatal); 4 (extreme acule exposure hazard;
onetime overexposure can be fatal). Flammabilty Hazard: 0 (minirnat
hazard); 4 (materials that require substantial pre-heatirg before burning); 2
(combustible liquid or solids; liquids with a fiash point of 38-93°C [100-

- 200°F]}; 3 (Class IB and.IC lammable liquids with Nash poinis below. 38°C

(+00°F}); 4 (Class 1A fammabie fiquids with fash points below 23°C [73°F]
and boiling points belaw 38°C [100°F]. Reactivity Hazard: 0 (normally
stable), 1 (material that ean become unslable at elevated lemperatures of
which can react slightty with waler); 2 {malerials that are unstabie but do
not delonate or which can react viclently with waler); 3 (malerials thal can
delonate when initiated of which can react explosively with water); 4
(materials that can detonale al normal lemperalures or pressures),
NATIOMAL FIRE PROTECTION ASSOCIATICN: Heafth Hazard: 9
(material that on exposure under fire condiions would offer no hazard
beyond that of ordinary combustible materals); 1 {materiais thal on
exposure under fire condilions could cause imitation or minor residual
injury); 2 (materals thal en intense or continued exposure under fire
conditions could cause lemporary incapacitation or possible residual injury);
3 [malerats thal can on short exposure could cause serious lemporary or
residuat injury); 4 (matedals that under very short exposure causes death
or major reskdual injury). . :

NATIONAL FIRE PROTECTION ASSOCIATION
Flarnmability Hazard znd Reaclivity Hazard:
“Hazardous Matedals Identification System”,

[Centinued}:
Refar o definilians for

FLAMMABILITY LIMITS IN AIR:

Much of the information related to fire and explosion is derived from the
National Fire Protection Asscciation (NFPA). Flash Point - Minimum
temperature at which a liquid gives off sufficient vapers te form an ignitable
mixture with air. Autoignition Temperature: The minimum lernperature
required !o initiale combustien in air with no other source of ignition, LEL -
the lowest percent of vapor in air, by volume, that will expiode or ignite in
the presence of an ignition source: YEL - the highest percant of vapor in air,
by volume, thal wilt explode or ignite in the presence of anignition source.

TOXICOLOGICAL INFORMATION:

Possible health hazards as derived fom hwman data, animal studies, of
from ihe resulls of sludies with similar compounds are presenled.
Definiions of some terms used in this section are: LDs - Lethal Dose
(solids & liquids) which Kkifls 50% of the exposed animals; LCsq - Lethal
Concentration {gases) which 4lls 50% of the exposed animals; ppm

. concentration expressed in parts of material per million parts of air of waler;

mg/m® cencentration expressed in weight of substance per volume of air
mglkg quanlity of material, by weight, administered i a test subject, bazed
on their body weight in kg. Data from several sources are used to evaluale

ihe cancer-causing potential of the malerial, The sources are: JARC - the =~

Inlemational Agency for Research on Cancer;, NTP - the National

" Toxicology Prograrn, RTECS - the Registry of Toxic Effects of Chernical

Substances, OSHA and CALCSHA. IARC and NTP rale chemicals on a
scale of decreasing potential lo cause human cancer with mnkings from 4
to 4. Subrankings (2A, 2B, etc.) are alsc used. Other measures of loxicity-
includa TOLo, the lowest dose to cause a symplom and TCLo the Towest
concentration o ¢ause a symptom;. TDe, LDLo, and LDe, or TG, TCao,

- LCLa, and LCo, the jowest dase {or concentration) te cause lethal or toxic

effiects. BEl - Biological Exposure Indices, represent the levels aof
detlerminanis which are most likely to be observed in specimens collected
from a healthy worker who has been exposed lo chemicals lo the same
exten! as a worker with inhalation expasure lo the TLV. Ecological
Information: EC is the affect concentration in waler. .

REGULATORY INFORMATION:
This section explains the impact of various laws and regulations on the -
maleral, EPA is the U.S, Environmental Prolection Agency. WHMIS s
the Ganadian Workplace Hazardous Malerals Information System. DOT
and TC are the U.S. Depanment of Transporiation and the Transport
Canada, respectively. Superfund Amendments and Reauthorizalion Act
(SARA); Ihe Canadian Domeslic/Non-Domestic  Substances  List
[DSLINDSL); the U.S. Toxic Substance Contrsl Act (TSCA); Marine
Poilutant status according to the DOT; the Comprehensive Envircnmental
Respaonse, Compensation, and Liability Act {CERCLA or Superfund); and
various slate regulations. *

BENZENE MS5DS (becument # 1062)
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MATERIAL SAFETY DATA SHEET

SECTION 1 CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

MATHESON TRI-GAS,INC. .~ EMERGENCY CONTACT:.
1959 ROUTE 46 EAST | ©© CHEMTREC1-800-424-9300
© PARSIPPANY, NEW JERSEY 07054-0624 INFORMATION CONTACT:

973-257-1100

SUBSTAN CE: ETHYL BENZENE

TRADE NAJM.ES/SYNONYMS

MTG MSDS 185; BENZENE, ETHYL-; EB; PHENYLETHANE; ETHYLBENZENE; ETHYLBENZOL
~ALPHA- METHYLTOLUENE UN 1175; C8HI0; MAT08780

CHEMICAL FAMILY: hydrocarbons aromatu:

CREATION DATE: Jan 24 1989
REVISION DATE: Dec 16 2002

SECTION l2 COMPOSITION, INFORMATION ON INGREDIENTS

) COMPONENT: ETHYL BENZENE = -«
'CAS NUMBER: 100-41-4
. PERCENTAGE: 100 3

" _SECTION3 HAZARDS IDENTIFICATION

NFPA RATINGS (SCALE 0-4): HEALTH=3 FIRE=3 REACTIVITY=0

EMERGENCY OVERYIEW:
COLOR: colorless
PHYSICAL FORM: liquid
ODOR: aromatic odor
MAJOR HEALTH HAZARDS: respiratory tract irritation, skin irritation, eye iritation, aspiration haz:a.rd,
central nervous system depression, suspect cancer hazard (in animals)

PHYSICAL HAZARDS: Flammable liquid and vapor. Vapor may cause flash fire.

POTENTIAL HEALTH EFF ECTS:
INBALATION:
SHORT TERM EXPOSURY: irritation (possibly severe), chest pain, dxfﬁculty breathing, headache
drowsiness, dizziness, loss of coordination, coma
LONG TERM EXPOSURE: n'ntatmn headache, drowsiness, emotional dlsturbances cancer
'SKIN CONTACT: :
SHORT TERM EXPOSURE.: irritation (possibly- severc)
} LONG TERM EXPOSURE: irritation '



EYE CONTACT:

SHORT TERM EXPOSURE: iritation (possibly severe)
LONG TERM EXPOSURE: imtaticn
INGESTION: : :

' SHORT TERM EXPOSURE: nausez, vonﬁting, stomach pain, aspiration hazard
. LONG TERM EXPOSURE: no information on significant adverse effects

SECTION 4 FIRST AID MEASURES

INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial respiration if nof
breathing. If breathing is difficult, oxygen should be administered by qualified personnel. Get imumediate '

- medical atte_ntion.

SKIN CONTACT: Wash skin with soap and water for at least 15 minutes while removing contaminated

* clothing and shoes. Get immediate medical attention. Thoroughly clean and dry contaminated clothing and

shoes before reuse. Destroy contaminated shoes.

"EYE CONTACT: Flush eyes with plenty of water for at least 15 minutes. Then get. iminediate medical

attention.

INGESTION: Contact local poison control center or physician immediately. Never make an unconscious
person vormnit or drink fluids. When vomiting occurs, kesp head lower than hips to help prevent aspiration. If
person is unconscious, twrn head to side. Get medical attention immediately.

\NOTE TO PHYSICLAN: For inhalation, consider oxygen. For ingestion, consider gastric lavage and

activated charcoal slurry. . .

"SECTION 5 ~ FIRE FIGHTING MEASURES

 FIRE AND EXPLOSION HAZARDS: Severe fire hazard. Vapor/air mixtures are explosive above flash
~ point. The vapor is heavier than air. Vapors or gases may ignite at distant ignition sources.and flash back.

Electrostatic discharges may be generated by flow or agitation resulting in ignition or explosion.
EXTINGUISHING MEDIA: regular dry chemical, carbon dioxide, water; regular foam
Large fires: Use regular foam or flood with fine water spray.

FIRE FIGHTING: Move container from fire area if it can be done without risk. Cool containers with water

- spray until well after the fire is out. Stay away from the ends of tanks. For fires in cargo or storage area; Cocl

containers with water from unmanned hose holder or monitor nozzles until well after fire is out. If this is
impossible then take the following precautions: Keep unnecessary people away, isolate hazard area and deny
entry. Let the fire bun, Withdraw immediately in case of nising sound from venting safety device or any
discoloration of tanks due to fire. For tank, rail car or tank truck: Evacuation radius: 800 meters (1/2 mile).

' Water may be ineffective.

' FLASH POINT: 59 F (15 C) (CC)

LOWER FLAMMABLE LIMIT: 0.8%
UPPER FLAMMABLE LIMIT: 6.7%

) AUTOIGNITION: 810 F (432 C)




i SECTION7 HANDLING AND STORAGE

F‘LANHVEABILITY CLASS (OSHA): IB

" SBCTION 6 ACCIDENTAL RELEASE MEASURES

AIR RELEASE: o : : . ,
Reduce vapors with water spray. Stay upwind and keep out of low areas.

SOIL RELEASE: _ ’ :
Dig holding area such as lagoon, pond or pit for containment. Dike for later disposal. Absorb with sand or

other non-combustible material.

WATER RELEASE:
Cover with absorbent sheets, spill-control pads or pillows. Neutralize. Collect with abserbent into suitable

container. Absorb with activated carbon. Remove trapped material with suction hoses. Collect spilled
material using mechanical equipmment.

.OCCUPATIONAL RELEASE: _
. Avoid heat, flames, sparks and other sources of ignition. Stop leak if possible without personal risk. Reduce

- vapors with-water spray. Small spills; Absorb with sand or other non-combustible material. Collect spilled
material in appropriate container for disposal. Large spills: Dike for later disposal. Remove sources of
_ ignition. Keep unnecessary people away, isolate hazard area and deny entry. Notify Local Emergency
Planning Committee and State Emergency Response Commission for release greater than or equal to RQ
(U.S. SARA Section 304). If release occurs in the U.S. and is reportable under CERCLA Section 103, notify
_ the National Response Center at (800)424-8302 (USA) or (202)426-2675 (USA).

. STORAGE: Store and handle in accordance with all current regulations and standards. Protect from
physical damage. Store outside or in 2 detached building. Store with flartnmable liquids. Subjsct to storage

regulations: U.S. OSHA 29 CFR 1910.106. Grounding and bonding required. Keep separated from

incompatible substances. ' ' ,

SECTION'S EXPOSURE CONTROLS, PERS ONAL PROTECTION

" EXPOSURE LIMITS:
ETHYL BENZENE:
100 ppm (435 mg/m3) OSHA TWA ' - _ :
125 ppm (543 mg/m3) OSHA STEL (vacated by 58 FR 35338, June 30, 1993)
100 ppm ACGIH. TWA S . _ S .
125 ppm ACGIH STEL , :

100 ppm (435 mg/m3) NIOSH recommended TWA 10 hour(s)
. 125 ppm (545 mg/m3) NIOSH recommended STEL

VENTILATION: Ventilation equipment should be explosion-resistant if explosive concentrations of h
material are present. Provide local exhaust ventilation system. Ensure compliance with applicable exposure

lirniis.

) EYE PROTECTION: Wear splash resistant safety goggles with a faceshield. Provide an emergency eye



~)wash fountain and quick drench shower in the immediate work area.

' CLOTHING: Wear appropriate chemical resistant clothing.
GLOVES: Wear appropriate chemical resistant gloves.

. RESPIRATOR: The following rcspu'ators and maximum use concentrations are drawn from NIOSH and/or .
"OSHA. '
800 ppm

Any chemical cartridge respirator with organic vapor cartndwe(s)

Any air-purifying respirator with a full facepiece and an organic-vapor canister,

Any powered, air-purifying reSpu:ator w1th Organic vapor cartndge(s)

Any supplied-air respirator. ,

Any self-contained breathing apparatus with a full facepiece. .

Escape -

Any au‘-punfymc respirator with a full facepiece and an organic vapor canister.

Any appropriate escape-type, self-contained breathing apparatus.

For Unknown Concentrations or Immediately Dangerous to Life or Health -

Any supphed air respirator with full facepiece and operated in a pressure-demand or other posnwe-pressure
mode in combination with a separate escape supply. :
Any self-contained breathing apparatus with a full facepiece.

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES

)PHY SICAL STATE: hquad
COLOR: colorless
ODOR: aromatic odor

:' f";MOLECULARWElGHT 106.17 -
. MOLECULAR FORMULA: C-H3-C-H2-C6-HS

"BOTILING POINT: 277 F (136 C)
FREEZING POINT: -139 F (-95 C) _
VAPOR PRESSURE: 7.1 mmHg @ 20 C
VAPOR DENSITY (air=1): 3.66 ‘
SPECIFIC GRAVITY (water=1): 0.8670
. WATER SOLUBILITY: 0.015% -
PH: Not available _
VOLATILITY: 100% .
ODOR THRESHOLD: 140 ppm
EVAPORATION RATE: <1 (butyl acetate=1)
VISCOSITY: 0.64cP @25 C
COEFFICIENT OF WATER/OIL DISTRIBUT ION Not available S
SOLVENT SOLUBILITY: _ . .
Soluble: alcohol, ether, benzene, sulfur dioxide, carbon tetrachloride :

Insoluble! ammonia

SECTION 10 STABILITY AND REACTIVITY

REACTIVITY: Stable at norma! temperatures and pressure.



PONDITIONS TO AYOLD: Avcnd heat, ﬂames sparks and other sources of wmtwn Contamers may
Alpmre or explode if exposed to heat. Keep out of water supplies and sewers.

IN COI\’[PATIBILITIES acids, bases,, 0x1c11zmg matenals combustible materials

HAZARDO US DECOMPOSITION
Thermal decomposition products: oxides of carbon

POLYMERIZATION: Will not polymerize.

SECTION 11 TOXICOLOGICAL INFORMATION

ETHYL BENZENE:

IRRITATION DATA:

15 me/24 hour(s) open skin-rabbit mild; 500 mg eyes-rabbit severe

TOXICITY DATA:
-17800 ul/kg skin-rabbit LD50; 3500 ma/kg oral-rat LD50

CARCINOGEN STATUS: IARC: Human I_nadequate Evidence, Animal Sufficient Ewdence Group 2B;
ACGIH: A3 -Animal Carcinogen

LOCAL EFFECTS: ‘

Irmtant; inhalation, skin, eye .

ACUTE TOXICITY LEVEL:

Moderately Toxic: ingestion

Slightly Toxic: dermal absorption
)TARGET ORGANS: central nervous system
-~ MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE kidney chso:ders hver dxsorders
. respiratory disorders, skin disorders and allergies _

. TUMORIGENIC DATA: Available.

" MUTAGENIC DATA: Available. - ‘
- REPRODUCTIVE EFFECTS DATA: Avallable
ADDITIONAL DATA: May cross the placenta. -

SECTION 12 ECOLOGICAL'INFORMATION

' FATE AND TRANSPORT: |
KOW: 154881.66 (log = 3. 190) (estunated ﬁom water solubility)

KOC: 43 651.58 (log = 4.640) (estunated from water solubility)
" HENRY'S LAW CONSTANT: 6.6 E -3 atm-m3mol
BIOCONCEN TRATION - 36.39 (estixﬁatsd from waier solubility)
| AQUATIC PROCESSES: 2.6723816 hours (River Model: 1 m deep, 1 m/s ﬂow 3 m/s wind) -

ENVIRONMENTAL SUMMARY: Relatively nompers;.stent in the envuonment Not expected to leach
through the soil or the sediment. A.ccumulates very little in the bodies of living organisms. nghly volatlle :

) from water.



i

' U.S. DOT 49 CFR 172.101:

[

)SECTION 13 DISPOSAL CONSIDERATIONS

' ‘Dispose in accordance with all applicable regulations. Subject to chsposal regulatlons U. S EPA 40 CFR

262, Hazardous Waste Number(s) DQO01.

SECTION 14 TRANSPORT INFORMATION

PROPER SHIPPING NAME: Ethylbenzene
ID NUMBER: UN1175

HAZARD CLASS OR DIVISION: 3
PACKING GROUP: I~

LABELING REQUIREMENTS: 3

CANADIAN TRANSPORTATION OF DANGEROUS GOODS: .
SHIPPING NAIVE: Ethylbenzene
ID NUMBER: UN1175

" CLASSIFICATION: 3

PACKING GROUP: II

SECTION 15 REGULATCRY INFORMATION

U.S. REGULATIONS:
CERCLA SECTIONS 102a/103 BAZARDOUS SUBSTAN CES (40 CFR 302.4):

. ETHYL BENZENE: 1000 LBS RQ

L - SARA TITLE H_I SECTION 302 EXTREN[ELY HAZARDOUS SUBSTA.N CES (40 CFR 355. 30) Not o
" ‘regulated : : :

. SARA TITLE 1 SECTION 304 EXTREMELY HAZARDOUS SUBSTA_N CES (40 CFR 355 40) Not

regulated.

SARA TITLE III SARA SECTIONS 311."312 HAZARDOUS CATEGORIES (40 CFR 370.21):
ACUTE: Yes - . ‘
LCHRONIC: Yes |

" FIRE: Yes

*REACTIVE: No
. SUDDPEN RELEASE: No

SARA TITLE [l SECTION 313 (40 CFR 372.65):
ETHYL BENZENE

OSHA PROCESS SAFETY (29CFR1910, 119) Not regulated.

- STATE REGULATIONS:
- California Proposition 65: Not regulated.

JCANADIAN REGULATIONS:




WEHMIS CLASSIFICATION: BZ.

)

NATIONAL INVENTORY STATUS:

- “USINVENTORY (TSCA): Listed on inventory.

' _TSCA 12(b) EXPORT NOTIFICATION: Not listed.

" CANADA INVENTORY (DSL/NDSL): Not determined. |

SECTION 16 OTHER INFORMATION

MSDS SUMMARY OF CHANGES
SECTION 3 HAZARDS IDENTIFICATION
SECTION 15 REGULATORY INFORMATION

©Copyright 1984-2002 MDL Information Systemns, Inc. All rights resewed

MATHESON TRI-GAS, INC. MAKES NO EXFPRESS OR IMPLIED WARRANTIES,
GUARANTEES OR REPRESENTATIONS REGARDING THE PRODUCT OR THE
INFORMATION HEREIN, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY
OF MERCHANTABILITY OR FITNESS FOR USE. MATHESON TRI-GAS, INC. SHALL NOT BE
LIABLE FOR ANY PERSONAL INJURY, PROPERTY OR OTHER DAMAGES OF ANY
NATURE, WHETHER COMPENSATORY, CONSEQUENTIAL, EXEMPLARY, OR

" OTHERWISE, RESULTING FROM ANY PU'BLICATION USE OR RELIANCE UPONTHE

)mFORMATl ON HEREIN.



MATERIAL SAFETY DATA SHEET

SECTION 1 CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

" MATHESON TRI- GAS, INC. : , ' EMERGENCY CONTACT:
959 ROUTE 46 EAST o ' .- CHEMTREC 1-800-424-9300
PARSIPPANY NEW JERSEY 07054 0624 ' INFORMATION CONTACT:

. 973-257-11.00

SUBSTANCE: TOLUENE

TRADE NAMES/SYNONYMS
MTG MSDS 134; METHYLBENZENE; TOLUOL; METHYLBENZOL,; PHENYLMETHANE

METHACIDE; RCRA U220; UN 1294 C788; MAT23590; RTECS XSSZSOOOO
CHEMICAL FAMILY: hydrocarbons, aromafcm

CREATION DATE: Jan 24 1989
REVISION DATE: Dec 16 2002

SECTION 2- COMPOSITION INFORMATION ON INGREDIENTS

U ) )COMZPONENT TOLUENE

' CAS NUMBER: 108-88-3 .
" PERCENTAGE: 100.0 "

" SECTION3  HAZARDS IDENTIFICATION

NFPA RATINGS (SCALE 0-4) HEALTH-—Z FI_RE—3 REACTIVITY=0

EMERGEN CY OVERVIEW
COLOR: colorless
PHYSICAL FORM: liquid
“ODOR: distinct odor
MAJOR HEALTH HAZARDS: respiratory tract irritation, skin irritation, eye irritation, asp:ranon hazard,

.central nervous system depression, nerve damage
PHYSICAL BAZARDS: Flammable liquid and vapor. Vapor may cause flash fire.

' POTENTIAL HEALTH EF FECTS:

- INHALATION:
SHORT TERM EXPOSURE: irmitation, metallic taste, nausea, headache, drowsiness, symptoms of

drunkenness, tingling sensation, dilated pupils, kidney damage liver damage nerve damage .
" LONG TERM EXPOSURE: ringing in the ears, stomach pain, chest pain, irregular heartbeat, fainting,
menstrual disorders, blood disorders, hver enlargement, paralysis, reproductive effects, bmm damage, coma
SKIN CONTACT:

) SHORT TERM EXPOSURE: iritation



LONG TERM EXPOSURE: same as effects reported in short term exposure
JEYE CONTACT:

" SHORT TERM EXPOSURE: irrtation (possibly severe), teanng

-LONG TERM EXPOSURE: same as effects reported in short term exposure

. INGESTION:

. SHORT TERM EXPOSURE: same as effects reported in short term mhalanon, aspiration hazard
. LONG TERM EXPOSURE: reproductive effects

'SECTION 4  FIRST AID MEASURES

INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial respiration if ﬁot
breathing. Get immediate medical attention. :

SKIN CONTACT: Wash skin with soap and water for at least 15 minutes while removing coataminated
“clothing and shoes. Get medical attention, if needed. Thoroughly clean end dry contaminated clothing and
shoes before reuse. ‘ .

EYE CONTACT: Flush eyes with plenty of water for at least 15 minutes. Then get unmedmte medical
~ aftention. .

) INGESTION: Aspiration hazard. DO NOT induce vomiting. If vorm'ting occurs, keep head lower than hips .
to help prevent aspiration. Get immediate medical attention. Give artificial respiration if not breathing.

) SECTION 5 FIRE FIGHTING MEASURES

o JFIRE AND EXPLOSION HAZARDS: Severe ﬁre hazard The vapor is heawer than air. Vapors or gases

o may ignite at distant ignition sources and flash back. Vapor/air mixtures are explosive. Electrosta.tlc -
g d1schargcs may be generatcd by flow or, agitation resulting in ignition or explosmn : B

“f._EXTJNGUlSHING MEDIA: regular dry chemlcal carbon dlomdc water, regular foam ;
"Large fires: Use regular foam or flood with fine water spray.

© FIRE FIGHTING: Move container from fire area if it can be done-without risk.-Cool containers with water
spray until well after the fire is out. Stay away from the ends of tanks. For fires in cargo or storage area: Cool

. coniainers with water from unmanned hose holder or monitor nozzles until well after fire is out. If this is
impossible then take the following precautions: Keep unnecessary people away, isolate hazard area and deny
entry. Let the fire burn. Withdraw. immediately in case of nsing sound from venting safety device or any
discoloration of tanks due to fire. For tank, rail car or tank truck: Evacuation radius: 800 meters (1/2 rmle)

-~ Water may be ineffective.

FLASH POINT: 39 F (4 C) (CC)
. LOWER FLAMMABLE LIMIT: 1.2%
UPPER FLAMMABLE LIMIT: 7.1%
AUTOIGNITION: 896 F (480 C)
. FLAMMABILITY CLASS (OSHA): IB

JSECTION 6 ACCIDENTAL RELEASE MEASURES




JAJR RELEASE:
Reduce vapors with water spray. Stay upwind and keep out of low areas.

SOIL RELEASE: | - o ; ,
" Dig holding area such as lagoon, pond or pit for containment. Dike for later disposal. Absorb with sand or -
other non-combustible material. Coliect with absorbent into suitable container. - -

WATER RELEASE: : o :
. Absorb with activated carbon. Collect spilled material using mechanical equipment. Cover with absorbent
_sheets, spill-control pads or pillows. Apply detergents, soaps, alcohols or another surface active agent.
Remove trapped material with suction hoses. Subject to California Safe Drinking Water and Toxic '
Enforcement Act of 1986 (Proposition 65). Xeep out of water supplies and sewers.

OCCUPATIONAL RELEASE: o

- Avoid heat, flames, sparks and other sources of ignition. Stop leak if possible without personal dsk. Reduce
vapors with water spray. Small spills: Absorb with sand or other non-combustible material. Collect spilled

" matenal in appropriate container for disposal. Large spills: Dike for later disposal. Remove sources of
ignition. Keep unnecessary people away, isolate hazard area and deny entry. Notify Local Emergency
Planning Committee and State Emergency Response Commission for release greater than or equal to RQ
(U.S. SARA Section 304). If release occurs in the U.S.-and is reportable under CERCLA Section 103, notify
the Nationa} Response Center at {800)424-8302 (USA) or (202)426-2675 (USA).

SECTION 7 HANDLING AND STORAGE

" STORA.GE: Store and handle in accordance with all current regulations and standards. Subject to storage.
*. rtegulations: U.S.OSHA 29 CFR 1910.106. Protect from physical damage. Store outside or in a detached -
-~ building. Store with flammable liquids. Keep separated from incompatibie substances. Grounding and ',

‘bonding required. Store'in a tightly closed container. Store in a cool, dry place. . A

| SECTION 8§ EXPOSURE CONTROLS, PERSONAL PROTECTION |

 EXPOSURE LIMITS:
- TOLUENE:
200 ppm OSHA TWA . |
. 300 ppm OSHA ceiling
500 ppm OSHA peak 10 minute(s).
100 ppm (377 mg/m3) OSHA TWA (vacated by 58 FR 35338, June 30, 1993)
150 ppm (565 mg/m3) OSHA STEL (vacated by 58 FR 35338, June 30, 1993)
50 ppra ACGIH TWA (skin) - ' :
_ ' 100 ppm (375 mg/m3) NIOSH recommended TWA 10 bour(s) S
150 ppm (560 mg/m3) NIOSH recommended STEL - '

- VENTILATION: Provide local exhaust ventilation system. Ventilation equipment should be explosion~
. resistant if explosive concentrations of material are preseat. Ensure compliance with applicable exposure
limits.

) EYE PROTECTION: Wear splash resistant safety goggles with a faceshield. Provide an emergency eye
wash fountain and quick drench shower in the immediate work area. :



\(Z‘LOTHIN G: Wear appropriate chemical resistant ciothing. |
B GLOVES Wear appropriate chemlcal resistant gloves

. RESPJ_R_ATOR The following resplrators and maximuin use concentratlons are drawn from NIOSH a.nd/or \’

- OSHA.

500 ppm
" Any chemical cartridge respirator with organic vapor cartndoe(s)

Any powered air- punfymg respirator with organic vapor cartridge(s).
Any air- punfymg respirator with a full faceplece and an OTganic vapor canister.
© Any supplied-air respirator. :

" Any self-contained breathing apparatus with a full facepiece,

-~ Escape - ' -
Any air-purifying respirator with a full facepiece and an organic vapor canister.
Any appropriate escape-type, self-contained breathing apparatus.

_For Unknown Concentrations or Immediately Dangerous to Life or Health -
Any supphed—au‘ respirator with full facepiece and operated in a pressure-dernand or other positive-pressure
mode in combination with a separate escape supply.

- Any self-contained breathing apparatus with a full facepiece.

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES

 PHYSICAL STATE: hquid -

)APPEARAN CE: clear

“COLOR: colorless

ODOR: distinct odor
‘MOLECULAR WELGHT: 92.14
- MOLECULAR FORMULA: C6—HS C-H3"
CBOILING POINT: 232 F (111 C)
FREEZING POINT: -139F (-55 C)
"VAPOR PRESSURE: 22 mmHg @ 20 C
. YAPOR DENSITY (air=1): 3.14
- SPECIFIC GRAVITY (water=1): 0.8669
WATER SOLUBILITY: 0.05% @ 20 C

.. PH: Not available

- VOLATILITY: 100% _

ODOR THRESHOLD: 10-15 ppm .
-EVAPORATION RATE: 2.24 (butyl acetate=1)
C VISCOSITY: 0.560 mPas@25C
- COEFFICIENT OF WATER/OIL DISTRIBUTION Not available

SOLVENT SOLUBILITY: ' '
Soluble: alcohol, ether, benzene, acetone hgrom chloroform, acetic acid, earbon disulfide

SECTION 10 STABILITY AND REACTIVITY

REACTIVITY Stable at normal temperatures aud pressure.

_) CONDITIONS TO AVOID: Avoui heat, flames, sparks and other sources of ignition. Containers may




' ruptu_rc or e*qplodc if c‘qnosed to heat. Keep out of water supphes and SEWETS.

H\ICONLPATIBLLITIES halogens, combustible matenals acids, oxidizing materials, metal salts

- HAZARDOUS DECOMP OSITION:

- . Thermal decomposition products: oxides of carbon, hydrocarbons

. POLYMERIZATION: Will not polymerize.

CSECTION 11  TOXICOLOGICAL INFORMATION

TOLUENE:
IRRITATION DATA: .
300 ppm eyes-humar; 435 mg skin- rabbit mild; 500 mg skin-rabbit moderate; 20 mg/’M hour(s) skin-rabbit

moderate; 870 ug eyes-rabbit mild; 2 mg/24 hour(s) eyes-rabbit severe; IOO mg/30 sccond(s) rinsed eyes-
rabbit mild; 250 u1/24 hour(s) skin-pig mild

TOXICITY DATA:
49 gm/m3/4 hour(s) inhalation-rat LC50; 14100 ul/kg skin-rabbit LD50; 636 mg/kg oral-rat LD50

CARCINOGEN STATUS: IARC: Human Inadequate Evidence, Animal Evidence Suggesting Lack of*
Carcinogenicity, Group 3; ACGIH: A4 -Not Classifiable as a Human Carcinogen
LOCAL EFFECTS:
Iritant: inhalation, skin, eye
~ ACUTE TOXICITY LEVEL:
Moderately Toxic: ingestion
)Slightiy Toxic: inhalation, dermal absorption
CTARGET ORGANS: nervous system -
- MUTAGENIC DATA: Available.
"~ REPRODUCTIVE EFFECTS DATA: Available. -
e .- ADDITIONAL DATA: Alcohol may cnhance the tomc effects. Sumulants such as cpmcphnnc may mducc -
vcntncular ﬁbnllatlon ‘

_ SECTION 12 ECOLOGICAL TNFORMATION

ECOTOXICITY DATA '
FISH TOXICITY: 81 10 ugfL 96 hour(s) LC50 (Mortality) Coho salmon,sitver salmon (Oncorhynchus

. kisutch)
INVERTEBRATE TOXICITY: 6000 ug/L 48 hour(s) EC50 (hnmobilizafion) Water flea (Daphnia magna)

ALGAL TOX.ICITY: 9400 ug/L 8 hour(s) EC50 (Growth) Green algae (Selenastrum capricornutum)

]

FATE AND TRANSPORT:
BIOCON CENTRATION: 1716 ug/L 6 hour(s) BCF (Rcs1duc) Water flea (Dapbma magna) 1.5ug/L-

" SECTION 13 DISPOSAL CONSIDERATIONS

Dispose in accordance with all apphcablc regulations. Subject to disposal rcgulanons u. S EPA 40 CFR
}262. Hazardous Waste Numberz(s): U220.




" SECTION 14 TRANSPORT INFORMATION
©.U.S.DOT 49 CFR 172.101: |

' 1D NUMBER: UN1294

)

PROPER SHIPPING NAME: Toluene

-HAZARD CLASS OR DIVISION 3
PACKING GROUP: I

. LABELING REQUIREMENTS: 3

CANADIAN TRANSPDRTATLON OF DANGERQUS GOODS
SHIPPING NAME: Tolene

ID NUMBER: UN12%4

CLASSIFICATION: 3

PACKING GROUP: II

SECTION 15 REGULATORY INFORMATION

U.S. REGULATIONS:
CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4):

-TOLUENE 1000 LBS RQ

)SARA TITLE I SECTION 302 EXTREMZELY HAZARDOUS SUBSTANCES (40 CFR 355 30) Not
regulated. . ) o

- SARA TITLE I SECTION 304 EX’I‘REMELY HAZARDOUS SUBSTANCES (40 CRR 355, 40): Not
S regulated ' R : S :

-

S SARA TITLE I SARA SECTIONS 311/312 HAZARDO us CATEGOR.IES (40 CFR 370, 21)

ACUTE: Yes

"~ CHRONIC: Yes
: FIRE: Yes '
.- REACTIVE: No

SUDDEN RELEASE: No

SARA TITLE III SECTION 313 (40 CFR 374. 65)

' TOLUENE

)

OSHA PROCESS SAFETY (29CFR1910 119): Not regulated

STATE REGULATIONS:

California Proposition 65:

Known to the state of California to cause the following:
TOLUENE

Developmental tommty (Jan 01, 1991)

CANADIAN REGULATIONS:
WHMIS CLASSIFICATION: BD2




S

NATIONAL INVENTORY STATUS:

U.S. INVENTORY (TSCA): Listed on inventory.

. TSCA 12(b) EXPORT NOTIFICATION: Notlisted.

. CANADA INVENTORY (DSL/NDSL): Not determined..

- SECTION 16 OTHER INFORMATION -

MSDS SUNVMMARY OF CHANGES

. SECTION 15 REGULATORY INFORMATION

©Copyﬁght 1984-2002 MDL Information Systems, Inc. All rights reserved.

© MATHESON TRIGAS, INC. MAKES NO EXPRESS OR IMPLIED WARRANTIES,

GUARANTEES OR REPRESENTATIONS REGARDING THE PRODUCT OR THE

JINFORMATION HEREIN, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY

OF MERCHANTABILITY OR FITNESS FOR USE. MATHESON TRI-GAS, INC. SHALL NOT BE
LIABLE FOR ANY PERSONAL INJURY, PROPERTY OR OTHER DAMAGES OF ANY

. NATURE, WHETHER COMPENSATORY, CONSEQUENTIAL, EXEMPLARY, OR

OTHERWISE, RESULTING FROM ANY PUBLICATION, USE OR RELIANCE UPON THE | o

- INFORMATION HEREIN.




_ Mater_iéi Safety Data Sheet

LA1669
Xylene

Revision Date: 02/24/2001 Date of Printing: 04/26/2002

1. CHEMICAL PRODUCT AND COMPAINY IDENTIFICATION

" Product Id: LA1569

Product Name: Xylene

Synonyms: . Xylol Dimethylbenzene.

Chemical Family: Hydrocarbon
- Application: . = Chemical intermediate.

Distributed By: Vopak Canada Lid, Vopak USA,

- Van Horne Way 6100 Carillon Point

Richmond, BC -+ Kirkland, WA SB003 -
- VBX TW35 - USA

,Prepared By: The Safety Health and Environment Department of Vopak Canada Ltd.

Emergency Te!ephone Number (CHEMTREC) {800) 424-9300

)eiephone nurnber for non-emergency guestions concerning MSDS({Canada): (604) 303- 2565
Vopak USA. Inc. Corporate Off:ce Number: (425) 839-3400

Hazardous Components

E COMI’OSITION/INFORMATION ONINGREDIENTS ]

Ingredients o : Percent ' LD50s and LC50s Route & Species:
Xylene, Mixture Of Isomers . 60-100 Inhalation LG50 Rat : 5000 ppm/4HOral LD50 Rat : 4300 mg/kgDermal
1330-20-7 : D50 Rabbit : =1700 mg/kg
Ethyl Benzene | 1030 - ~ Orai LD50 Rat : 3500 mg/kgDermal'LD50 Rabbit : 17800 ul/kg
-100-41-4 ‘ ‘ :
Notes: No additional remark.
B 3. HAZARDS IDENTIFICATION ]

" Ppotential Acute Health Effects: _

Eye Contact: J Vapours are moderately irritating to the eyes. A

Skin Contact: . Causes moderate skin irritation.
) ' ' LA1669 Xylene
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++" = Inhalation:

Ingestion:

" Vapours are moderately irritating to the respiratory passages. The liquid when
‘accidently aspirated into the lungs can cause severe inflammation of the lung. in o
rare cases may sensitize heart muscle causing heart armythmia. Solvent abusers. -
‘exposed to high doses of aromatic solvents (e.g. tokienefxylene) show signs of - ..
hearing loss as well as damage to the brain, fiver and kidney. Excessive exposure =

_ during pregnancy may be hazardous to the developing fetus. . i
Harmiui if swallowed.

.- .

4. FIRST AID MEASURES

Eye Contact:

l ‘Skin Contact:

' _1nAhalation:

Ingestion:

Notes To Physician:

Flush ey.as with water for at least 15 minutes while holding eyelids apen. Seek immediate medical -

attention.

Flush affected skin with gently'ﬂowing water for at least 20 minutes and remove contaminated

clothing while rinsing. Wash contaminated skin with mild soap and water for 15 minutes. Obtain
medical attention immediately. . _

Iif inhaled, remove to fresh air. |f not breathing, give artificial respiration. If breathing is difficult,
give oxygen. Get medical attention immediately.

Do NOT induce vomiting unless directed to do so by medical personnel. Guard against aspiration
into lungs by having the individual turn on lo their left side. Getimmediate medical attention. If
vomiting occurs spontaneously, keep head below hips to prevent aspiration of liquid into the lungs.
The main hazard following accidental ingestion is aspiration of the liquid into the lungs producing -
chemical pneumonitis. If more than 2.0 mUkg has been ingested, vomiting sheould be induced with

" supervision. If symptoms such as loss of gag reflex, convulsions or unconscicusness occur before

* vomiting, gastric lavage with a cuffed endotracheal tube should be considered.

5. FIRE FIGHTING MEASURES ' J

Flash Point (C): ~
Flash Point Method:

=24 (F) >75
Tag Closed Cup

i\utoignition Temperature (C): ' 527 (F): 980
_ Flammable Limits in Air- Lower (%): 1.1

Extinguishing Media: : ST
~Special Exposure Hazards: b Vapour forms a flammable / explosive mixture with air between upper and -~ .

L Ftammable Limits in Air - Upper (%): 7

Dry chemical. Carbon dioxide Foam Water mist

lower flammable limits. Vapours may travel along ground and flashback S
‘along vapour trail may occur. Do not use water except as a fog. Product =~ *
will fioat and can be reignited on surface of water. Containers exposed to '
intense heat from fires should be cooled with water to prevent vapour

~ pressure build-up which could result in container rupture. Container areas
exposed to direct flame contact shouid be cooled with large quantities of
water as needed to prevent weakening of container structure. Always stay
away from ends of containers due to explosive potential. Fight fire from
maximum distance. Do not enter confined fire space without adequate
protective clothing and an approved positive pressure self-contained:
breathing apparatus. ‘ _

Special Protective Equipment: Fire fighters should wear full protective clothing, including self-contained

breathing equipment. .

" NFPA RATINGS FOR THIS PRODUCT ARE: HEALTH 2, FLAMMABILITY 3, REACTIVITY 0 : '

_ HMIS RATINGS FOR THIS.PRODUCT ARE: HEALTH 2, FLAMMABILITY 3, REACTIVITY 0

6. ACCIDENTAL RELEASE MEASURES -

1

LA1669 Xylene
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‘Personal Precautionary Restrict access to unprotecied personnel. Wear appropriate protective equipment.
-° o Measures: = - . : :
! )vironmental Precautionary: Prevent from entering sewers, waterways or low areas. Consult local autherities.

rocedure for . . ) Eliminate all ignition sources. Isofate spill and stop leak where safe. Try 1o work upwind of
. Cleaning/Absorption: . spill. Aveid direct contact with material. Saturated clothing should be immediately removed -
) ) : ) to avoid flammability hazard. Wear appropriate breathing apparatus (if applicable) and
~ protective ciothing. Dike and cortain land spills; contain water spilis by booming. Use
. water fog to knock down vapours; contain runoff. For large spills, remove by mechanical
means and place in containers. For srnall spills, coilect with non-combustible sorbent. '
Flush area with water to remove trace residue. '

T — 7. HANDLING AND STORAGE — - -

Handling: : ] Flammabie. Do net cut, drill, grind, weld or perform similar éperations on or near containers.

‘ : Vapours may accumnulate and trave! to distant ignition sources and flashback. Empty containers
may contain hazardous product residues. Fixed equipment as well as transfer containers and
equipment should be grounded to prevent accumulation of static charge. Hot surfaces may be
sufficient to ignite liquid even in the absence of sparks or flames. Extinguish pilot lights, cigaretes
and turn off other sources of ignition prior to use and until all vapours are gone. Do not pressurize
drum containers to empty them. Avoid breathing vapours and prolonged or repeated contact with
skin. Launder contaminated clothing prior to reuse. Use good personal hygiene. Air-dry

~ contaminated clothing in a weil ventilated area before iaundering,
Storage: ) Store in a cool, dry, well ventilated area, away from heat and ignition sources. Use explosion-proof
' .+ .ventilation to prevent vapour accumulation. :

[ 8. EXPOSURE CONTROLS/PERSONAL PROTECTION |

' Sngineering Controls: - For personnel entry into confined spaces (i.e. bulk storage tanks) a proper

) . s . confined space entry procedure must be followed including ventilation and testing

o of tank atmosphere. Local ventilation recommended where mechanical ventilation
[ — e ' is ineffective in controlling airborne concentrations below the recommended '
S o ' ' occupational exposure limit. Concentrations in air should be maintained below
lower explosive limit at ali times or below the recommended threshold limit value if
unprotected personnel are involved. Make up air should always be supplied to
balance air exhausted (either generally or locally). Electrical and mechanical
equipment should be explosion-proof. Mechanical ventilation is recommended for’
o . . all indoor situations to control fugitive ernissions. ' '

"Respiratory Protection: If exposure exceeds occupational exposure limits, use an appropriate NIOSH-
o - -approved respirator. Use a NIOSH-approved chemical cartridge respirator with
organic vapour cartridges or use a NIOSH-approved supplied-air respirator. For -
high airbourne concentrations, use a NIOSH -approved supplied-air respirator,
either self-contained or airline breathing apparatus, operated in positive pressure -

A mode, .
Gloves: e : impervious gloves. Polyvinyl gloves. Viton gloves.

Skin Protection: T Impervious gloves (viton, polyvinyl alcohol) should be worn at all times when
: : ' * handling this product. In confined spacas or where the risk ‘of skin exposure is
much higher, impervious clothing should be worn.

Eyes: o Chemical safety goggles and or full face shield to protect eyes and face, if product
: ' is handled such that it could be splashed into eyes. o
Qther Personal Protection Data: Ensure that eyewash stations and safety showers are proximal to the work-station |
. location.

Hazardous Components:

) ' . LA1668 Xylene
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© ACGIH 2000 - Time Woalghted OSHA - Vacated PELs - Time
Ingret_:lients‘ ' Percent  }Averages : ‘ . |Weighted Averages
ﬁylene Mlxture Of lscmers  |60-100 - 100 ppm TWA : 100 ppm TWA; 435 mg/m® TWA
- (1330-20-7
] . |[Ethy! Benzene - [10-30 . 100 ppm TWA 100 ppm TWA; 435 mg/m* TWA
. 1100-41-4 ‘

9. PHYSICAL AND CHEMICAL PROPERTIES

Physical State:

. Color:

Odor:

pH: :

Specific Gravity:

Boiling Point {C):

" Freezing Point {C): -

“Vapor Pressure:
Vapor Density:
% Volatile by Volume:
Evaporation Rate;
Soiubility:
YOCs (lbslgai[on)
Viscosity:
Molecular Weight:

Liquid
Colouriess
Sweet Aromatic Odour
Not Avaiiable.
0871
137 - 143 {F): 278 - 288
>48 (F):  >-54
=5 mm Hg
a7
Not Available,
072
Negligible water solubility. Soluble in érganic soivents
Mot Available.
Not Available,
106.2

10. STABILITY AND REACTIVITY

hemical Stability:

Conditions to A\Joid .

".:Materials to Avoid: _
‘Hazardous Decomposition_ Products - ' Carbon monoxide. Carben dioxide. -

. ;V Addltlonal Information:

. Stable

. Hazardous Po!ymerization:. . Will not ocour

Avoid excessive heat open flames and all lgnmon sources,-
Strong oxidizing agents.

' Xylene will attack some forms of plastics, rubber and coaﬁngs

.

11. TOXICOLOGICALINFORMATION

PrincipleARoutes of Exposure -

Ingestion:
- Skin Contact:
-Inhaiation:

Eye Contact:

Aggravated Conditions:

- Harmful if swallowed.
Causes moderate skin irritation. :
Vapours are moderately irritating to the respiratory passages. The liquid when accidently
aspirated into the lungs can cause severe inflammation of the lung. In rare cases may
" sensitize heart muscle causing heart arrythmia. Solvent abusers exposed to high doses of
-aromatic solvents (e.g. toluene/xylene) show signs of hearing loss as well as darmage to
" the brain, liver and kidney. Excessive exposure during pregnancy may be hazardous to
the developmg fetus.-
Vapours are moderately irritating to the eyes,
Pre-existing eye, skin and respiratory disorders may be aggravated by exposure to this
product.

1

Carcinegenicity Comment:  No additional information available,

Other:

" Prolonged exposures to high vapour concentration can cause headache, dizziness,
nausea, blurred vision and central nervous system depression, Prolonged and repeated
-contact with the skin can cause defatting and drying of the skin resuiting in skin irritation

LA1668 Xylene
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JAcute Test:
~ Acute Cral LD50:

" Acute Derrnal LD50:
‘Acute Inhalation LC50:
.. . Primary lrritation Ef'fect

ot Carcmogemmty

and dermatitis, |

Not Avaitable, -
. Not Available.
" .Not Availabie.

Causes skin and eye irritation, Respiratory d|sorders

~ This product contains ethylbenzene. Ethylbenzene has been shown tocause ..
cancer in laboratory animals. Toxicity tests-carried out for Ch:’OHIC effects and - DL

mutagenlcaty have been negatlve

Xylene, Mixture Of Isomers 60-100 1330-20-7
IARC - Group 3 (not classifiable)

Ethyl Benzene 10-30 100-41-4

IARC - Group 2B (Possihly carcinogenic)

Hazardous Components:

Listed

Listed

Emhry_otox:cxty

' Mutagenicity:

*High exposures to xylene in some ammal StLIdlES oﬂen at levels toxic to the
mother, affected embryoffetal development The signifi icance of this f inding to

hurnans is not known,

" Toxicity tests carried out for. chroruc effects and mutagenicity have been. negatlve

" ingredients Percent’ ACGIH 2000 - Carcinogens

Xylene, Mixture Of isomers  [60-100 A4 - Not Classifiable as a Human Carcanogen
1330-20-7
Ethyl Benzene 10-30 Mot llsted

_[100-41-4

o Genotoxlcsty : _'NQt_Avai'llable."‘ ’

3 ReproductweIDevelopmentaI _ Not Available- B :
Toxicity: *
Teratogemc:ty * Not Avallable

12, ECOLOGICAL INFORMATION

Mo'bility:
Persistence:
Bioaccumuliative:

Ecotoxicological Infermation:
~ Ecotoxicity - Fish Species Data
~Acute Crustaceans Toxicity:
Ecotoxicity - Freshwater Algae Data

Chernical Fate Information:

. Other Informaticon:

Not Avaiiable.
Not Available,
Not Available,

Not Available.
Not Available. -
Not Available.
Not Available,

" Do not aliow product or runoff from fire control to enter storm or sanitary
_sewers, lakes, rivers, streams or public waterways. Block off drains and
ditches. Spill areas must be cleaned and restored to original condition or
to the salisfaction of authonhes May be harmiul to aquatic life.

" LA1669 Xylene
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Biodegrades {slow). Rapid volatilization. Not expected to biocbnc'entra'te.

P | 13. DISPOSAL CONSIDERATIONS
) .
Disposal of Waste Method: :
"+ Waste management priorities (depending on volumes and concentration of waste) are : 1. recycle (reprocess}, 2. energy

.~ recovery {(cement kilns, thermal power generation}, 3. incineration, 4. disposal at a licensed waste disposal facility. Do not _: . "
~ attempt to combust waste on site. Incinerate at a licensed waste disposal site with approval of environmental authority. -

" Contaminated Packaging: .
Empty coniainers should be recycled or disposed of through an approved waste management facility.

IATA Label: Fiammabla liquid.

Remarks: Neo additional remark.
IMDG:

IMDG Proper Shnppmg Name Xylenes

Hazard Class: ! '

-Packing Group _ il

"EMS No.: - 3-07

MFAG Table No.: ' Not apphcable

Marine Pollutant: No.

‘IMDG Flash Point (C) “17-23

" Packing Group:

IMDG Label:

Remarks:

" TDG (Canada):

‘Marine Pollutant:

[ 14. TRANSPORT INFORMATION
: DOT (U.S.):
_-DOT Shipping Name: Xylenes
‘Hazard Class: 3
UN/NA Number: UN1307
DOT Packing Group: Hi
DOT Reportahie Quantity (Ibs): 100
Marme Pollutant: No,
ICAOQNATA: :
IATA Froper Shipping Name: Xylenes
IATA Hazard Class: 3
UN/NA Number: UNT307

~ Flammable Iiduid.'

No additional rernark,

TDG Proper Shipping Name: Xylenes
‘Hazard Class: 3
- UN Number: UN1307
" Packing Group: pi :
- Note: No additional remark.

No.

[ ' 15. REGULATORY INFORMATION
-U.8. TSCA Inventory Statusg B Listéd. |
. Canadian DSL Inventory Status: - Listed.

Canadian NDSL Inventory Status: Not Listed.

) ' LA16S2 Xylene
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" U.S. Regulatory Rules - - . o

;Lylene, Mixture Of Isomers 50-100 1330-20-7

CERCLA/SARA - Section 302;
" SARA (311, 312} Hazard Class:
CERCLA/SARA - Section 313:

Ethyl Benzene 10-30 100-41-4
CERCLA/SARA - Section 302:

- SARA {311, 312) Hazard Ciass:
CERCLAJ/SARA - Section 313:

_California Proposition §5:
MA Right to Know List:

New Jersey Right-to-Know List:

Pennsylvania Right to Know List:

Canada - WHM!S Classification:

Not Listed.
Listed
_Listed '

Not Listed.
Listed
Listed

Not Listed,
Listed.
_-List-ed.‘
Listed. _
- B2 FLAMMABLE LIQUEDS' '

D2A VERY TOXIC MATERIALS
D2B TOXIC MATERIALS

ks _L

" 16.  OTHER INFORMATION

. The foliowing sections have been revised:  Nothing has been revised.

- Additional Information: " "This product has been classified in accordance with the hazard criteria of the Canadian
: ons (CPR) and the MSDS containsall the information required

-~ Controlled Products Regulati
by the CPR.
Disclaimer: . NOTICE TO READER:

Vopak, expressly disclaims all express or implied warranties of merchantabiiity and fithess
for a particular purpose, with respect to the product or information provided hergin, and
shall under no circumstances be liabte for incidental or consequential damages.”

Do not use ingredient information and/or ingredient percentages in this MSDS as a
. product specification. For product specification information refer to a Product Specification

Sheset and/or a Certificate of Analysis. These can be obtained from your jucal Vopak Sales

Office. , ‘

LA1668 Xylene
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" All information appearing herein is based upon data obtained from the manufacturer - -

and/or recognized technical sources. While the information is believed to be accurate,

_Vopak makes no represenlations as to its accuracy or sufficiency. Conditions of use are -~ .. ..
;- beyond Vopak's control and therefore users are responsible lo verify this data under their .= - .
.~ own operating conditions to determine whether the product is suitable for their particular ~ ...~
. purposes and they assume all risks of their use, handling, and disposal of the product, or. .
~from the publication or use of, or refiance upon, information contained herein. This o

information. relates only to the preduct designated herem and does not refate to its use in

i _ ‘combmatlon wath any other matenal orin any other process

END OF MSDS*™

LA1669 Xylene
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AMERRADH HESS COR PDQQTEQN NEPA 704 [Section 15)- .

MATERIAL SAFETY DATA SHEET
Methyl tert-Butyl Ether (MTBE) ' ~ MSDS No. 9922

‘_ [1. ° CHEMICAL PRODUCT and COMPANY INFORMATION {rev. Apr-88) - l
Arnerada Hess Corporation ' _

1 Hess Plaza
Woodbrldge NJ 07095-0961

EMERGENCY TELEPHONE NUMBER (24 hrs):  CHEMTREC {800) 424-9300
COMPANY CONTACT (business hour;} Corporate Safety (732) 750-600C

- SYNONYMS: 2-melhoxy—2-methy1 propane; Methyl t-butyl ether; MTBE; t-butyl methyl ether

See Section 16 for abbrewatlons and acronyms.

[_2. COMPOSITION and INFORMATION ON INGREDIENTS {rev. Sep-94) - : ]
. CONCENTRATION
INGREDIENT NAME , EXPOSURE LIMITS - PERCENT BY WEIGHT
Methyl-tertiary butyl ether (MTBE) ~ OSHA PEL-TWA/STEL: Nore established >G7%
CAS NUMBER: 1634-04-4 ACGIH TLV-TWA; 40 ppm, A3 :

MTBE (CsH,20} is used as an octane booster and oxygenate for unieaded gasolme

{3 HAZARDS IDENTIFICATION *_(rev. Apr-98; Tox-88)

EMERGENCY OVERVIEW
DANGERI .
‘EXTREMELY FLAMMABLE - EYE AND MUCCOUS MEMERANE IRRITANT - EFFECTS CENTRAL
NERVOUS SYSTEM - HARMFUL OR FATAL IF SWALLOWED ASP]RATION HAZARD,

‘1 High fire hazard, Keep away from heat, SDark open flame, and other ignition sources.

1 Contact may cause eye, skin and mucous membrane irritation. Avoid proionged breathing of vapors or .
mists. Inhalation may cause 1rr[tat|on anesthetlc effects (dazzmess nausea, headache mtoxmahon) and ﬁ o

respiratory system effects. _ .
If ingested, do NOT induce vom:tmg. as thls may cause chemical pneurnon:a (fluid in the lungs).

"EYES
Contac:l with the ey_e may cause slighttc mild irritation. .

SKIN
Practically non-toxic if absorbed followmg acute (smgle) exposure. May cause skin irritation with
prolonged or repealed contact. Liquid may be absorbed through the skin in toxic amounts if large areas of

skin are exposed repeatedly.-

INGESTION :
. The major health threat of mgeshon occurs from the danger of aspiration (breathing) of liquid drops into
" the lungs, particularly from vomiting. Aspiration may result in chemical pneumonia (fluid in the lungs), '
severe lung damage, respiralory failure and even death.

Ingestion may cause gastrointestina! disturbances, including irritation, nausea, vomiling, and diarrhea,
. and central nervous system (brain} effects similar to alcohol intoxication. In severe cases, tremors,
convulsions, loss of consciousness, coma, respiralory arrest and death may oceur,

INHALATION .
.. Excessive exposure may cause imitation lo the nose, throal, lungs and respiratory tract. Central nervous

system (brain) effects may include headache, dizziness, less of balance and coordination,
unconsciousness, coma, resplralory failure, and death.

. Revision Date: 04/07/98 ' . . : Page 1 of 7



Vo AMERADA HESS CORPORATION

' MATERIAL SAFETY DATA SHEET -
| Methyl tert-Buty! Ether (MTBE) - MSDS No. 9922

WARNING: the burning of any hydrocarbon as a fuel in an area without adequate venlilation may result in‘
. hazardous leveis of combustion products, including carbon monoxide, and inadequale oxygen levels, '
which may cause unconsciousness, suffocation, and death.

CHRONIC EFFECTS and CARCINOGENICITY :

" This product has produced cancer, developmenlal and systemic toxicity in laboralory animals fotlewing
repeated exposure. The significance of these resulis to human exposures has not been determined — see
Section 11, Toxicological Information.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE :

Irritation from skin exposure may aggravate exisling open wounds, skin disorders, and dermatitis (rash} -
conditions. Chronic respiratory disease, or pre-existing central nervous system disorders may be
aggravaied by exposure.

B-. FIRST AID MEASURES . {rev. Apr—98' Tox-98)

EYES
in case of contact with eyes, immediatety flush with c|ean low-pressure water for at least 15 min. Hold

eyelids open to ensure adequale flushing. Seek medical attention.

-SKIN
* Remove contaminaled clothing. Wash conlaminated areas thoroughly with soap and water of waterless
“hand cleanser. Obtain rned1ca! attention if irritation or redness develops,

- INGESTION
DO NOT INDUCE VOMITING. Do notgwe liquids. Obtain immediate medical attention. if spontaneous

- vomiting oceurs, lean victim forward to reduce the risk of aspiration. Small amounts of material which
) . -7 enter the mouth should be rinsed out until the taste is dissipated.

© INHALATION
Remaove person to fresh air. if person is not breathlng ensure an. open airway and provide artificial

- respiration. If necessary, provide addmonal nygen once breathmg is restored if trained to do s0. Seek
“medical attention immediately. . . Dol

| 5. FIRE FIGHTING MEASURES _ (rev. Nov—96)
FLAMMABLE PROPERTIES:
..~ FLASH POINT: 14 °F (-25°C)

" AUTOIGNITION TEMPERATURE: AP B15°F (435 °C)
OSHA/NFPA FLAMMABILITY CLASS: 1B (flammable liquid)
LOWER EXPLOSIVE LIMIT {%): 16

" UPPER EXPLOSIVE LIMIT (%): 8.4

. FIRE AND EXPLOSION HAZARDS
“Vapors may be ignited rapidly when exposed to heat, spark, open flame or other source of ignition.
Flowing product may be ignited by self—generated static electricity. When mixed with air and exposed to
an ignition source, flammable vapors can burn in the open or explode in confined spaces. Being heavier
than air, vapors may travel long distances to an ignition source and flash back. Runoff to sewer may
" cause fire or explosion hazard, ' '

This product burns with a blue flame which is ofien less visible than gasoline or other pelroleum
hydrocarbons flames. :

" EXTINGUISHING MEDIA
SMALL FIRES: Any extinguisher suitable for Class B fires, dry chemical, C02 waler spray. fire fghtang

foam, or Halen.

" LARGE FIRES: Waler spray, fog or fire fighting foam suitable for polar solvents. Waler maybe insffective
for fighting the fire, but may be used to cool firg-exposed containers.

Revision Date: 04/07/98 . . : A . Page20of 7



AMERADAHESS CORPORATION

MATERIAL SAFETY DATA SHEET

MSDS No., 9922 |

Methyl tert-Buty! Ether (MTBE) _

. Firefighting foam suitable for poiar solvents is recommended - refer lo NFPA 11 "Low Exp

FIRE FIGHTING INSTRUCTIONS
Small fires in the incipient {beginning) slage may typically be exnngmshed using handheld
extinguishers and other fire fighting equipment.

ansion Foam ."

portabie fire

Firefighting activities thal may resultin potential exposure to high heat, ‘smoke or toxic by-products of
combustion should require NIOSH/MSHA- approved pressure-demand self-contained breathing apparatus

with full facepiece and full protective ciothing.

".Isolate area around container involved in fire. Cool tanks, shells, and containers expcsed

tc fire and

excessive heat with waler, For massive fires the use of unmanned hose holders or monitor nozzles may
be advantageous o further minimize personnel exposure. Major fires may require withdrawai, allowing

_the tank to burn. Large storage lank fires typically require specially trained personnel and
" extinguish the fire, often inciuding the need for properly applied fire fi fghtlng foam.

See Section 16 far the NFPA 704 Hazard Raling.

equipment to

[s. ACCIDENTAL RELEASE MEASURES (rev. Apr-98)

- ACTIVATE FACILITY SPILL CONTINGENCY or EMERGENCY PLAN,.

" Evacuate nonessantial personnel and remove or secure all ignition sources, Consider wind direction; stay
- upwind and uphill, if possible. Evaluate the direction of product travei, diking, sewers, etc.

areas. Spills may infiltrate subsurface soil and groundwaler; professional ass:slance may

" determine the extent of subsurface impact

to confirm spill
be necessary o

Carefully contain and stop the source of the spill, if safe to ‘do s0. Protect bodies of water by diking, *

absorbents, or absorbent boom, if passible. Do not flush down sewer or drainage systems, unless system

is designed and permitted lo-handle such material, The use of fire fighting foam may be useful in certain
_situations to reduce vapors. The proper use of water spray may effeclively disperse product vapors or the
"liquid itself, preventing contact with ignition sources or areas/equipment that require protection.

Take up with sand or other oil absorbing malenals Carefully shovel, scoop or sweep up into a wasle ‘
container for reclamation or disposal - caution, flammable vapors may accumulate in closed containers.

Respanse and clean-up crews must be properly lrained and must utilize proper proiectlve

e ,Sectaon B}.

equnpment (see -

I 7. HANDLING and STORAGE - (rev. Apr-88)

HANDLING PRECAUTIONS

Handle as a fiammabie liquid. Keep away from heat, sparks and open flame! Electrical equipment should -
be appraved for classified area. Bond and ground containers during product transfer to reduce the

~ possibility of static-initiated fire or explosion.

Special slow load procedures for “switch loading” rnusl be followed to avoid the static igniti

ion hazard that

can exist when higher flash point material {such as fuel oil) is loaded into tanks previously containing low

flash point products (such as this product) - see API Publication 2003, "Protection Against

' Out Of Static, Lightning and Stray Currents.

STORAGE PRECAUTIONS

lgnltlons Arising

Keep away from flame, sparks, excessive temperatures and open flame. Use approved vented
containers. Keep containers closed and clearly labeled. Empty product containers or vessels may contain
explosive vapors, Do not pressurize, cul, heat, weld or expose such containers lo sources of ignition,

Store in a well-ventilaled area. This storage area should comply with NFPA 30 "Flammab

le and

Combustible Liquid Code”. Aveid storage near incompatible materials. The cleaning of tanks previously -
containing this product should follow APl Recommended Practice (RP) 2813 "Cleaning Mobile Tanks In

Flammable and Combustlble Liquid Service™ and API RP 2015 "Cleaning Petroleumn Stora

Revision Date: 04/07/98
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AMERADR HESS COR PDQRT?DN

MATERIAL SAFETY DATA SHEET

‘Methyl tert-Butyl Ether (MTBE)

MSDS No. 9922

‘WORK/HYGIENIC PRACTICES

Emergency eye wash capability shculd be available in the near proximity to cperations presenhng 8
potential splash exposure, Use good personal hygiene practices. Avoid repealed and/dr prolonged skin
exposure. Wash hands before eating, drinking, smaking, or using toilet facilities. Do not use as a
cleaning solvent on the skin. Do not use solvents or harsh abrasive skin cleaners for washing this product
from exposed skin areas. Waterless hand cleaners are effective. Promptly remove contaminated clothing
and launder before reuse, Use care when laundering lo prevent the formation of flammable vapars which
could ignite via washer or dryer, Cansider the need to discard contaminated leather shoes and gloves,

{8 EXPOSURE CONTROLS and PERSONAL PROTECTION ___ (rev. Nov-86)

ENGINEERING CONTROLS

" Use adeguate ventilation lo keep vapor concentrations of this product below cccupational exposure and

flammability limits, particularly in confined spaces,

EYE/FACE PROTECTION

Safety glasses cr goggles are recornmended where there is a possibility of splashing or spraying.

SKIN PROTECTION

Gloves construcled of nitrile or necprene are recommended Chemlcal protechve c!olhlng such as of E.L.
DuPont Tychem ®, Barricade ®, or equivalent recommended based on degree of exposure. Nole: The
resistance of specific material may vary from product to product as well as with degree of exposure.

Consult manufacturer specifications for further information.

RESPIRATORY PROTECTION

A NIOSH/MSHA-approved air-purifying respiralor with organic vapor carlndges or canister may be
permissible under certain circumstances where airborne concentrations are or may be expected lo exceed

. -exposure limits or for odor or irritation. Prolection provided by air-purifying respirators is limited. Use a
" posilive pressure, air-supplied respirator if there is a potential for unconirolled release, exposure jevels-are

" not known, in oxygen-deficient atmospheres, or any other mrc:umslance where an anr-punfymg respiretcr
~may not provzde adeguate protection. Lo

Refer lo OSHA 29 CFR 1910.134, ANS| 288.2-1992, NIOSH Respirater. Decision Log:c and the

manufacturer for additional guidance on respiratory protection selection,

{ 9. PHYSICAL and CHEMICAL PROPERTIES {rev. Sep-94)

APPEARANCE
A clear, water-like liquid

ODOR
A sweet, ether-like odor.

CDOR THRESHOLD

Odor detectabie at 0.05 ppm and recognizable at 0.13 ppm. Highly odorous.

BASIC PHYSICAL PROPERTIES

BOILING POINT: 131 °F (55 °C)
VAPOR PRESSURE: .78 PSSt @ 100 °F (38°C)
VAPOR DENSITY (air = 1): 3.1

SPECIFIC GRAVITY (H.O = 1): 0.74

EVAPORATION RATE: ND - probabiy high
PERCENT VOLATILES: 100 %

SOLUBILITY (H,Q): AP 5% @ 68 °F (20°C)

10, STABILITY and REACTIVITY (rav. Sep-84)

STABILITY: Stable. Hazardous polymerization will not occur,

Revisicn Date: 04/07/98
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AMERADARBESES CORPORATION

MATERIAL SAFETY DATA SHEET

Methyl tert-Bufyl Ether (MTBE) ' ‘MSDS Na. 8922

CONDITIONS TO AVOID
" Avaid high temperalures, open flames sparks weldmg, smokmg and other |gr1|t|or| sources,

INCOMPATIBLE MATERIALS
Keep away from strong oxidizers.

HAZARDOUS DECOMPOSITION PRODUCTS

Carbon monoxide, carbon dioxide, non-combusted hydrocarbons (smoke), irrilating aldehydes and

ketones, and olher loxic vapors.

[_ 11. TOXICOLOGICAL PROPERTIES {rev. Apr-98)

ACUTE EFFECTS

Acute Dermat: . LD590 {rabbit); >10 g/kg Eve (rritation (rabbits): mi!d to moderate
Acute Inhalation: LC50 (rat): 35,000 ppm Dermal irritation (rabhit):slight
Acute Cral: LD50 (rat); 4.0 mitkg BDermal Sensitization:  negalive

- CHRONIC EFFE,C;FS AND CARCINOGENICITY

Carcincgenic: IARC: NO NTP: NO DOSHA: NO  ACGIH: A3 (animal carcinogen)

MTBE has demonslraled some evidence of developmental loxicity in ammal models.

MUTAGENIC|TY {qenetlc effects)
MTBE was posilive in a single mutagenicity study following activation.

.

112 ECOLOGICAL INFORMATION {rev. Apr-98)

Keep out of sewers, drainage and waterways. Repor spills and releases, as appl;cable under Federal
and State regulations. If released, MTBE will be expected lo exhibit fairly high mobility in soil, and
therefore may leach into groundwater. Refer lo APL Publication 4487, "Cost-Effective, Allernative
Treatment Technologies For Reducing the Concentrafions of Ethers and Alcohals in Groundwater.”

NEE DISPOSAL CONSIDERATIONS{rev. Apr-38} ]
- " Consult federal, state and locai waste regu[ations to determine appropriate disposal aplions.
. [14.  TRANSPORTATION INFORMATION {(rev. Sep-94}

" PROPER SHIPPING NAME: . - Methyl tert-butyl ether
HAZARD CLASS AND PACKING GROUP T3, PG S
DOT IDENTIFICATION NUMBER: - UN 2398
DOT. SHIPPING LABEL: - FLAMMABLE LIQUID

1s. REGULATORY INFORMATION {rev. Nov-96)
UU.S. FEDERAL, STATE, and LOCAL REGULATORY INFORMATION
This product and its constituents listed herein are on the EPA TSCA Inventory. Any spill or uncontrolied
release of lhis product, including any substantial threal of release, may be subject lo federal, to state
and/or local reporting requirements. This product and/or its constiluents may also be sub}ect to other

" reguiations at the federal, slate and/or local level. Consult those regulations applicable to your facllity /
operation. Consult those regulations applicable to your facility/operation.” '
CLEAN WATER ACT (OIL SPILLS) -
Any spill or release of this product te "navigable waters” (essentially any surface water, including certaln !
wetlands) or adicining shorelines sufficient to cause a visibie sheen or deposit of a sludge or emulsian
must be reported immediately to the National Response Genter (1-800-424-8802) or, if nol practical, the
U.S. Coast Guard with follow-up to the National Response Cenler, as requsred by U.S. Federal Law. Also
contact appropriale state and tocal regulatory agencies as required.
CERCLA SECTION.103 and SARA SECTION 304 (RELEASE TO THE ENVIRONMENT)
MTBE is a CERCLA hazardous substance and as such is subject to CERCLA and SARA federal

. reportmg requirements. Reportabis Quantlty (pounds}: 1000

Revision Date: 04/07/98
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AMERADAHESS CORFPORRATION

MATERIAL SAFETY DATA SHEET

Methyl tert-Butyl Ether (MTBE) MSDS Mo, 9922 |
. SARA SECTiON 3114312 - HAZARD CLASSES ‘ .
"ACUTE HEALTH  CHRONIC HEALTH . FIRE SUDDEN RELEASE OF PRESSURE REACTIVE

X X X - =
SARA SECTION 313 - SUPPLIER NOTIFICATION : '

This product contains the following loxic chemicals subject te the reporting requirements of saction 313 of -
the Emergency Planning and Community Right-To-Know Act {(EPCRA) of 1986 and of 40 CFR 372; '

INGREDIENT NAME CONCENTRATION PERCENT BY WEIGHT

Methyi-tediary buiyl ether (MTBE) CAS NUMBER: 1634-04-4 > 97

CANADIAN REGULATORY INFORMATION (WHMIS)
Class B, Division 2 (Flammable Liquid)
Class D, Divisicn 2, Subdivision B (Toxic by other means)

16. =~ OTHER INFORMATION {rev. Nov-96) —|

NEFPA® HAZARD RATING HEALTH: ' 1 Slight
FIRE: 3 ° High

REACTIVITY: 0 Negligible
HMIS® HAZARD RATING HEALTH: ) 1* Slight

’ FIRE: 3 Serious
‘ REACTIVITY 0 Negligible
* Chronic

* SUPERSEDES MSDS DATED: 11/21/96

ABBREVIATIONS:

_ - AP = Approximalely < = Less than > = Greater than
- N/A = Nat Applicable  N/D = Not Determined  ppm = parts per million-
ACRONYMS: ' ‘ R :
-ACGIH American Conference of Governmental ~  NTP  National Toxicology Program
-. industrial Hygienists ' -OPA  Qil Pollution Act of 1990
AlHA ~ American Industral Hygiene Association ~OSHA  U.S. Occupaticnal Safety & Heaith
ANSI American National Standards lnst:tute " . Administration
' _ (212)642-4900 ' “PEL ° Permissible Exposure [Limit (OSHA) .
APt American Pelroleum Inslitute - RCRA  Resource Conservation and Recavery Act
202)682-8000 ' REL Recommended Exposure Limit (NIOSH)
CERCLA Comprehensive Emergency Response,  SARA  Superfund Amendments and
Compensation, and Liability Act . Reautharization Act of 1986 Title Il
00T U.S. Department of Transpartation © S8CBA  Self-Contained Breathing Apparatus
{General Info: (800)467-4922]. " SPCC  Spill Prevention, Control, and
EPA U.S. Environmental Protection Agency Counlermeasures
HMIS Hazardous Materials Information System STEL  "Short-Term Expasure Limit (generally 15
IARC international Agency For Research On minutes)
Cancer TLY Threshold Limit Value (ACGIH) *
MSHA  Mine Safely and Health Administration TSCA  Toxic Subslances Control Act
" NFPA National Fire Protection Association TWA Time Weighted Average (8 hr.) -
T (617)770-3000 WEEL . Workplace Environmental Exposure Level
NIOSH  National Institute of Cecupational Safety (AIHA)
: and Heaith WHMIS Canadian Workplace Hazardous
NCIC Notice of Intended Change (proposed : Malerizls Information System

"change o ACGIH TLV)

‘Revision Date: 04/07/98 :  PageBof 7




. AMERADAHESSCORPORATION
el T MATERIAL SAFETY DATA SHEET A .
| Methyl tert-Butyl Ether (MTBE) -  MSDS No. 9922

. DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES

Inforrnation presented herein has been compiled from sources considered to be dependable, and is accurate and reliable lo the
_best of our knowledge and belief, but is not guaranteed lo be so. Since conditions of use are beyond our cantrol, we make no
warranties, expressed or implied, except those that may be contained in our written contract of sale or acknowledgment,

Vendor assumes no responsititity for injury to vendee or third persons proximately causad by the material if reascnable salety
procedures are not adhered ta as stipulated in the data sheet. Additionally, vendor assurnes no resgonsibility for injury to vendee
or third persons proximately caused by abnormal use of the material, even if reasonable safety procedures are follawed.
Furthermare, vendes assumes the fisk in their use of the material, '

e

ESE Revision Date: 04/07/98 : : "~ Page7of7
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MATERI f\é_ SA ETY DATA Sri:_El

MusmATHAR

: } PRODUCT. NAME MAPLLC PETROLEUM CRUDE QIL : : MRATHQH ﬁL5lHLAN.D
. MARATHON MSOS NO: 0110MARD19 e ‘ paraleum L -
1. Chemical Product and Company Inforrnation ~ 9. Physical and Chemical Properti;as
. 2. Composition / Information on Ingredients ‘ ) 10. Stability _and Reactivity
?;. Hazards |dentification - _ 11. Toxicological information
4. First Aid Measures ‘ ’ 12. Ecological Informatien
5, Fire Fighting Measures , - 13. Disposal Considerations
‘ 6. Accidental Release Measures ' ‘ 14, Transporation information
7. Bandling and Storage ' . 15. Requlatory Information
8. Exposure Control/ Persoﬁal Protection A 16, Other Information A

1. CHEM!CAL PRODUCT AND COMPANY INFORMATION

PRODUCT NAME: . ‘ MANUFACTURER / DISTRIBUTOR:

MAPLLC PETROLEUM CRUDE OIL - : MARATHON ASHLAND PETROLEUM LLC
: 539 SOUTH MAIN STREET '

SYNONYMS : _ _ : . FINDLAY OH 45840

_CRUDE OIL, MAPLILC; MAPLLC CRUDE OIL;

MAPLLC PETROLEUM CRUDE OIL; PETROLEUM EMERGENCY PHONE NUMBERS:

TRUDE OIL,- MAPLLC | . S (877)627-5463

/ : : ' o ‘ " (800)424-9300

. CHEM FAMILY: PETROLEUM HYDROCARBON -MSDS INFORMATION: (419)421-3070 -

. “CHEM FORMULA? -COMPLEX MIXTURE ' S _ s S
-:PRODUCT CODZ: NONE. 0o T MSDS REVISION DATE: 06/11/1998-

INFORMATION SUPPLIED BY CRAIG M. PARKER'
: MANAGER, TOXICOLOGY AND PRODUCT SAFETY

Returntolop Return to Crude Salely Data Lisl  Return to tull Chemisal Safety Data List

i2. COMPOSITION / INFORMATION ON INGREDIENTS

PRODUCT!NFORMAT!ON: ’ B

MAPLLC PETROLEUM CRUDE OIL (CAS # 8002-05-9) IS A/AN
COMPLEX MIXTURE OF PARAFFINS, CYCLOPARAFFINS AND AROMATIC
HYDROCARBONS. CAN CONTAIN MINOR AMOUNTS OF SULFUR, NITROGEN, AND
OXYGEN COMPOUNDS AS WELL AS TRACE AMOUNTS OF HEAVY METALS SUCH AS
NICKEL, VANADIUM AND LEAD. COMPGSITION VARIES DEPENDING ON SOURCE OF

CRUDE.

PERCENT RANGE CAS NUMBER

.‘ .'http://www.mapl.éonﬂmsds/msds/l10mér019.hﬁnl. | | © 442442003




HES MSD3: MbUb Niport UHULYL‘-M\ULJ N UL R R e

ﬂjCOMPONENTS
EETROLEUM cRopE OIL - " - ?i"' o 98.00-100 .00 8002-05-9
__)OLUENE kﬁf:“:'?'J"" : -b.ooﬂ"5;00_3108—88~3-
XYLENE ;L-f:ﬁl_§“  - 0.00- 5.00 1330-20-7
HYDROGEN SULFIDEﬂiJﬁls:i,Ai_ ﬂ-'f'f . 0.00- 4;00‘.7783—66‘5:
spLFUR compouNps - . - 0.00- 3.00 MIXTURE
NORMAL HEXANE . 0.00- 3.00 110-5¢-3
 BENZENE o -   ~ _ _ 0.00- 2.00 :71—43—2

EXPOSURE GUIDELINES.

LIMIT TYPR SOURCE
PRODUCT:
'MAPLLC PETROLEUM CRUDE OIL " NONE ESTABLISHED
COMPONENTS:
_ bETROLEUM CRUDE OIL " ©° ~ . NONE ESTABLISHED
. TOLUENE : 50.00 PPM . 8 ER TWA ACGIR: .
RUERE 100.00°PPM. ... 8 HR TWA OSHA*. ..
e o :150.00 BPM © USTEL L LOSHAR it i
¥ riz MANUFACTURER'HAS VOLUNTARILY BLECTED , TR

‘PO  REFLECT EXPOSURE LIMITS CONTAINED- TN
- -OSHA'S. 1989 AIR CONTAMINANTS STANDARD IN IT3
J_MSDS S, 'EVEN THOUGH CERTAIN OF THOSE EXPOSURE
"LIMITS WERE VACATED IN 1992. '

XYLENE L : - 100.00 PPM 8 HR TWA ACGIH
- ‘ A 150.00 PPM STEL " ACGIH

100.00 PPM . 8 HR TWA OSHA*

150.00 PEM _STEL . OSHA*

« . THE MANUFACTURER HAS VOLUNTARILY ELECTED
TO REFLECT EXPOSURE LIMITS CONTAINED IN
OSHA'S 1989 AIR CONTAMINANTS STANDARD IN ITS
. MSDS'S, EVEN THOUGH CERTAIN OF THOSE EXPOSURE
LIMITS WERE VACATED IN 19%Z2.

HYDROGEN SULFIDE - -~ . - © -.10.00 PEM 8 HR TWA ACGIH
' : .~ - 15.00 PPM . STEL - ACGIH

10.00 PPM - g HR TWA OSHA*

15.00 pEM STEL " QSHa*

*  THE MANUFACTURER HAS VOLUNTARILY ELECTED
j TO REFLECT EXPOSURE LIMITS CONTAINED IN
: " OQSHA'S 1989 AIR CONTAMINANT3 STANDARD IN ITS
o MSDS 'S, EVEN THOUGH CERTAIN OF THOSE EXPOSURE
T LIMITS WERE VACATED in 1992,

"'hrtp:')/wwvééﬁﬁ]api.coﬁﬂﬁlsﬁé/h}sd's‘/1-1oma:ow.huﬁl' R T 4440003



- HES MSDS: MSDS$ Report ULLOMAKOLY, CKUDE Uit

f bULEUR compoumos LT f NOUE ESTAELIQHED'
ﬂ‘NORMAL HEAANE‘ :f'Zf" o 50.00 PPM 8 HR
X : 500.00 P2EM 8 HR
T BENZENE .50 pRM 8 HR
R - 2.50 PPM STEL
1.00 PEM 8 HR
R . . 5.00 EPM 'STEL

 OSHA ACTION LEVEL 0.50 PPM (B HR TWA) '
Retwntotop  Returp te Crude Safety Qgt'a ist Return_lo full Chemicat Salety Data List

~lc!. e

TWA  ACGTH

THA - OSHA
TWA ACGIH

_ ACGIH
TWA OSHA

. osgA'

3. HAZARDS IDENTIFICATION

ﬂ*ﬁﬂﬂﬂ*#*ﬂ**ﬂﬂﬂ*** EMERG E NCY OVE RV]EW *‘kﬂ-k******#**-k:\—hk***—k****:k

PETROLEUM CRUDE 0L’ I8 AMBER TOQ BLACK IN .COLOR DEPENDING ON THE SOURCE.

SOUR CRUDE POSSESSES A ROTTEN EGG CR SULFUR ODROR.

CRUDE OIL IS A VOLATILE

AND EXTREMELY FLAMMABLE LIQUID AND VAPORS MAY CAUSE FLASH FIRES. KEEP AWAY
CRUDE OIL CAN CONTAIN TOXIC

LEVELS OF HYDROGEN SULFIDE VAPORS THAT ACCUMULATE IN THE VAPOR SPACES OF

FROM HEAT, FLAME AND SOQURCES OF IGNITION.

 STORAGE AND TRANSPORT COMPARTMENTS. THESE VAPORS CAUSE EYE,

© RESPIRATORY TRACT TRRITATION AND ASPHYXIATION.
SIGRIFICANT CONCENTRATIONS OF BENZENE WHICH HAS BEEN SHOWN TO CAUSE CANCER

R

. _DAMAGE OR EVEN DEA’I.‘H

" OSHA WARNING LABEL:

DANGER!-

SKIN, AND

CRUDE OIL CAN ALSC CONTAIN

' ) FLAMMABLE LIQUID . -
MAY VENT HARMFUL CONCENTRATIONS OF HYDROGEN SULFIDE (HES) G.AS
WHICH CAN CAUUSE RESPIRATORY IRRITATION AND ASPHYXIATION.
CONTAINS BENZENE WHICH MAY CAUSE
: " CANCER OR 'BE TOXIC TO BLCOD-FORMING ORGANS.
ASPIRATION (INADVERTENT SUCTION} CF LIQUID INTO THE LUNGS
CAN PRCDUCE CHEMICAT, RFNEUMONIA OR EVEN DEATH.

OR BE TOXIC TO BLOOD-FORMING ORGANWS. IF SWALLOWED, THE VOLATILE COMPONENTS
OF CRUDE OIL MAY GET SUCKED INTO THE LU'NGS (ASPIRATED) AND CAUSE LUNG

. Mﬂﬂ****ﬁmﬁﬂﬂﬂﬂﬁ*%ﬂ*—.0(***—k*****'*-k****ﬂ***ﬂ*ﬂ*'#**ﬁﬂﬂ**********

POTENTIAL HEALTH EFFECTS

_ EYE:

LIQUID OR VAPOR CONTACT MAY RESULT .IN SLIGHT EYE IRRITATION.

} :
SKIN:

PROLONGED AND REPEATED LIQUID CONTACT CAN CAUSE DERMATITIS,

OIL ACNE

-i.'-_'http //www mapl com/msds/msds/ 11 0mar019 hfml
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INHALATION:’
)VAPORS AND FUMES CAN;CAUSE RESPIRATORY AND NASAﬂ IRRITATION. SEE SECTIONS

-;T__T AND 11 REGARDING THE TOXICITY AND PCGSSIBLE FORMATION/ACCUMULATION OF
.HYDRQGEN_SULFIDE GAS. : o ' '

" INGESTION:

MAY BE TOXIC BY TNGESTION. ASPIRATION (INADVERTENT SUCTION) OF LIQUID OF
THE LTGHT HYDROCARBON FRACTION INTO THE LUNG CAN PRODUCE CHEMICAL
PNEUMONITIS, PULMONARY EPEMA/HEMORRHAGE AND EVEN DEATH. '

CARCINOGEN LISTING:

THE INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (IARC} HAS DETERMINED THAT
THERE IS SUFFICLENT .EVIDENCE FOR THE CARCINOGENICITY OF CRUDE OIL IN '
HUMANS. _LIFETIME SKIN PAINTING STUDIES WITH DIFFERENT WHOLE CRUDE OILS
HAVE PRODUCED TUMORS IN ANIMALS FOLLOWING PROLONGED AND REPEATED SKIN
CONTACT. IARC HAS DETERMINED THAT THERE IS LIMITED EVIDENCE FOR THE
CARCINOGENICITY QF CRUDE OIL IN ANIMALS.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE:

PREEXISTING SKIN, EYE AND RESPIRATORY DISORDERS MAY BE AGGRAVATED BY
)EXPOSURE TO:- COMPONENTS QF THIS PRODUCT .

o Reiurn 1x} loQ etum to Crude’ Safey Data Lis eturn to full Ghemical Safe Data List

' 4.FIRST AID MEASURES
'("—.j'.EYE:

FLUSH EYES WITH LARGE AMOUNTS OF WATER FOR AT LEAST 15 MINUTES IiF
- SYMPTCMS OR IRRITATION OCCUR, CALL A PHYSICIAN .

- SKIN:

WASH WLTH SOAP AND LARGE-AMGUNTS OF ‘WATER. REMOVE CONTAMINATED CLOTHING .
. IF SYMPTOMS OF IRRITATION OCCUR, CALL A PHYSICIAN

" INHALATION:

TF AFFECTED, MOVE PERSON TO FRESH AIR. IF BREATHING 1S DIFFICULT, .
ADMINISTER OXYGEN. IF NOT BREATHING OR IF NO HEARTEBEAT, GIVE ARTIFICIAL

YRESPIRATION OR CARDIOPULMONARY RESUSCITATION (CPR). IMMEDIATELY CALL A
'PHYSICIAN. IF SYMPTOMS OF IRRITATION OCCUR WITH ANY EXPOSURE, CALL A

PHYSICIAN.

" httpeivwww.mapl.com/msds/msds/110mar019.html o 4402003
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TNGESTION NOT LIKELY ' IF SWALLOWED, DO NOT INDUCE VOMITING AND DO MOT GIVE'
;.LIQGIDS. wIMMmDIATELY CALL A PHYSICIAN. '

7 NOTES TO PHYSICIAN:

| NO. DATA AVAILABLE.

Beturtotop Return to Grude Safety Datalist Retusn to iUl Chemical Safety (atg tist

5. FIRE FIGHTING MEASURES

FLAMMABLE PROPERTIES:

FLASH POINT: = 20-100 F -

AUTOIGNITION TEMP: .NO DATA AVAILABLE

EXPLOSIVE LIMITS (% BY VOLUME IN AIR)
LOWER:: * NO DATA AVAILABLE
UPPER: N0 DATA AVAILABLE

FIRE AND EXPLOSION HAZARDS

)THIS MATERIAL HAS BEEN DETERMINED TO BE A FLAMMABLE LIQUID. VAPORS MAY

.. TRAVEL ALONG THE GROUND OR BE MOVED BY VENTILATION AND IGNITED BY MANY
SOURCES SUCH AS PILOT LIGHTS, SPARKS, ELECTRIC MOTORS, 'STATIC DISCHARGE, QR

.OTHER IGNITION SOURCES AT LOCATIONS DISTANT FROM MATERIAL HANDLING.

* FLASHBACK MAY OCCUR ALONG VAPOR TRAIL. FOR ADDITIONAL FIRE RELATED .

 INEORMATION SEE NFPA 30 OR NORTH AMERICAN EMERGENCY RESPONSE GUIDE 115

EXTENGUISHING MED!A

CLASS B FIRE EXTINGUISHING MEDIA SUCH AS C02, DRY CHEMICAL OR WATER SPRAY
CAN BE USED. FIRE FIGHTING SHOULD BE ATTEMPTED‘ONLY‘BY THOSE WHO ARE
ADEQUATELY TRAINED AND EQUIFPED WITH PROPER PROTECTIVE EQUIFPMENT.

SPEC[AL FIQE FlGHTiNG INSTRUCTIONS

AVOID USING STRAIGHT WATER STREAMS. WATER SPRAY AND FOAM (AFFF/ATC) MUST
" BE APPLIED CAREFULLY TO AVOID FROTHING., AVQID EXCESSIVE APPLICATION.
WATER CAN BE USED TO COOL EXPOSED SURFACES FROM AS FAR A DISTANCE AS
POSSIBLE. KEEP RUN~OFF WATER OUT .OF SEWERS AND WATER SOURCES.

Retum to tap  Return to Crude Safety Data List  Return to full Chemical Safety Data List

ACCIDENTAL RELEASE MEASURES

ISQLATE AND EVACUATE AREA. SHUT OFF SOURCE IF SAFE TO DO SO. -ADVISE

it/ maplcom/msds/msds/ 10mar019btml 4041003




-’;F_HES MSDS: MSDS Report, UUUMAL\ULH CRULE UL - , D iagv v ol

.. NATIONAL RESPONQE CENTER (B800-424- 2807) IF SUBSTANCE HAS ENTERED A ' T AR
. WATERWAY: NOTIFY LOCAL HEALTH AND POLLUTION CONTROL AGENCIES, IF
APPROPRIATE. GCONTAIN LIQUID WITH SAND OR SOIL. RECOVER AND RETURN FREE -
LIOUID TO. PROPER CONTAINERS. USE SUITABLE ABSORBENT MATERIALS SUCH AS

)VERMICULITE, SAND, OR CLAY TO' CLEAN UP RESIDUAL LIQUIDS. | :

Relurniotop Return io Crude Safety Data List  Return to full Chemical Safety Data List

7. HANDLING AND STORAGE

COMPLY WITH ALL APPLICABLE OSHA, NEPA AMD CONSISTENT LOCAL REQUIREMENTS,
USE APPROPRIATE GROUNDING AND BONDING PRACTICES. STORE IN PROPERLY CLOSED
CONTAINERS THAT ARE APPROPRIATELY LABELED AND IN A COOL, WELL-VENTILATED
ARFA. DO NOT EXPOSE TO HEAT, OPEN FLAME, OXIDI2ERS OR OTHER SOURCES OF
IGNITION. DO NOT CUT, DRILL, GRIND OR WELD ON EMPTY CONTAINERS SINCE THEY

MAY CONTAIN EXPLOSIVE RESIDUES.

_HARMFUL'CONCENTRATIONS_OF HYDROGEN SULFIDE (H2S) GAS CAN ACCUMULATE IN

EXCAVATIONS AND LOW-LYING AREAS AS WELL AS THE VAPCR SPACE OF STORAGE AND

BULK TRANSPORT COMPARTMENTS. STAY UPWIND AND VENT OPEN HATCHES BEFORE

UNLOADING. AVOID SKIN CONTACT. EXERCISE GOOD PERSONAL HYGIENE - INCLUDING
. REMOVAL OF SOILED CLOTHING AND PROMPT WASHING WITH SOAP AND -WATER.

feturn to fop Return to Crude Safety Cata List Retumn to full Chemical Safety Data List

\

8.. EXF’OSURE CONTROL { PERSONAL PROTECTIQN

| ENG[NEERING CONTROLS:

_‘LOCAL OR GENERAL EXHAUST REQUIRED IN ENCLOSED AREAS OR WITH INADEQUATE
VENTILATION . g :

PERSONAL PROTECTIVE EQUIPMENT
- RESPIRATORY PROTECTION:
NOT NORMALLY REQUIRED FOR ROUTINE OPERATIONS. SUPPLIED AIR RESPIRATORS
_ SHOULD BE USED IF OPERATING CONDITIONS CREATE AIRBORNE CONCENTRATIONS WHICH
EXCEED EXPOSURE LIMITS FOR ANY INDIVIDUAL COMPONENTS (INCLUDING H2ZS). :

OBSERVE RESPIRATOR PROTECTION FACTOR CRITERIA CITED IN ANSI Z88.2. SELF- '
'l.CONTAINED_EREATHING.APPARATUS SHOULD BE USED FOR FIRE FILGHTING. '

SKIN PROTECTION:
NEOPRENE OR NITRILE GLOVES TO PREVENT SKIN CONTACT.

)
| . . EYE PROTECTION:

'_NO SPECIAL EYE PROTECTION IS NORMALLY REQUIRED. WHERE SPLASHING I3

 http:/Awww.mapl.com/msds/msds/110mar019 html S D 412412003
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. POSSIBLE, WEAR SAFETY GLASSES WITH SIDE SHIELDS. FL e T

")}TH ER PROTECTIVE EQU!PMENT

. U3SE LXPLOSION PROOF EQUIMENT

Return lotlop  Return to Crude Safety Qala List Return to il Chemical Safety Oata List

9. PHYSICAL AND CHEMICAL PROPERTIES |

BOILING FPOINT: © 100~1000 F
MELTING POINT: - ‘ NO DATA AVAILABLE
SPECIFIC GRAVITY (H20=1): 0.8-1.0
PACKING DENSITY {(KG/M3}: MO DATA AVAILABLE
% SOLUBILITY IN WATER: NEGLIGIBLE
VAPCR DENSITY ({AIR=1l}: . NO DATA AVAILABLE
- VAPOR PRESSURE: 0-~724 MMHG
 PH INFORMATION: NO DATA AVAILABLE
% VOLATILES BY VOL: : NO. DATA AVAILABLE
_EVAPORATION RATE: ‘WO DATA AVAILABLE
APPEARANCE: ' AMBER TO BLACK VISCOUS LIQUED
CDOR: " MILD OR ROTTEN EGG ODOR

ODOR THRESHOLD (PEM): NO DATA AVAILABLE

'?DD]TIONAL F’RQPERTIES: )

_DENSITY: 6.6-8.2 LBS/GALLON

.  Retumtotop Returnto Crude Salsty Dala List Return ta fuli Chermical Safefy Data List

1o, STABILITY AND REACT!V!TY

STABILITY

THE MATERIAL 15 STABLE AT 70-F, 760MM PRESSUREl

CONDITIONS TO AVOID:

EXCESSIVE HEAT, SOURCES OF IGNITION.

HAZARDOUS DECOMPOSITION PRODUCTS

CARBCON -MONOXIDE, HYDROGEN SULFIDE, ALDEHYDES AROMATIC, OTHER HYDROCARBONS

iNCOMPATlBLE MATERIALS:

STRONG OXIDIZING AGENTS SUCH AS CHLORATES, NITRATES, PEROXIDES.

httptfwrw. mapl comfmsds/msds/1 10mar019heml 47242003
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" HAZARDQUS POLYMERIZATION:: T

' WILL NOT OCCUR.

. CONDITIONS TO AVOID:

" 7 NO DATA’ AVAILABLE.

ADDITIONAL COMMENTS:

NO DATA AVAILABLE.

Returlotop Return o Crude Safety Data list Retuinfo fult Chemica| Safety Oata List

11 TOXICOLOG]CAL INFORMATION

LIFETIME SKIN PAINTING STUDIES IN ANIMALS WITH CRUDE COIL FRACTIONS HAVE
PRODUCED WEAK TO MODERATE CARCINOGENIC ACTIVITY FOLLOWING.PROLONGED AND
REPEATED EXPOSURE. WASHING THE ANIMALS' SKIN WITH SOAP AND WATER BETWEEN .
APPLICATIONS GREATLY REDUCES TUMOR FORMATION.

'REPEATED DERMAL APPLICATION OF TWO DIFFERENT CRUDE OILS.IN RATS PRODUCED
SYSTEMIC TOXICITY IN BLOOD, “1L,IVER, THYMUS AND BONE MARROW. REPEATED DERMAL

. APPLICATION TO PREGNANT RATS. PRODUCED MATERNAL TOXICITY AND FETAL

DEVELOPMENTAL TOXICITY

—

HYDROGEN SULFIDE CONCENTRATIONS WILL VARY SIGNIFICANTLY DEPENDING ON THE
"SOURCE AND SULFUR CONTENT OF THE "CRUDE. . SWEET. CRUDES - (<0.5% SULFUR) MAY "

* CONTAIN TOXICOLOGICALLY SIGNIFICANT LEVELS OF HYDROGEN SULFIDE IN THE VAPOR
SPACES OF BULK STORAGE TANKS AND TRANSPORT COMPARTMENTS. CONCENTRATIONS OF
HZ2S AS LOW AS .10 PPM OVER AN B HOUR WORKSHIFT MAY CAUSE EYE OR. THROAT

" IRRITATION. PROLONGED BREATHING OF 50-100G -PEM H25 VAPORS CAN PRODUCE

SIGNIFICANT EYE AND RESPIRATORY IRRITATIDN _SOUR CRUDES COMMONLY CONTAIN

. EXTREMELY HIGH CONCENTRATIONS OF HZS (500-70,000 PPM) IN THE VAFOR SPACES

OF BULK STORAGE "VESSELS. "EXPOSURE TO 250~600 PPM FOR 15-30 MINUTES CAN

t,PRODUCE HEADACHE, DIZZINESS, NERVOUSNESS, STAGGERING GAIT, NAUSEA AND
PULMONARY EDEMA OR BRONCHIAL PNEUMONIA. CONCENTRATIONS >1,000 PPM WILL

CAUSE IMEMDIATE UNCONSCIOUSNESS AND DEATH THROUGH RESPIRATORY PARALYSIS

SUMMARY OF HEALTH EFFECT DATA CN CRUDE oIL COMPONENTS

“. THIS PRODUCT MAY CONTAIN BENZENE AT A LEVEL QF >0.1%. REFPEATED OR

PROLONGED EXPOSURE TO BENZENE AT CONCENTRATIONS IN EXCESS OF THE TLV MAY

" CAUSE SERIOUS INJURY TOQ BLCOD-FORMING ORGANS. SIGNIFICANT CHRONLC EXPOSURE '

‘TO BENZENE VAPOR HAS BEEN REPORTED TO PRODUCE VARIGUS BLOOD DISORDERS,
RANGING FROM ANEMIA TO CANCER (DIFYERENT FORMS OF LEUKEMIA) IN MAN.
BENZENE PRODUCED TUMORS IN RATS AND MICE IN LIFETIME CHRONIC TOXICITY
STUDIES, BUT THE RESPONSE HAS NWOT BEEN CONSISTENT ACROSS SPECIES, STRAIN,
SEX OR ROUTE OF EXPOSURE.. ANIMAL STUDIES ON BENZENE HAVE DEMONSTRATED

- IMMUNE TOXICITY, CHROMOSOMAL ABERRATIONS, TESTICULAR EFFECTS AND
ALTERATIONS IN REPRODUCTIVE CYCLES AND EMBRYO/FETOTOXICITY, 8UT NOT

TERATOGENICITY. :

THIS PRODUCT MAY CONTAIN HEXAWE AT A LEVEL OF >1.0%.- STUDIES IWN LABORATORY

ANIMALS HAVE PRODUCED SYSTEMIC TOXICITY IN BLOOD, SPLEEN AND LUNGS.
FETOTOXICITY HAS BEEN -OBSERVED AT HEXANE CONCENTRATIONS THAT PRODUCED

http //www mapl. com/msds/msds/llOmar019ht11ﬂ E S _ . 472472003 -
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" MATERNAL TOXICITY. LONG TERM EXPOSURE TO HIGH CONCENTRATIONS OF HEXANE HAa't;
“ BEEN SHOWN TO CAUSE TESTICULAR EFFECTS AND NERVOUS SYSTEM DAMAGE. .

PUIS PRODUCT MAY CONTAIN TOLUENE AT A LEVEL OF >1.0%. DELIBERATE
'INHALATION OF HIGH CONCENTRATIONS OF TOLUENE HAS BEEN SHOWN TO CAUSE LIVER,
KIDNEY AND BEATN DAMAGE AND CENTRAL NERVOUS SYSTEM EFFECTS. EXCESSIVE
TOLUENE EXPOSURE MAY CAUSE CARDIAC SENSITIZATION AND POSSIBLE HEARING LOSS.
. EXPOSURE TO PREGNANT RATS AND MICE DURING GESTATION TO TOLUENE 2RODUCED .
.-ISOME MATERNAL AND DEVELOPMENTAL TOXICITY. DECREASED LEARMING CAPABILITY

- AND DEFICITS IN OPERANT BEHAVIOR HAVE BEEN OBSERVED IN ANIMALS EXPOSED TO

" 'TOLUENE ABOVE THE TLV.

THIS. "PRODUCT MAY CONTAIN XYLENE AT A LEVEL OF >1.0%. GROSS OVEREXPOSURE IN
HUMANS TOQ XYLENES HAS BEEN REPORTED TO CAUSE LUNG, LIVER, KIDNEY, HEART AND
BRAIN DAMAGE AS WELL AS NEUROLOGIC DISTURBANCES. EXCESSIVE XYLENE EXPOSURE
.MAY CAUSE CARDIAC SENSITIZATION. LABORATORY ANIMALS EXPOSED TO HIGH DOSES
OF XYLENE SHOWED EVIDENCE OF HEARING LOSS AND EFFECTS IN LIVER, KIDNEYS,
LUNGS, SPLEEM, HEART AND ADRENALS. EXPO3URE TO PREGNANT ANIMALS DURING
"GESTATION TO SIGNIFICANT CONCENTRATIONS OF XYLENE PRODUCED MATERNAL, FETAL
AND DEVELOPMENTAL TOXICITY. REPEATED INHALATION OF HIGH XYLEWE
CONCENTRATIONS HAVE SHOWN BEHAVIORAL CHANGES IN ANIMALS AND MAN.

COMPONENTS OF CRUDE QLL DO NQT PRESENT A SIGNIFICANT HEALTH RISK IN THE
CONCENTRATIONS PRESENT IN CRUDE OIL AT EXPDSURES NOT EXCEEDING THE EXPOSURE
LIMITS STATED IN SECTION 2. .

. Eeluntolop Return o Crude Safety Datatjst Return to full Chemical Sately Data Lisi

12 ECOLOGICAL lNFORMATlON

' COATING ACTION OF OIL CAN DESTROY BIRDS, PLANKTON, ALGAE AND FISHES. XEEP
. OUT OF ALL BODIES OF WATER AND SEWAGE DRAINAGE SYSTEMS. Lo

- Retumnlo tng: Return to Srude Safety Data List  Retum to fuli Chernical Safsfy Data List

13 IDHSF”C)SJ\L.CNDPJSIEHEFhATW()PJS

THIS PRODUCT AS SUPPLIED IS NOT SPECIFICALLY LISTED AS AN EPA RCRA
HAZARDOUS WASTE ACCORDING TO FEDERAL REGULATIONS {40 CFR 261-271}.
HOWEVER, WHEN DISCARDED CR DISPOSED OF, IT MAY MEET THE CRITERIA OF AN

- "IGNITABLE" HAZARDOUS WASTE. THIS PRODUCT COULD ALSO CONTAIN BENZENE AT

" %0.5 PPM AND COULD EXHIBIT THE CHARACTERISTICS OF "TOXICITY" AS DETERMINED
BY THE TOXICITY CHARACTERISTIC LEACHING PROCEDURE (TCLP). THIS MATERIAL
COULD ALSO BECOME A HAZARDOUS WASTE IF MIXED OR CONTAMINATED WITH A LISTED
HAZARDOUS WASTE. IT IS THE RESPONSIBILITY OF THE USER TO DETERMINE IF

- DISPOSAL MATERIAL IS HAZARDQUS ACCORDING TO FEDERAL, STATE AND LOCAL
REGULATIONS. ' :

Return to top s a ist Reium to fuil Shemical Safety Data LUist

)
¥

14. TRANSPORTATION INFORMATION

ht‘tp://Www.mai:)l.comfmsds/msds/ 110mar019 . html ' o ' : - 4/24/2003
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'49 CFR 172.101: : A Cr LT

PROPER SHIPPING NAME : PETROLEUM CRUOE“OIL

. .DOT CLASSIFICATION: -3
-, ). -DOT IDENTLFLCATION NOMBER: N 1267
' — " PACKING GROUP: PG-TII .
) 'Bgmmm Return to Crude Salety Data L‘s:r Eengrg. lo full Chemical Safety Data List

’15 REGULATORY INFORMATION

THE FOLLOWING REGULATIONS APPLY TQ THIS PRODUCT:
OSHA HAZARD_COMMUNICATION STANDARD (29 CFR 1910.1200):

TKRIS PBRODUCT HAS BEEN EVALUATED AND DETERMINED TO BE HAZARDOUS AS
DEFINED IN OSHA'S HAZARD COMMUNICATION STANDARL.

EPA TOXIC SUBSTANCES CONTROL ACT (40 CFR PART 710):

THIS PRODUCT AND/OR ITS COMPONENTS ARE LISTED ON THE TSCA CHEMICAL
INVENTORY. -

EPA SARA TITLE III SUPERFUND AMENDMENTS & REAUTHORIZATION ACT - EMERGENCY
" PLANNING & COMMUNITY,RIGHT—TO—KNOW ACT OF 1986.

EXTREMELY HAZARDOUS SUBSTANCES (40 -CFR PART 355):
,) ' THIS PRODUCT CONTAINS THE FOLLOWING COMPONENT (S) IOENTIFIED ON APPENDIX o
A AND B OF THE EXTREMELY HAZARDOUS SUBSTANCE LIST (AT A LEVEL OF 1% OR
- GREATER IF HAZARDOUS; O 1% OR GREATER IF CARCINOGENIC} .

'REPORTABLE x-,: . THRESHOLD . PLAWNING -

. -~—COMPONENT-~-  ---QUANTITY (LBS)--= ;f | --—QUANTITY. {LBS)———
HYDROGEN SULFIDE ©- 100 - . 500

EMERGENCY RELEASE ‘NOTIFICATIONS (40 CFR PART 355):

THIS PRODUCT CONTAINS THE FOLLOWING COMPONENT{S) IDENTIFIED ELTHER AS AN
EXTREMELY HAZARDOUS SUBSTANCE (40 CFR 335) OR A CERCLA HAZARDOUS
SUBSTANCE (40 CFR 302) WHICH IN CASE OF A SPILL OR RELEASE MAY BE

- 'SUBJECT TO EMERGENCY RELEASE REPORTING REQUIREMENTS:

HYDROGEN SULFIDE (REPORTING QUANTITY = 100 LBS)
MATERIAL SAFETY DATA SHEET REQUIREMENTS (40 CfR PART 370}: - .
THE EFOLLOWING EPA HAZARD CATEGORIES APPLY TO THIS PRODUCT
IMMEDIATE (ACUTE) HEALTH HAZARD
-.DELAYED (CHRONIC) HEALTH HAZARD
FIRE HAZARD T -
; MSDS'S OR A LIST OF MSDS'S AND THEIR HAZARDS (SEE EPA HAZARD CATEGORIES
) ABOVE) MAY BE REQUIRED TO BE SUBMITTED TO THE STATE EMERGENCY RESPOWSE

P COMMISSION (SERC), LOCAL EMERGENCY PLANNING COMMITTEE (LEPC} AND LOCAL
’ FIRE DEPARTMENT {LFD.

.. hitp-//www.mapl.com/msds/msds/110mar019 html - ¢ T 4p4n003



IN ADDITION, A TIER T1 OR TIER T FORM MAY BE REOUIPED T0 BE bUBMITTED” ‘
. 'ANNUALLY TO THE. SERC, LEPC AND LFD IF APPLICABLE THRESHOLD REPORTING
QUANTITIES ARE EXCEEDED. CURRENT FEDERAL THRESHOLDS ARE: :

2 y_ E. 10 000 POUNDS OR MORE OF AN OSHA HAZARDOUS SUBSTANCE

o o OR - )

’ 7 500 POUNDS OR THE THRESHOLD PLANNING QUANTITY, WHICHEVER IS
LESS OF AN EXTREMELY HAZARDOUS SUBSTANCE -

NOTE: THRESHOLDS MAY VARY ACCORDING TO LOCAL AND STATE REGULATIONS
TOXIC CHEMICAL RELEASE REPORTING_(qo CFR PART 372} :
_THIS PRODUCTICONTAINS THE FOLLOWING COMBPONENT{S) (AT A LEVEL OF 1% OR

GREATER IF HAZARDOUS; 0.1% OR GREATER IF CARCINOGENIC) THAT MAY BE
SUBJECT TC REPORTING ON THE TOXIC RELEASE INVENTORY (TRI) FORM R:

. —=—COMPONENT--- : : . ---CAS NUMBER---
" BENZENE ' : : 71-43-2
TOLUENE : 108-88-3
KYLENE : : 1330-20-7
- HEXANE ‘ 110~54-3

STATE.AND COMMUNITY RIGHT TO-KNOW REGULATIONS:

THLS MATERIAL MAY BE REGULATED BY LOUISIANA 5 RIGHT-TO-KNOW LAW
(REGULATORY STATUTE 30:2361).

: . Refurnictlop Retum 1gv Grude Safety Dafa List Bet;grn m.rsli Chemical §af§yr Jata List
J RN .
'18 OTHER]NFORMATKMJ

. CLASSIFICATION :'.' | HMIS CLASSIFICATION .~ . -HAZARD'RATING @ * -

*"HEALTH

: 1 HEALTH: 1 "0 - LEAST .
_ "TIRE: 3 FIRE: 3 1 - SLIGHT .
REACTIVITY: 0 ° REACTIVITY: 0 2 - MODERATE
" OTHER: - PERSONAL PROTECTION: * 3 - HIGH
o e ' 4 - EXTREME
~ COMMENTS:

~ *+ SEE SECTION 8 FOR GUIDANCE IN SELECTION OF PERSONAL PROTECTIVE
EQUIPMENT. -

Return to top  Relurn to Crude Safety Date List  Return to full Chemicat Safgty Data List

Updated: Friday, June 29, 2001

 https//wrersy. mapl com/msdy/msds/1 10mar019 bt - T 424/2003
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APPENDIX C

CERTIFICATION OF HAZARDOUS WASTE TRAINING,
MEDICAL SURVEILLANCE, AND FIT TESTING



ConceMTra MEDICAL CENTERS
OAK RIDGE, TENNESSEE 37830
MEDICAL SURVEILLANCE CERTIFICATE

Ab&zﬁ—wma\& e oD YG-57-0555

Has compﬁtlled a physical exam in accordance with;

- {9 29CFR 1510,120 HazWaste
{ ) 29CFR 1210.101/1926.310¢ Asbestos
) 29CER 1910.134 Aespiratory Protection
) ANSI Z117.1-1985 Sec. 16 Confined Spaces i
Ard is MEDICARS # Rasiita rsg _ iy
lssue date' . a > {
Providar: Ii
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PP S MR A -..—--__m.._._._._\_s.,__“_ e et et e ___I

PERMET—HEQUIF{ED CONFINED SPACE
WORKER TRAINING COURSE S

IE ) BOATHRIGHT

5.5.¥: ;

409-51-0035

CERTIEICATIEH ¥

40951 003551510202

i; o
DATE co?ﬁm.snsn: [TRAINER INITIALS:

2/1/02

i THiS CER'I"!F'ICATE INDICATES SUECESSFUL GOMPLETION OF
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© Certificate of Corpletion
Jarette Boiny
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CONCENTRA MEDICAL CENTERS
1030 OAK RIDGE TURNPIKE
OAK RIDGE, TENNESSEE 37830

(865425~4640
_ PHYSICIAN'S STATEMENT
Brewer ||, William E. ' ' 2 3 ~
Employer:  Stepinc . DATE OF EXAM: = 3
SSN: " 414.47-1866 DOB: 06/12/1969 TYPE OF EXAM: O BASELINE
Case Date: 02/03/2003 ! ANNUAL

_ QO exitT
OPINION OF RISK/MEDICAL CLEARANCE FOR HAZARDOUS WASTE OPERATIONS

| have reviewed the results of the accupational and medical history, physical examination and laboratory tests and based upon these,
[ certify that this individual: ) ‘

P{f has no medical condition that would place therindiw'duaf at increased risk of health impairment from hazardous waste site
work, when conducted under the conditions of adequate training and a health and safety plan.

(]~ hasa medical condition that would place the individual atincreased risk of health impafrment from hazardous waste site work.

[] has a medical condition which may require special consideration by the company.

[] deferred, pending further evaluation,

MEDICAL CLEARANCE FOR RESPIRATOR USE

Based upon the exaﬁinatiop, | cerify that this individual:

b@ * s medically qualified to use properly fitt.ed r;espl'ratory protection equipment.’

[} is NOT medically qualified to use respiratory protec.;tfon equip%aent. .

()Cf] _qualified for Confined Space Entry.

{1 s NOT qualified for Confined Space Entry.

fi deferred, pending further evaluadion. .

Comments/Restrictions :

{ ] The individual has undergone 2 physical examination in accordance with OSHA Standards 29CER 1910.120, 29CFR 1910.1001,

1926.1101, 29CFR 1910.134 and ANSI Standard Z117.1-1995, Section 16,

Q@The individual has undergone a physical examination in accordance with ©SHA Standards 29CFR 1910.120, 29CFR 1910, 134 and
NSt Standard Z117.1-1995, Section 16 '

WCorrective lenses required Deficient sterec depth perception.
AV~

Hearing protection recommended pﬂjﬂecommend tetanus taxoid immunization be updated. Ev ér‘){ 1o y F,

EMPLOYEE NOTIFICATION
This individual has been informed of the results of this medical examination. Detected medical conditions which require

" additional examinations treqiment have begn explained and applicable follow-up recommeanded,
.- /52%/ PA-C 7603
. T

Signature Of Provider: Date:
: Pt . .
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RESPIRATOR INFORMATION R
App # PT

TYPE sIZE

| 21c-600

RRENT MEDICALACLEARANQE'
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Date Cempietad:

Rocelpt ¥

93088

International Union of Operating Engineers
Hazmal Training Program

This is to certify that

William E. Brewer i
has successfully completed the 48-heur
Hazasdous Waste Training Program
specifically designed for werkes in
accordance with OSHA at

29 CFEa1910-130;




Certification of Completion

Huamm.mznm@ to

Billy Brewer
| of

STEP, Inc.

In wmmowimos of Having M&mama\i? Completed the
- 40-Hour Training for -
Hazardous Waste Operations and Emer mms&\ %m%o%m

in accordance with - .
OSHA 29 CFR 1910.120

W. 9 @:mo
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American

American

Red Cross

“We'll be there.

Red Cross

We'lf be there.

This recognizes that

(x L

has complcted the requirements for

Adult CPR

conducted by

'Appalachian Chapter

Date completed . 1 = - ~2e0)
The American Red Cross recognizes Lhis certificate

TRRewE R

Las vaidfor 1 year(s) from compleion date. -
S

~

7 Date completed [ | ~q-200 |

asvabidfor 3  year(s) from completion dale.
™ : ./

This recognizes that

B}uu;/ Bi?:au e

has completed the reguirements for

First _Aid Basics

conducted by

Appalachian Chapter-

The American Red Cross recogaizes this certificate
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Temporary Certificate ' _ Page 1 of 1

' Temporary Certificate of Completion
WILLIAM EDWARD BREWER, Il

completed the requirements of

Kelly's HAZWOPER & Hour Annual Refresher Online
on 2/7/2003. |

Kelly Scientific Resources, Inc. will mail the final Certificate of Completion within 60 calendar days of
' the completion date.
_ This Temporary Certificate VOID 60 days after completion date.
If you need the final certificate sooner, please call our Hot Line at 865-777-1401 ext.201

Thank you for choosing Kelly for your training needs. We look forward to serving you again soon,

http:/iwww.stepotc.com/otc/common/crsCertTemp.asp ' 277003
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;{ Hearing protection recommended W Recommend tetanus toxoid imemunization be updated. A )")’

CONCENTRA MEDICAL CENTERS
1030 OAK RIDGE TURNPIKE
OAK RIDGE, TENNESSEF 37830

(865)425-4640
) PHYSICIAN’'S STATEMENT |
Hawn, George D -
! g ' pareoream: Y30 3

Employer: Step Inc :

SSN: 413-17-6022 DOB: 06/08/1860 TYPE OF EXAM: O BASELINE

Case Date: 04/03/2003 DEANNUAL

G exr

OPINION OF RISK/MEDICAL CLEARANCE FOR HAZARDOUS WASTE OPERATIONS

I have reviewed the results of the occupational and medical history, physical examination and faboratory tests and hased upon these,
1 certify that this individual: .

1

W : has no medical condition that would place the individual at increased risk of health impairment from hazardous waste si{e.
work, when conducted under the conditions of adequate training and a health and safety plan.

{1 has a medical condition that would pla'.c:e the individual at increased ris'k of health impaitment from hazardous waste site work.

{1 - has a medical condition which may require special consideration by the company.

[ defesrad, pending further evaluation, ‘

MEDICAL CLEARANCE FOR RESPIRATOR USE
‘Based upon the examination, l certify that this individual:
is medically qualified to use properly fitted respiratory protection equipment. -
{1 is NOT medicalfy qualified to use réspirétory protection equipment.
lﬁ ' quafified for Confined Space Entry.
-'[ ] is - NOT qualified fp( Confined Space 'Enzry. .
D deferred, pending lurther evah:.vau'on.
Comments/Restrictions
{ 1 The individual has undergone a physical examination in accordance with OSHA Standards 29CFR 1910.120, 29CFR 1970.1001,

1926.1101, 29CFR 19710.134 and ANS! Standard Z117.1-1995, Section 6.

ZgThe individual has undergone a physical examination in accordance with OSHA Standards 29CFR 1910.120, 29CFR 1910.134 and
NSI Standard Z117.1-1995, Section 16. .

[ ] Corrective lenses required [ ] Deficient stereo depth perception.

oy,

EMPLQYEE NOTIFICATION
This individual has been informed of the results of this medical examination. Detected medical conditions which require

additional examinations trealme‘gwd and applicable follow-up recommended. .
| Y ¢ 2’;@ 2.~ PA-C | [/\, .
Signature Of Pravider: . Date: ﬁ 3

ﬁﬁ;mﬂ%u fQ ﬁﬁ;ﬁﬂﬂh/‘l n |
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Temporary Certificate - 7 -Page lofl

Temporary Certificate of Completion

George Douglas Hawn

completed the requirements of

Kelly's HAZWOPER 8 Hour Annual Refresher Online
| on 8/11/2003,

" Kelly Scientific Resources, Inc. will mail the final Certificate of Completion within 60 calendar- days of
the completion date.
This Temporary Certificate VOID 60 days after completion date.
If you need the final certificate sooner, please call our Hoi Line at 865-777-1401 ext.201

Thank you for choosing Ke!ly for your training needs. We look forward to serving you again soon.



. T-331  P.002/002  F-27T
MAR-11~2003 10:21AM  FROM- B . ‘
T CONCENTRA MEDICAL CENTLERS
1030 OAK RIDGE TURNPIIKE
OAK RIDGE, TN 37830
{863) 425-4640
FAX: (685) 4254646

- TEMPORARY MEDICAL CERTIFICATION
(THIS CERTIFICATION EXPIRES 30 DAYS FROM DATE OF EXAMINATION)

McKamey, Terry

Employer: Step Ine
SSN: 410-06-8577 DoB: conzisss
CTaze Date! 03wy rznas

A physical examination has been complelad In aerceedance witit the requirements of OSHA
Siandard{s):

: Bq?gc:me 0.120 (Hazardous Waste)
1810.134 (Respiratory Proteclion) -

I
D/1§1§.1001/1 928.1101 (Asbestos)

on the above named individual on ___ - ) D03 _

Based upon the findings from the physical examination and splrometry test, | have detarmined
this individual may /-may not use respiratory prolection while perforining his orher employment
) . services,

Upon receipt and review of ali test results, including laboratary test, 3 vnal report (Physician's

Statement) on the above named indlvidimt wit ks Savardad o you, thi employer,

" Mzsdniory use of hosring prorection

. . touns €ay \ Lo le'\cd"eﬂ‘f}u% 7 {rﬁ@?'&k
" i end /f’m" A ure gpiradel,

EMPLOYEE NOTIFICATION ‘
The above named individual will be informed of the results of Inis medical examination,
-Detected medical conditions, which require additionaj examinations or trvatment, will be
-explained and applicable follow-up recommended.

REGORD OF THE ABOVE MAINTAINED AT CONGENTRA MEOH A, CENTERS

Slgnature of Provider__ M"@‘ et / M.D. Date 7;’ “’[/{QD ?

d
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Certify that

Terry W. McKamey
. ”

tion

18 Cérfzﬁcd

ainly

Successfully Completed a Ty

CONFINED SPACE ENTRY - MMES MODULES 1549, 1550, and 1551

29 CFR 1910.146

ANSI Z117.1-1977 and Z1171.1-1989

and is awarded this certificate

e
e

Michael D. Palmer CSP, CIH, CHMM
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Concentra MEDICAL CENTERS
0K RIDGE, TENNESSEE 37830
x Z_mD_O}r SURVEILLANCE CERTIFICATE

Taday, Fuiovese S q00-LIqw0s

Has completed a physical exam in accordance with:

{3 28CFR 1910.120 HazWaste

{ ) 29CFR 1210.1001/1926.1101 Asbestos T
29CFR 1910.134 Respiratary Prolection *

ﬁw ANSI Z117.1-1985 Sec. 16 Conlined Spaces

And is ZmD_. ALLY C>mn_m0 Restriclions on B\%m.
lssue dated? G 12 ¢} ExamyOut h_\ ‘n.

Provider;
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"the29CFR191&146 a

I LT

- has succeﬁsfulfy compieted *
' the 29 CFR 1910.120
% B-Hour Refresher
i Training for
Hazardous Waste
' Operatons -

i Septe_rpbe{ 9, 1997

oshA - (())

S

- WS, Depantment of Labor
- Occupational Safety and Health Administration

This is 10 certify that

-Jim Madaj _
:* ~has suecessfully completed a §0-hour Occupational Safety and Healf.h o

. "Fraining Course in

e e,

A

Construc’non Safety & Health

ﬁ 12-19 19,95

(Tramer) ¥ U5 GPO: 1994—646-677 |

Hﬁﬂ_”Rﬂbgrt Chavarrla s

Trseer
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= . . =

Certificate of Completion
- Jim Madaj P

| In wmmwomi.u.ba of Nﬁu.m.w _m_:cn&.%m@_\ Completed
HAZWOPER 8 HOUR ANNUAL REFRESHER |

, o.u .
~August 26, 2002

'i‘

-~

in accordance with

OSHA 29 CFR 1910.120(c)(8)/1926.65(c)(8) HAZWOPER Standard

b ——
i -
—mrt. -
.....I._m.lm..‘ R,

KSR-02-1187

et




Concentia MEDICAL CENTERS

OAK RIDGE, TENNESSEE 37830

MEDICAL SURVE]

LLANCE CERTIFICATE

Kay,

SHA

_.H

[5-07= 1Zsy

t/

Has no_.:u_m,mfm :
29CFA 1510.120

v 29CFR 1910,

) 29CFR 1810.134
ANSHEZ117.1

GALLY QUALIFI

1995
rﬂ.

a physkal exam in accordance withy:

. HazWaste

1001/1926.1101 Asbestos .

Respiratory Protection
Sec. 16 Confined Spaces

EDn. Restictions on an,u”mm
E Due, l‘a ©

M.D
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RESPIRATOR X
= QUALIFICATION CARD |
NAME:__ ROBERT A. RIORDAN t
DATE QUALIFIED: 3/11/87 ; :

TYPE RESPIRATOR MODEL SIZE s

Are SCOTY F¥ 3 ;

APR SCoTT YoaF M Lo

2@6#}1 L 8goTT 2.2, -
IR-INE - BroTT e

CERTIFIED BY: . @i‘- (\‘—%CMA) I[ S

The Electrical JJ Keller
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What You Need ToBnow  asili busas bmas
3003 W, Broezenood Lane
1 . PO.Box 365
: ion of pariitipation and completi Heeanh, WI 510570068
b N of ihe above Training Program (1#7{&2848
L:;' Employee R.'A- R'i@l"dan
4 Instructor.R-W.  Sweerey
1 Company__leledyne Brown Engineering
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) " FOSTER WHEELER ENVIRONMENTAL CORPORATION
TO: Robert Riordan - LOCATION: Oak Ridge, TN
DATE:  July26,2001
FROM': ‘ _ Don Rogers/Michael McSherry

:SUBJECT:- LOSS CONTROL SELF-STUDY COURSE

Congratxllations on your suceessful completion of the Loss Control Self-Study Course!

" Your participation plays a key role in the success of our Health and Safety Program. We have no
“doubt you will find this course of real value in your every day work. We want to personally '

" express our appreciation in your dedication and commitment in completing this course and for
“Doing It Right.” ' '

Should you desire to receive 3 CEU’s for the course, please contact Beth Levine in the Atla'nté
office. '

) DRMMSkk .

W WINESQ98-007 T S ' o
’ v 2300 LiNCOLN HiGHwaY EAsT, ONE OXFORD VALLEY, SUITE 200, LANGHORNE, PA 19047-1829 )

PHONE (215) 702-4000 FAX (215) 702-4045



CONCENTRA MEDICAL CENTERS

1030 OAK RIDGE TURNPIKE -
OAK RIDGE, TENNESSEE 37830
(865)425-4640

PHYSICIAN'S STATEMENT

Shoffner, Tim J. - '
7 . S DATE OF EXAM; 2"[6{“03 -
Employer:  Slepinc .
SSN: 411-0B-4206 DOB: 08/47/1962 TYPE OF EXAM: .0 BASELINE
Case Dafe: 02/19/2003 BFANNUAL
. 0 EXIT

OPINION OF RISK/MEDICAL CLEARANCE FOR HAZARDOUS WASTE OPERATIONS

| have reviewed the results of the occupational ard medical history, physical examination and faboratory tests and based upon these, .
! certify that this individual:

/JQ' has no medical condition that would place the individual at increased risk of health J'mpali.rm'ei":rj from hazardous wasu; site -
: work, when conducted under the conditions of adeqqate training and a health and salety Plan.

] has a medical condition that would place the individua'l at increased risk of health impairment from hazardous waste site work,
[l has a medical condition which may require special consideration by the company. |

{1} delerred, pending further evaluation. | ‘

FEDICAL CLEARANCE FOR RESFIRATOR USE
Based upan the examination, | certify that this individual:
K is medically qualified to use properly fitted respiratory protection equipment.
{1} is NOT medically qualified to use respiratory protection equipment.
M qué!iﬁed {for Confined Space Entry,
{] ¢ is NOT qualified for Confined Space Entry.
i deferred, pending further evaluazion.
Comments/Restriclions ‘ .
[ ] The individual has undergone a physical examination in accordance with OSHA Standards 29CFR 1910.120, 29CFR 1910.1001,

1926.1101, 29CFR 1910.134 and ANSI Standard Z117.1-1995, Sectlion 16.

The individual has undergone a physical examination in accordance with OSHA Standards 29CFR 1910.120, 29CFR 1910.134 and
ANS! Standard Z117.1-1995, Segtion 16, ‘ \

[ 1 Corrective lenses required {1 Deficient stereo debrh perception,

Hearing protection recommended Recommend tetanus toxoid immunization be updated. Ev ery 10 o
I - P

EMPLOYEE NOTIFICATION _
This individual has been infarmed of the results of this medical examination. Detected -medical conditions which require .
additional examinatiags or treatrment have been exp!aineditijﬁnﬁcabie followup recommended.

[ 4

/;;: _Mﬁ / N]D Date: 5‘/3 MDj

e

JAANY. w()eaﬁ@

Signature Of Provider:

E
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. AESPIRATOR INFORMATION
MODEL TYPE SIZE App # PT
” | M\T.J.v D\Q\Q
MSA A

ULTRA-TWIN/VUE FULL Tc-84A-0181 100

_ VALID WITH CURRENT MEDICAL CLEARANCE
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HAZWOPER 8§ HOUR ANNUAL REFRESHER

February 18, 2003

in accordance with

'OSHA 29 CFR 1910.120(e)(8)/1926.65(e)(8) HAZWOPER Standard

KSR-03-1452

A W T

C mx&.\mmﬁwe\ C ompletion
- David Blank
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Certification of Completion
Presented to

of

Solutions To Environmental Problems, Inc.
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"Excavation/ ,QQSER:H Person”
in accordance with OSHA 29 CFR 1926

Michael D. Palmer, CSP, CIH, CHMM
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RMT, Inc.
) 100 Verdae Blvd.
- Greenville, SC29607-3825

Awards ﬁﬁm .Oﬂ.mbomﬁ To

Paul Gibson

of A.E. Drilling Services, Inc.

W | For mcnnmmmE_ ﬂozﬁ_mzos of the
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% . | Hmvn.nmax 3, 2003
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this 3rd day of February 2003

(/&g\wm&wﬁ | . .

—.mmm Hwﬂq:nﬁoa .3.@_:2




e e

i3seaqiesy Ut s~ ay,
’

. linttgas .
L2 0% Hpaoag
PO Umaag g
T Uy

' "ISINOTU NOAD FTTLE SIR KI TVINILYR -
ARY 20 S3Id403 RIVLIEO0 XAVH EZILOIHT THL  *SNOILIONISNI WITLO IATIITE IM JIINO
IITTIOVE STEL XV GINIVINIVH I8 TTIA SISIL ONV SNOTLVNINVET d0 LHOLTY ILIATSR00
THL CINZIVIEL YO NOTLVRIRYYZ ¥IHLOL THIADTY IVEL SHOTLTGNOD TYIICaH Inv
ANV NOTIVNIRVYI TYOICEN SIHL 0 SIINSTE FHI 40 FIXOTIE FEL ODECINT TAVE T.

FSILITATLOV MOM S, IXZQTLRT FBL NO SNOTIVIIRIT ONIMOTIOr THI ONYRAOITY r
"NOILIANOD TYOTCIM V HONS 10313q Jid I ‘ILVT TAOTY IRL MO -
*{SINTNYD FATLoIr:

TONd IAVEE QNY SYOIVNIZSTM HIIA ATTISS0) SINIRNOWIANZ IOH RI Xuoh .

B ’ 0 ' (STYLSSTAL FAJHISIOVS
EAIL‘\’D_IN Y0 IpaILIsod4 _HIIM) SEDTAIA NOIIJTLOYA RUCIVYILSTY NI $904

- ‘SELLIATIOV 3ISNOLSIN 1ONIVUTT NI YHOH .,
“SNOIIVNELO ZISYM SNOMIVIVH NI Y04 .
140 LTAST ¥ §Y INTR

~¥TVSET HITVIH TYIEIIVH 310 ¥STY OIEIS'VEH:}-NI._E 2IA0TART QIWYN TYL IA¥1E .
TLN0% LVEL NOTILIANOD TVIIQIR ANY LIILIA IOK QIG @ “IIVQ FA0EV IHI NO /

T o2 7 o/ :TIVQ NOILWNIRVXT |
o
Y hgtﬂ 2SS "§S5 8, AIROTGHT -
y) L R K
(A < C“/f ){j} }“f) Vo TN TTA S\ 3TA0TIHT
. .‘. ) * ‘ ( .”.

SHOLYEIZSTN 30 2SO TEL %04 QY
SHOIZYEIZ0 ISNOISTY IONIONEKI QXY TISYH SNQUYVZFE KT Y0k
H04 SSINLIL TYOICTK NO NOIRTZO NELLT¥M §,KVIILSKR4 .

TW TUYHZN M T3NS

LNIHWLEV LI INIDHGIN TYNOULY4N3D0

930

- §ILNZD ﬁvazr__-&a.ﬁ:, ol
STIIH HINON JEZd
(

w0d . 27008 W Wl SONS ONITIIHO 3V Wy 82:11 Q34 €0-8I-hnr -




od

. {4ap1o Ynos ‘sasoep aoianp ‘
‘asusoy aberew g ‘uoneuawngop jebs jo Adoo e aynbar
safireyo awen) ‘aBueyo Juswiodwa 1o seaippe ‘suwru Aue
jo Bugum w preog sy Ajiou Aalepoww o pannbar sue ACA
‘auo salinbey 194vdws 1ok i i jo Ades & asew .
Aew noA"Buptiom ae nof Sauwf iR [B NOA UNIM PUBO SIyt Aliey .
: "PAEIIPUI Sjep ay; uo'sa&'gdxal Qoueam;}ao noj
‘poitad Buisusa)) Jusiina ayl 1o pien Jaydod inak: s DAYIBPY . _
7o . CoN
o "$O0Z/0E/00 A1eq Usieudx
ONMINaRY £00z61s0 St snssy
' E0EYO NOLONISYM
d'IIvasuuva ZoL
. H.LE.‘IT!; ] , ‘
peeog pog;ggg'wao |ejyatguag;nug, eujolen mno:§
\_ . -TFo0gtEdeT Y.
. 'Su;xdéq'gd'ﬁﬁea ind  »
3Bps 5PIEMT aU) WIOH HoBeq ULO) PUSY
Buioeq wouy pres saowas o 1 )
HINHOD V WIOHS GHv D 144d LON OF
. , . [
T 2122692v98 'ON ¥Yd ~ SONS ONITII¥G 3 WY [e:11 adn sefBI-NﬂP




— | | o _m\_m.m;..,\.%?mo.éd
‘ . : M#er Drilling Company Dcm_,__mz,a Fil Test Revord o . . o .
(lualitative Fit Test Record . o
mame: Uaol  [ilnsom o .E._m. 4 5 30- o
Employee I/ S8N:_ @5 I3~ 8.8 o
Awm.mn.w.ﬂmﬁon MJ) _ PH@O.O @.3,5 Size: N}O»hmw\ﬂr

Jenslllvity Test: T : - Resulis: o .
Isosmyl Acatale (Banaha Oil) . . CPass (). Fal { ) NA ()
Saccharin # Squeezes - (10) (20). (30) Pass () Fall { ) N/A ()
Bitter Aerosol ¥ Squeezes () (20) (30) Pass (Q— Fall { )© NA { )
Irritant Smoke s : Pass { } Fail { ) NIA ()
Fit Test Agent:  : Fliter { Cartridge: ‘ Resuits:
Iscamyl Acelate ’ Crganic Vapor Cartrldge Pass ( ) Fall { ) NA{( )
Saccitarin Padiculale Cartridge . Pass { ) Fail { ) ~ WA ([ }
. articulste Filler ~ Pass (L)—"Fall ( ) A ()
Irritalant Srmioke lale Filter © Pass () Fal () nNA/{ }

Commenls:

Flf Test Repeated Before: .\Ut.ﬁ D L_TO e .

Test: Oonuco_onlulngu NGy _ pn Dﬂvwﬁ/l

Employee-Signature:
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JANUARY 13, 1995
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H5W-01746
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of A.E. Drilling Services, Inc.
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February 3, 2003
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this 3rd day of February 2003
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50 ELECTRICAL SAFETY PROGRAM AND LOCKOUT/TAGOUT

5.1 Scope and Application

This program is applicable to all employees and contractors of STEP while working on any
STEP work site during construction or maintenance.

5.2 References

Title 29 Code of Federal Regulations (CFR) Part 1926.404-.408, .416 - .417
Title 29 Code of Federal Regulations (CFR) Part 1910.303-335 '

5.3 Definitions

> Qualified Person - an individual who is capable of working safely on energized circuits,
and understands proper use of special precautionary techniques, personal protective
equipment, insulating and shielding materials, and insulated tools. (i.e., licensed
electrician or similarly trained).

> Nongualified Person - an individual not meeting the definition of a qualified person,

> Authorized Employee — A person who locks out or tags out machines or equlpment in
order to perform servicing or maintenance on that machine or equipment.

5.4 Responsibilities

Program responsibilities are deﬁned below for the individuals deSIgnated to ensure the proper
implementation of this program.

5.4.1 Corporate Safety & Health Manager

¥ Provide the resources and authority to ensure the program elements are 1nst1tuted as
required. :

> Hold all assigned responsible parties accountable as outlined in the written program.

» Periodically inspect project sites for electrical safety hazards and comphance with this

program.

Perform and document a Program Performance Verification (PPV) of the Electncal ‘

Safety Program at least annually to ensure program elements are being effectively

implemented.

A 4

5.4.2 Superintendent or Foreman

» Ensure all affected employees under your supervision have received the level of

> electrical safety training necessary to safely perform their job. '

» Maintain a file for each qualified person containing documents that are used for
confirming their qualifications.

> Require employees to follow the Electrical Safe Work Practices outlined in this program.

26
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Be knowledgeable of Electrical Safety Program requirements.

Make routine surveys of the work company to ensure utilization of PPE and safe work
practices by employees.

Ensure that inspection and testing of cord sets, electric fools, all electncal equipment and
receptacles is conducted as required.

Conduct investigations of electrical accidents.

vV ¥V YY

5.43 Employees

Actively participate in the assigned electrical safety, lockout/ tagout, and temporary
wiring training sessions and adhere to the safe operating guidelines contained within this
program.

Obey all established requirements outlined in the Electrical Safety Program.,

Use PPE supplied by the company for all work around exposed electrical circuits.
Utilize all existing engineering controls, work practice controls and administrative
controls provided. '

Inform supervision if PPE is lost damaged or if additional PPE is needed.

Qualified employees must participate in the annual mandatory training sessions as
scheduled. : :
Non-qualified employees do not work on exposed electrical circuits unless they have been
de-energized in accordance with the Control of Hazardous Energy (Lockout/Tagout)
Procedures. '

Y

Y VY YVY

5.5 Work Practices

> All live parts must be de-energized before the employee works on or near them, unless '
de-energizing introduces additional or increased hazards. If live parts are not de- '
energized, other safety related work practices shall be used to protect employees who may
be exposed to the electrical hazards involved.

» Conductors and parts of electric equipment that have been de-energized but have not been
locked out or tagged shall be treated as energized parts.

» All employees must follow the STEP control of hazardous energy (lockout/tagout)
procedures when performing work on fixed electrical equipment or circuits. Test
equipment will be used to test the circuit elements and electrical parts of eqmpment to
verify that the circuit elements and equipment parts are de-energized.

» Only qualified persons can perform testing work on electric circuits or equipment.

» If a circuit is de-energized by a circuit protective device, manual re-energization of the
circuit will not be done until the determination is made that the equlpment and circuit can
be safely energized.

5.6 Location/Environment
> Employees may not enter any area containing exposed energized parts unless adequate
lighting is provided.
» Safety signs or symbols must be used where determined necessary to warn employees

27
Effective Date: September 2003



25 Solutions To Environmental Problems (STEP)
STEP Electrical Safety Program and Lockout/Tagout

about the elecirical hazards that may endanger them.

» Nonconductive barricades must be used in conjunction with safety signs where it is
necessary to prevent or limit employee access to work areas exposing employees to un-
insulated energized conductors or circuit parts.

5.7 Work Space

- The mintmum work spaceé around electrical equipment for "qualified” persons to do work are
listed in Tables 5-1 and 5-2 below.

Table 5-1 Work Spaces Around Electrical Equipment
0

Width in Front 30” wide 30” wide

Front Clearance 36” to 48" (see Table 5-2) 36” to 60”

Headroom 6’3" high 6°6” high

Lighting Adequate Adequate

Entrances to Area One One — 24" wide, 6’6 high; if control
panel >48” wide, must be one
entrance each side

Table 5-2 Working Clearances

0-150 3 ] 3 3
151 - 600 ' 3 31 ' 2
600 - 4160 3 4 5

Conditions (a), (b), and (c), are as follows:

A. Bxposed live parts on one side and no live or grounded parts on the other side
of the working space, or exposed live parts on both sides effectively guarded
by suitable wood or other insulating material. Insulated wire or insulated by

B. STEP operating at not over 300 volts are not considered live parts.

C. Exposed live parts on one side and grounded parts on the other side.

- Conerete, brick, or tile walls will be considered as grounded surfaces.

D. Exposed live parts on both sides of the workspace [not guarded as provided in

Condition (a)] with the operator between

If access is needed through the rear of the electrical equipment, at least 36 inches horizontally of
work room is to be provided.

28 :
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5.8 Temporary Power at Work site Construction Sites

» All temporary power installations for work site construction sites shall be installed only by
qualified electricians.

> Temporary electrical power and lighting installations of 600 volts, nominal, or less may be
used only during remodeling, maintenance, repair or demolition of buildings or equipment.

» Temporary electrical power and lighting installations over 600 volts, nominal may only be
used during periods of tests, experiments, or emergencies.

5.9 Electrical Boxes and Cabinets

A rubber grommet or clamp must be used around the conductor to protect against damage where
they enter cabinets or boxes.

> Knockouts, breaker openings, and other fittings in cabinets and boxes should only be
removed if they will be used immediately. All openings not in use will be closed with a
plug or cover.

» Covers will be provided for all pull boxes, junction boxes and fittings. 1f metal covers are
used, they will be grounded and kept closed.

» Each out box will have a cover, faceplate, or fixture canopy.

» Covers for boxes carrying over 600 volts, nominal will be marked "HIGH VOLTAGE."

5.10 Disconnect Means

» All disconnects shall have a minimum of 36” clearance in front of the disconnect to allow
for easy access.

» Circuit breakers must clearly indicate whether they are in the open (off) or closed (on)
position. The up position of the handle for vertical switchboards will be the closed (on)
position.

> The disconnect means will plainly indicate whether it is in the open or closed position.
The disconnect means is to be installed at a readily accessible location nearest the point of
access to the service entrance conductors. :

Single throw knife switches must be installed so that if the switch falls downward, it will
fall into its de-energized position (open - "off" position). :
Every clectrical apparatus shall have a disconnecting means and be marked with its rating
in volts and amperes or volts and watts.

Every disconnect means shall be clearly labeled to indicate what electrical apparatus it
controls.

Disconnecting mechanisms (circuit breakers, stc.) must be used for the openmg,
reversing, or closing of circuits under load conditions.

Y VYV Vv V¥

5.11 Flexible Cords

> All flexible cords shall be marked SJ, SJO, SJT SJTO, S, SO, ST, STO as requlred by
OSHA 29 CFR 1926.

29
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All flexible cords will be used in conjunction with a GFCI “pigtail” in addition to the
GFCI receptacles on the site. ‘

Flexible cords (extension cords) used with grounding-type equipment must contain an
equipment grounding conductor. '
Any flexible cord that may be used in wet areas or exposed to damp, moist or wet
conditions must be designed and approved for use in those locations.

Flexible cords and cables shall not be used as a substitute for the fixed wiring of the
structure, run through holes in walls, ceilings, or floors, run through doorways, windows,
or similar opening, attached to building surfaces, or concealed behind building walls,
ceilings or floors.

At no time should flexible cords be spliced or taped together.

Portable cord equipment, plug-connected equipment and flexible cord sets must be
visually inspected before use on each shift for external defects and evidence of possible
internal damage. These defects shall be reported to the applicable Supervisor or Crew
Leader.

Y vV Y v

Y Y

5,12 Grounding

> The grounded conductor of a branch circuit must be identified by a continuous white or
natural gray color wire. :

» The equipment grounding conductor of a branch circuit shall be identified by a
continuous green color or a continuous green color with one or more yellow stripes unless
the wire is bare. ' '

» The path to ground from circuits, equipment, and enclosures shall:

« be permanent and continuous,

« have the capacity to conduct safely any fault current likely to be imposed on it
and, '

« have sufficiently low impedance to limit the voltage to ground and to facilitate the
operation of the circuit protection devices in the circuit.

5.13 Ground Fault Circuit Interrupter (GFCI)

»  Ground Fault Circuit Interrupters (GFCI) shall be installed on all circuit breakers for
construction power.

» A GRCI “pigtail” shall be used in conjunction with all flexible cords and cord and plug
equipment, in addition to the GFCI receptacles on the site. '

» Receptacle type GFClIs may be used on common neutral systems and where receptacles are
more than 250 feet from the breaker.

> A GFCI polarity tester shall be used to ensure trip current values and to test the satellite
receptacles downstream from the receptacle containing the GFCL

» GFCIs shall be installed and maintained in accordance with the requirements of the National
Electric Code (NEC) ¢ ' o being putinto
service. The testrestlts s} the BH&S Project
office:
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5.14 Work Near Overhead Power Lines

» Anynonqualified person, vehicle, or mechanical equipment working in an elevated

position near overhead power lines must maintain at least a 10 foot clearance (in
- reference to the closest conductive object near the power line) for voltages to ground of

50 kV or below and an additional 4 inches for every 10 kV over 50 kV

»  Any qualified person working in the vicinity of overhead lines must maintain a distance
as 1dentified in the Work Space section of this document. Any use of conductive objects
within this distance must have an approved insulated handle.

> If work is to be performed on overhead lines closer than the clearance requirements as
identified under Work Space, the lines must be de-energized and grounded.

5.15 Lockout/Tagout Procedures

Whenever work on electrical equipment or services is required the electrical power source shall
be de-energized, locked and tagged following these steps: -
» Affix a Lockout device and tag. Each applicable authorized person and/ or subcontractor
will apply his or her own lock and tag.
Test the equipment using a voltmeter to verify the energy is isolated.
Perform required work.
Ensure tools and people are removed and any guards have been replaced.
Inform Affected Employees of the removal of locks and tags.
Remove the Lockout/Tagout device(s) and energize the equipment.

YVYYYVY

5.16 Crew or Personnel Change

‘Specific instruction shall be utilized during crew or personnel changes to ensure the contimuity of
lockout/ tagout protection, including proviston for the orderly transfer of locks or tags between
off-going and on-coming employees, to minimize exposure to hazards from the unexpected
energization. At no point during the lockout event shall the equipment or machine be in an
unlocked condition. :

In situations where a lockout event will be of an extended duration, the Supervisor or Crew
Leader may apply a crew lock. This crew lock will be attached to a multi-lock hasp and will
remain attached for the entire duration of the lockout event. Another group lockout device that
can be used is a group lock box; the crew lock will be secured at the lockout point, and its key
will be placed inside a group lock box. Authorized employees will attach their personal locks to
the hasp/group box When working on the machine and remove their locks at the conclusion of
their shift.

5.17 Tags vs. Locks

» A tag that identifies the person responsible for de-energizing the system will be applied
gvery time a piece of equipment is locked out.
» Tagging without locking for energy control purposes is forbidden without the written
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.5.18 Materials and Hardware for Lockout/Tagout

> STEP shall furnish all locks, tags, hasps, or other devices for isolating and securing
equipment or machines from energy sources, These devices shall be identified and used
solely for the purpose of lockout/tagout.

> Each authorized employee is issued his/her own lock and key set. The individual
personally issued lock is marked with the employee’s name for identification purposes.

5.19 Lockout Devices Requirements

All lockout/tagout devices utilized for protection against unexpected energization or start up of
the equipment or machines, or release of stored energy shall meet the following requirements: -
> Lockout devices are of durable construction capable of withstanding the environment for
the maximum period of time these devices are exposed.
> Lockout devices are standardized within the facility by type and color and may not be
used for any other purpose.

5.20 Program Review and Revision

alzlleqlth: Safetysl ';’fanaﬁ shall perfonn an annual assessment of this program.
The assessment w111 address the degree and consistency of program element implementation in
the workplace. The attached Program Performance Verification criteria will be ut111zed to
conduct and document this assessment.

5.21 Disciplinary Policy

All employees are expected to adhere to the procedures given in this written program. Failure to
comply will result in disciplinary action as described in the compames disciplinary action
policies.

5.22 Recordkeepin_g

STEP shall maintain the following information:
» All employee training records will be maintained by STEP for at least two years from the
last training date. '
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Solutions To Environmental Problems (STEP)
Hazard Communication Program

13.0

HAZARD COMMUNICATION

13.1 Scope and Application

This program applies to all STEP employees who are, or may be exposed to hazardous materials
used in the workplace. It also applies to contractors who may be exposed to STEP hazardous
materials or bring hazardous materials to STEP sites or facilities.

13.2 Responsibilities

Program responsibilities are defined below for the individuals designated to ensure the proper
implementation of this program.

13.2.1

YVVY YV VYV VYV

13.2.4
>

Corporate H&S Manager

Ensure all management and affected employees are aware of the Hazard Communication
Program.

Coordinate and manage the overall written Hazard Communication Program.

Advise Management of any program deficiencies noted requiring his/her action or
involvement.

Prepare internal MSDSs as needed.

Ensure each office’s MSDS/Hazardous Material Inventory binders are kept up-to-date
and made available to all employees and contractors.

Prepare example labels and update internal MSDSs as needed.

Archive MSDSs.

Ensure a Program Performance Verification of the Hazard Communication Program is
performed and documented at least annually.

Human Resources

Maintain all training documentation.

Superintendent and Foreman

Ensure all elements of the HazCom Program are effectively communicated and affected
employees in their work area comply with the program elements, _
Ensure workers comply with HazCom guidelines and PPE requirements on a daily basis.

‘Conduct employee HazCom training or ensure all employees attend scheduled training.

Ensure all containers of materials in their work area are labeled.
Provide or schedule affected employees' training.

Employees

Use engineering controls, work practices, and PPE as required by company procedures
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~ and policies,
» - Inform Management of any symptoms of over exposure that may possibly be related to
hazardous chemicals.
» Inform Management of any missing labels on containers.
¥ Actively participate in all hazard communication training,

13.2.5 Contractors

» Ifrequested, provide a copy of MSDSs to the STEP Primary Contact for all hazardous
materials brought on to the property prior to them being brought on site.

> Inform their employees of the availability of STEP MSDSs.

> Ensure all subcontractors adhere to the requirements of this program.

13.3 Conftractors

STEP’s Contractor Safety Program is the primary vehicle for interacting with contractors at the
facility, including those involving Hazard Communication. The program as applicable to Hazard
Communication is summarized below: _

» Prior to the initiation of work, the STEP Primary Contact for a given Contractor (or
designee) will conduct and document a facility Pre-Job Safety Briefing that is unique to
the work to be accomplished.

» Ifrequested, Contractors are required to provide copies of all MSDSs to the STEP

" Primary Contact for all hazardous materials brought on to STEP property prior to them

being brought on site.
» Contractors are required to relay vlnformatlon on facility hazards to their employees.
» Contractors are required to ensure all subcontractors adhere to the requirements of this

program.,

13.4 Hazard Determination

Raw Materials and Supplies :

STEP does not intend to determine the hazards of matenials purchased from suppliers and/or
manufacturers, but has chosen to rely upon the evaluation of the materials performed by suppliers
and/or manufacturers to satisfy the requirements for hazard determination.

Facility-Produced Materials
In the event STEP must determine the hazards of materials generated at the STEP the hazard

determination will be performed or overseen by the Corporate H&S Manager.

13.5 Hazardous Materials Inventory

A master Hazardous Materials Inventory will be developed and maintained by the Corporate
H&S Manager. This list will be updated annually; the most current inventory is included as an

attachment.
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13.6 Labeling

All containers of hazardous materials must be either being used by the individual that recently
(i.e., that shift) transferred the material, or it must be labeled. It is the responsibility of the
employee using a material that the label is present.

Materials in Original Containers

If labels on original containers are found to be madequate defaced, or otherwise unacceptable,
the material will be held until the RE6onal e Suviar %EAGE has determined whether the material
will be accepted and 1f it will, what label 1s t0 be apphed

Secondary Containers/Replacement Labels
All containers that meet the following criteria are considered to be secondary containers:
> not the original container, or the label for the ongmal container is deficient, defaced, or
otherwise inadequate; and
> to be used by more than one person on a single shift or by one or more employees over
multiple shifts.

A

All secondary container labels must be completed and the label applied prior to transfer of the
material into the container. The Repional k& Manaeel will develop example laminated labels
for the most common secondary containers in the facility, and will place these examples in the
local MSDS books. '

If a container has been used previously, the original label must be removed or defaced so that -
only one hazard label is on the container at one time.

13.7 Material Safety Data Sheets

MSDSs for all hazardous material to which employees are or may potentially be exposed will be
obtained and made readily available to all employees. Original MSDSs will be maintained in an
* office-specific MSDS Binder. MSDSs will be kept current to a maximum date from receipt of
five years. The Corporate H&S Manager will be responsible for ordering new MSDSs for
existing materials.

Archiving MSDSs
If a material is no longer used or present at the facility, the MSDS will be archived in a location

or file designated for that purpose. Typically, these materials are identified during the annual
Hazardous Materials Inventory update. The archive date of the MSDS will be marked in ink on
the first page of the MSDS, and the archived MSDS will be retained for 30 years.

STEP-Generated MSDSs

If a project must generate an MSDS, the Corporate Safety & Health Manager will generate the
MSDS. All internally-produced MSDSs must be updated by the Corporate Safety & Health
Manager at least every three years.
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13.8 Employee Information and Training

The Superintendent or Foreman will arrange for employee information and training of existing
hazardous materials at the time of initial assignment and whenever a new hazardous material is
introduced into the work area. Employees will be trained in accordance with the outline in

Attachment 13-3.

13.9 ¥azards from Non-Routine Tasks

Periodically, employees are required to perform non-routine tasks with hazardous materials,
Prior to starting work on such projects, each affected employee will be given information by their
superintendent about hazards to which they may be exposed during such an activity. The

Corporate Safety & Health Manager may be consulted for a determination of potential hazards if
not immediately apparent.

13.10 Program Review and Revision

This program will be reviewed at least annually by the Corporate Safety & Health Manager and

will be revised to reflect any changes in procedures or best management practices. The

assessment will address the degree and consistency of program element implementation in the

workplace. The attached Program Performance Verification (PPV) criteria will be utilized to

~ conduct and document this assessment. The Corporate Safety & Health Manager will be
responsible for ensuring the conduct of the review and incorporation of any revisions. The latest

PPV will be retained by the Corporate Safety & Health Manager.

13.11 Disciplinary Policy

All employees are expected to adhere to the procedures given in this written program. Failure to
comply will result in disciplinary action as described in STEP’s disciplinary policies.

13.12Record Keeping

The individuals or departments listed below shall maintain the following information:
> All employee training records will be maintained by Human Resources at least two years
from the last training date.
» All contractor safety information will be retained by the responsible person as stipulated
in the Contractor Safety Program.
» The latest Program Rerformance Review and latest Hazardous Material Inventory will be
>

retained by Q&@* S )
Original and archived MSDSs will be maintained by the Corporate H&S Manager.
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Attachment 13-1 Hazard Communication, Program Performance Verification

Reviewer Names: Date:

1. Is a written Hazard Communication Program complete and representative of
the current organizational structure?

2. Is the Hazardous Material Inventory maintained and updated at least annually
to reflect products currently in use (updated in last 12 months)?

3. Is there an MSDS for each chemical listed in the Hazardous Material
Inventory? '

4. Are employees working with chemicals trained on how to protect themselves,
recognize, and react to overexposure or spill? '

5. Is training documented?

| 6. Are all secondary use containers labeled in accordance with the written
Hazard Communication Program?

7. Are contractors required to provide information on chemlcals they plan to
bring to the facility / site prior to doing so?

Comments:
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Attachmenf 13-2 Hazardous Materials Inventory

. Material -

| HowUsed -

. .Comments

Page of
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Attachment 13-3 Employee Information and Training

- This traming outline specifies the STEP procedure for Superintendents and Foremen to use to
provide hazard communication training to the employees assigned to their work teams. To meet
the training required by 29 CFR 1910.1200(h), all employees will receive the following
information.

1.0

A review of the basic elements and requirements of hazard communication

A review of the company’s Hazard Communication Program, including identifying the Corpofate
Hé&S Manager. This includes a discussion of the key elements of the OSHA Hazard
Communication Standard 29 CFR 1910.1200, including:

>

YVvvVvVv Y ¥

2.0

identification of hazardous chemicals used in the facility (or on site) and processes that
may produce health or physical hazard exposures to personnel;

availability of MSDSs for chemicals purchased and used in the facility / site and all
processes where exposure to personnel may oceur,;

provision of labels, signs, MSDSs, and process instructions to adequately wamn of
potential or known hazards;

the training program for all affected employees;

records retention; and

periodic program periodic reviews and update procedures.

Operations or processes where exposures can occur and the hazardous chemicals that are

“used in the operation/process.

A discussion of each applicable each operation/process, along with a review of the applicable
hazards, each hazardous chemicals in use. The Hazardous Material Inventory and appropriate
MSDSs for each chemical will be rev1ewed or referenced. The following information is to be
provided to the employees:

>
3

>

- 3.0

name of hazardous chemicals used in applicable processes

controls in effect to limit exposures (e.g., engineering controls, workplace practices,
personal protective equipment); and

means by which the presence or release of hazardous materials can be detected (e.g.,
spills, industrial hygiene monitoring, direct-treading instruments, smells).

Location of documents related to hazard communication, including the following:

Company Hazard Communication Program - Location of the program and the employee’s
right to review the written program at any time.

Hazardous Material Inventory — Including the location of the inventory.

Material Safety Data Sheets (MSDSs) — Including the location and availability for each
hazardous material in use. An example MSDS will be reviewed, section by section, and
instructions on interpreting the MSDS is to be given. All workers must know where the
MSDSs are located and that all MSDSs are available for review as needed.
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7.0 TOOL BOX SAFETY MEETINGS

7.1 Scope and Application

The scope of the Tool Box Safety Meetings is to ensure proper instruction is provided for
employees in the recognition and avoidance of unsafe work practices or conditions. Tool Box
Safety Meetings will also provide information on the safety regulations and STEP safety program
requirements that apply to their work environment. This program is applicable to all STEP
employees and subcontractors.

7.2 Réferences ‘
STEP Tool Box Safety Meeting Manual, and OSHA 29 CFR 1926.21.

7.3 Responsibilities

Program responsibilities are defined below for the individuals designated to ensure that Tool Box
Safety Meetings are properly conducted and documented.

7.3.1 Corporate Safety & Health Manager

» Ensure all management and affected employees are aware of the requirement to conduct
Tool Box Safety Meetings on a weekly basis. -
» Provide all materials and hardware for effective presentation and documentanon of the
Tool Box Safety Meetings and ensure they are properly utilized and maintained.
> Periodically review worksites to ensure meetings are being properly conducted and
" documented.

7.3.2 Superintendent, Foreman, Project Manager

Be knowledgeable of Tool Box Safety Meeting requirements.

Acquire a Tool Box Safety Meeting manual from the Corporate Safety Manager
Prepare for and present the weekly safety meetings to STEP field crews and
subcontractors. :

Ensurc safety meetings are properly documented.

Ensure all affected employees and subcontractors attend weekly safety meetings.

YV YVYYVY

7.3.3 Employees

Employees actively participate in the weekly Tool Box Safety Meetings and adhere to the safety
instruction provided.
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7.4 - Safety Meeting Preparation, Presentation and Documentation

7.4.1 Safety Meeting Preparation

» The Corporate Safety & Health Manager will furnish the STEP Supervisors with a copy
of the STEP Tool Box Safety Meeting manual.

> The Tool Box Safety Meeting manual provides fifty-two (52) suggested construction
safety topics, which are organized into twelve tabs, corresponding to each month of the
year. You are not required to use the suggested topics, but you are required to hold a
toolbox meeting each week.

» Preparing for a toolbox safety meeting can be as . elaborate or as brief as needed, based on
the topic you are presenting. In general, a toolbox safety meeting is defined as a short
safety-training meeting with employees, usually on Mondays at the start of the shift.

> After selecting the meeting topic, you should determine if you need any visual aids or
other reference material to present the meeting. You may also need to review relevant

~ QSHA standards or STEP Corporate Safety Program documents to supplement the
standardized Toolbox Safety meeting material.

7.4.2 Safety Meeting Presentation

» When you conduct the safety meeting, it is best to include only those employees who
need the information. For example, for a talk on operating heavy machinery, you would
probably only include operators, not everyone on the jobsite. But for a talk about
working in areas where heavy equipment is operating, you may include many more
workers from the site, perhaps even all of them.

> Introduce each toolbox talks by explaining why you selected the topic, as well as how it
applies to them. You need to project your commitment, concern, and interest in the safety
program.

» Toolbox safety meetings are also an excellent time to discuss specific jobsite hazards,
past accident, and employee safety concerns, After reviewing the topic selected for the
week, you will then address the following four topics:

1. Accident Investipations — Review of any recent accident investigations from any
accidents with injuries/illnesses or near misses, which may have happened on this
project or similar project environment.

2. Job Hazards — Review of any site-specific safety hazards identified as part of the site
Hazard Assessment or through conduct of site safety inspections,

3, Old Business — Review of any safety issue or concerns that may have been raised by
employees at a previous safety meeting or during the course of the proj ject.

4. New Business — Open the floor for questions or comments on the main topic, site-
specific hazards, or any other safcty issues that employees would like to share.

7.4.3 Safety Meéting Documentation

The STEP form for documentation of the Toolbox Safety meeting is included as an attachment to
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this program. This form documents the names of the employees who attended, the companies
represented, date, location, topic, and provides space to document the site-specific hazard
information discussed. The Toolbox Safety meeting form should be completed for each meeting
and maintained with other documentation for that project.

7.5 Program Review and Revision

The Corporate Safety & Health Manager shall perform an annual assessment of this program.
The assessment will address the adherence to program requirements and the overall effectiveness
of the Toolbox Safety meetings. The attached Program Performance Verification criteria will be
utilized to conduct and document this assessment.

7.6 Disciplinary Policy

All employees are expected to adhere to the procedures given in this written program. Failure to
comply will result in disciplinary action as described in STEP’s disciplinary action policies.

7.7 Recordkeeping

All Toolbox Safety meeting records will be maintained in project files for at least two years from
the project completion date.
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' Attachment 7-1 Tool Box Safety Meeting Form
Date: Supervisor/Crew Leader:
Topic: Job Location:

Accident Investigation Review:

Job Hazards Review:

| Old Business:

New Business:

Print Employee Name

Employee Company
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Attachment 7-2 Tool Box Safety Meetings, Program Performance Verification

Reviewer Date:
Names:

1. Does the Superintendent have a Tool Box Safety Meeting Manual?

2. Is the Superintendent aware of Tool Box meeting requirements?

3. Does documentation exist for Tool Box Safety meetings?

4. Are Tool Box meeting forms being completed properly?

5. Do interviewed employees reveal that meetings occur?

6. Do interviewed employees feel that the meetings are effective?

7. Is site-specific information (Job Hazards, Old Business, efc.) also reviewed?

Comments:
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