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KANSAS GEOLOGICAL SURVEY EXPLORATION SERVICES
ACCIDENT PREVENTION PLAN

PROJECT DHSCRIPTION

Project Name:               Surface seismic characterization, `F' Area seepage Basin SRNL

Location:                         Savannah River National Laboratory, Georgia

Site safety officer:      Richard D. Miller

Plan prepared by:         Richard D. Miller

Estimated Duration ofField work:     5 days

11.         STATEMENT OF WORK

Predictions of plume evolution, migration, and remediation efficacy at the plume scale often fall
because  of the  great  simplificatious  that  are typically made  in the  representation  of subsurface
heterogeneity  and  coupled  hydrobiogeochemical  processes.  In  parallel  with  efforts  led  by  the
EM-supported  Technical  Working  Group  (TWG)  focused  on  Attenuation-based  remedies  for
metals  and radionuclides  and the  LBNL  Sustainable  Systems  Scientific  Focus  Area (SFA), the
Kansas  Geological  Survey  (KGS)  proposes  to  investigate  the  feasibility  (resolution  potential,
sensitivity,  and  consistency)  of using  surface  seismic  reflection  data  to  characterize  and  the
spatial distribution of key Atlantic Coastal Plain strata within saturated zone at `F'  area seepage
basin  of the  Savannali River  Site,  Georgia..  Key to  the  seismic  reflection program will  be  our
ability  to  discriminate  subtle  changes  in  reflection  continuity,  characteristics,  and  attributes  at
very high horizontal and vertical fidelity and then correlate those changes to lithology, hydrology,
and/or material properties measured at or between wellbores.  The proposed effort complements
the  LBNL  SFA  effort  to  explore  a  `reactive  facies'  approach  for  integrating  mechanisms  and
rates obtained at the laboratory scale with hydrogeological information obtained at the field scale
as  needed  to  make  reliable  and  computationally tractable  predictions  of plume  evolution.  The
reactive  facies  approach  seeks  to  identify  units  that  have  unique  distributions  of  hydraulic,
sediment   geochemistry,   and   surface   complexation   properties,   which   are   all   important   for
assessing reactive transport.  The  SFA challenge also includes a formal evaluation of the benefit
of increasing  complexity  on  successful  predictions  of contaminant  mobility  over  stewardship
time frames.  The proposed effort complements the LBNL and TWG efforts to explore tools that
will  allow  incorporation  of natural  attenuation processes  into  long-term  stewardship  decisions,
and  of developing  available  basic  science  advances  relevant to  natural  attenuation remedies to
make  them  more  useful  to  managers  making  remediation  decisions.  The  proposed  effort  is
expected   to   greatly   contribute   to   the   TWG   and   SFA   efforts   by  providing   a  vehicle   for
extrapolating insights about plume evolution and attenuation capacity that are developed locally
to the plume scale, where remediation decisions are made.
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Of key interest are material characteristics within the saturated interval. Lithologic interpretations
of the  surface  seismic  data  could  directly  or  indirectly  be  related  to  hydrofacies,  which,  if
interpretable, would provide an important extension of the highly detailed and high-resolution
images and characterization made in the individual boreholes (Figure  1). Important infomation
will  be  obtained  about  the  lateral  continuity  of the  various  beds  and  about  several  seismic
attributes that might be sensitive to changes in material properties (i.e., stiffness, density, etc).

Geologic and hydrologic target intervals at this site are Middle and Upper Eocene sands, clays,
and  silts.  Two  key  hydrostratigraphic  units/zones  that  will  likely  represent  site-wide  seismic
markers  are  Confining  Zone  118  and  Confining  Unit  IIA-IIB.  These  aquatards  are  clearly
interpretable on gamma logs and appear to be present in cuttings from boreholes across the site
that  TD  at  least  100  ft  above  MSL.  The  upper confining  layer  (Confining  Zone  118)  is  at an
average depth of around  180 ft above MSL and the lower confining layer (Confining Unit IIA-
118) is at an average depth of around 120 ft above MSL. With the water table at an average depth
of 200 ft above MSL, the vadose zone will average from zero at Fourmile Branch to more than
60  ft near the  northwest comer of the  study  area.  Indiscriminate  sands  and  silty/clayey  sands
dominant the sections and should provide moderate acoustic impedance contrasts for the CMP
seismic reflection method.

Figure  1.   Left: Geologic cross section of target area for seismic reflection survey. Right: Study area and location of
A-A'  Cross  section.  The  surface  seismic will be used to cormect characterization performed by the EM technical
working group and the LBNL SPA at `local-scale' study sites, located south of Basin 3 and near wells outside of the
main plume (such as near well FSB 118). Figures from Denham et al., SRNL.

This  applied  research  program  will  involve  the  acquisition  and  processing  of 2-D  Common
Midpoint  (CMP)  style  seismic  reflection data,  collected principally along a transect consistent
with  the  orientation  of  A-A'   (Figure   1)  with  at  least  one  cross  line  (depending  on  data
characteristics and available time).  We propose to work closely with the TWG and SFA teams to

Savarmah River National Laboratory               Page 2 August2010



choose the locations of the surface seismic transects,  so that the transects connect their detailed
characterization  (hydrogeochemical-geophysical)  and  push-pull  tests  that  will  be  performed  at
two `local-scale'  study sites (one located within the plume and one located outside of the plume).
Acquisition will  include at least two crossing 2-D  lines, with complementary downhole velocity
surveys,  and  walkaway  tests.    Processing  of these  data will  focus  on  correlation with existing
data  from   other   geophysical   methods   and   borehole   characterizations   from  hydrologic   and
geologic  sampling.  Interpretation  will  principally  focus  on  correlation  of the  seismic  wavelet
characteristics  with  observed  and  inferred  properties  within the  saturated  intervals.  These  data
will be fully appraised for their accuracy and consistency with other data sets.  Merging of these
data  with  all  other  applicable  data  acquired  at this  site  should  produce  a  map  of the  material
properties at a resolution sufficient for monitoring remediation processes proposed for this site.

The obtained spatial distribution of geophysical attributes (such as horizon depths, velocity, and
attenuation) obtained from the surface seismic dataset will be used within a stochastic framework
developed  by  the  SFA  and  TWG  teams  to  integrate  hydrogeochemical  properties  and  rates
spatially,  as needed to assess the natural  attenuation capacity at the plume  scale and to provide
input for reactive transport modeling. The surface seismic datasets are expected to be extremely
valuable for helping to interpolate information about mechanisms and properties, obtained at the
core to  `local'  field scale', to the plume scale. Although surface seismic approaches are expected
to be ideal for such characterization, they are commonly used only for providing an image of the
subsurface  seismic  reflectivity,  which  is  often  conceptualized  as  a pseudo  cross  section  of the
subsurface.  Through  the  SFA  and  TWG  efforts,  the  information  obtained  from  the  surface
reflection data will be integrated with other datasets and will be used for quantifying the reactive
facies at the plume scale.  To our knowledge, this is a novel use of a developed characterization
approach that promises to greatly improve our understanding of the attenuation capacity of the F-
Area. The expected advances in integrating multi-scale disparate types of datasets for delineating
controls on plume fate and transport are expected to be not only useful at the F-Area, but to many
other sites in the complex and private sector.

ACQUISITION

Acquisition  geometry and parameters have been formulated based on a target depth of interest
between the ground surface and a depth of 170 ft on one end of the profile and ground surface to
around  100  ft  on  the  opposite  end.  Bed  resolution  of around  5  to  10  feet  will  be  necessary to
effectively differentiate bedding as interpreted from wellfooring data. Within the vadose zone an
average velocity of around 3000 ft/sec is assumed and within the saturated interval a velocity of
5000  ft/sec  was   selected  for  planning  purposes.   Using  these  velocity  valves  and  the   `half
wavelength'  criteria for vertical bed resolution we need to introduce signals having frequencies
of approximately  150  Hz to  300  Hz within the vadose  zone  and 250  Hz to  500  Hz within the
saturated interval to resolve top and bottom of these individual thin beds.  If the signal to noise
ratio   is   excellent,   then  it  might  be  possible  to   extend  the  resolution  criteria  to   a  quarter
wavelength criteria, thereby reducing the required dominant frequency range to around 100 Hz to
250 Hz.

Considering   the   near-surface   conditions,   target   depths,   and   resolution  requirements   a  240
channel,  24  bit  seismograph  will  record  data  from  a  receiver  spread  approximately  960  ft  in
length with receivers  spaced  at around  4  ft and  shot  stations  on  8  ft  intervals.  The  acquisition
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approach  will  employ  working  the  source  through  the  inside  120  receiver  channels  while  the
recording spread is fixed (Figure 2).  This approach will result in a variable fold data set with a
maximum source to receiver-offset range from around 240 ft and to 720 ft and a minimum offset
as small as 2 ft. Each receiver station will be instrumented with two Mark Products L28E 40 Hz
geophones.  The  source  will be  selected based on walkaway tests,  but the  50-caliber downhole,
30.06 downhole, and 8-and  12-gauge auger gun sources will be tested.

720 ft

shot line
receiver line

60 stations       60 stations       60 stations       60 stations

* = shotpolnts

Figure 2. Spread geometry for fixed component of rolling spread.

A  total  of around  4000  ft  of profile  will  be  collected  along  transects  that  optimally  test  the
approach and enhance the understanding of the  site.  To  acquire this much data it is  imperative
that the profile lines are located where no surface obstructions exist and no surface or subsurface
obstacles exist that will interrupt the drilling of 3 ft deep holes for source placement.

Surface-to-borehole  data  will  be  acquired  at  one  or  both  of the  `local  scale  sites'  to  correlate
reflections   observed   in   time   with   reflector   mapped   as   a   function   of  depth.   Acquisition,
processing,  and  interpretation  of vertical  seismic  profiles  (VSP)  will  follow  well-established
guidelines.  As with most seismic methods, adapting methodologies developed in the oil industry
to  shallow targets requires deviating from accepted "rules of thumb." A walkaway VSP will be
acquired  with  the  source  moving  away  from  the  borehole  near  the  proposed  reflection  lines.
Near-vertical offset VSP (ZVSP) will provide the best measure of velocity as a function of depth
and will likely have a source offset of less than 10 ft. Offset VSP (OVSP) profiles will assist with
lithologic  and  structural  interpretation  of reflection  profiles  as  well  as  provide  valuable,  yet
somehow limited velocity and reflector information a relatively short distance from the borehole.
VSP sections will be processed and interpreted so any reflectors intersecting the borehole can be
mapped away from the borehole to a maximum offset of about one-quarter the imaged depth in
the boreholes (i.e., image depth less than 200 ft). The borehole sampling interval will be in the 5
to  10 ft range depending on reflection wavelet frequency characteristics.

PROCESSING

Interpretation of high-resolution shallow reflection data must take into consideration not only the
geologic  information  available  but  also  each  step  of the  processing  flow  and  the  presence  of
reflection events on raw unprocessed data. Processing for the reflection portion of this study will
include  only  operations  or  processes  that  enhance   signal-to-noise-ratio  and/or  resolution  as
determined  by  evaluation  of  high-confidence  reflections  interpreted  directly  on  shot  gathers
(Table  1).  For the most part, processing of high-resolution shallow reflection data is a matter of
scaling  down  conventional  processing  techniques   and  methods;   however,   without  extreme
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attention  to  details,  conventional  processing  approaches  will  produce  undesirable  artifacts.  In-
field processing  of the  reflection data will  include  inspection of shot gathers to  insure the data
acquired  are  of  sufficient  quality  to  provide  meaningful   interpretations  and  to  permit  the
extraction of meaningful wavelet attributes  during detailed processing planned to be completed
several months after leaving the field. In-field processing will be coincident with data acquisition
and will not impact the full-day field schedules.

Table 1
Basic Processing Flow

Primary Processing
format
preliminary editing
trace balancing
digital filtering
spectral balance
first arrival muting (remove direct wave and refraction)
surgical muting (removal of ground roll based on trace-by-trace arrival)
assign geometries (input source and receiver locations)
elevation correction to multiple, floating datums
sort into CMPs (re-order traces in common midpoints)
velocity analysis (whole dataset analysis on  100 ft/sec increments)
spectral analysis (frequency vs amplitude plots)
NMO correction
surface consistent correlation statics
secondary editing
residunl correlation statics
CMP stack
amplitude normalization
correct to flat datum
display

Secondary Processing
f-k filtering
f-k migration
deconvolution (spiking and second zero crossing)
f-x deconvolution

INTERPRETATION

Geologic  control  will  be  used  to  insure  geophysical  interpretations  are  correctly  correlated  to
lithology   and   associated   hydrologic   units.   Accurate   geologic   interpretations   from   seismic
reflection   sections   should   incoxporate   borehole   measurements   and   lithologic   descriptions
correlating time-to-depth with NMO and downhole velocities.  A walkaway VSP combined with
the   extensive  borehole   information  at  this   site  will   enhance  the  correlation  of  reflections
interpreted  on  seismic  data  with  reflectors  mapped  in  the  borehole.    Walkaway  VSPs  should

Provide  conelation  between  the  sequences  of thin  beds  observed  in  boring  data  with  seismic
wave forms representing those bedding plains.

Seismic   attributes   extracted   from   reflection   wave forms   will   relate   to   unique   geologic
characteristics  of  earth  materials.   Correlating  the  seismic  attributes  defined  specific  at  well
locations with borehole measurements of physical properties may provide marked improvement
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in  the  accuracy  of earth  models  used  to  define  bed  continuity  and  changes  in  key  hydrologic
properties.  Based on the quality and accuracy of the calculated attributes, canonical analysis will
be  attempted  to  estimate  optimal  relationships  between  empirical  sets  of attributes  and  earth
properties  measured  in  boreholes.  The  resulting  equations  will  then  be  used  to  evaluate  the
property  sets  where  no  direct  observations  are  available.  Overall  interpretation  of the  surface
seismic datasets in terms of reactive facies will be performed as part of the SFA and TWG effort,
which   will   integrate   the   surface   seismic   attributes,   other   hydrogeochemical   wellbore   and
geophysical tomographic datasets collected by the TWG and SFA within a multi-scale Bayesian
framework.

RESEARCH PRODUCTS

From this applied research project will come several products, which will be provided to LBNL.
These include:

1)   complete set of digital data with field notes;
2)   preliminary stacked sections with associated interpretation in advance of the draft report;
3)   acquisition  report,  which  includes  spread  configurations  and  representative  raw  and

filtered shot gathers as well as digital field photographs;
4)   processing   report,   which   includes   a   series   of  shot   gathers   and   stacked   section   at

intermediate stages of processing;
5)   interpretation  report,  which  includes  correlations  between  borehole  and  CMP  stacked

sections, attribute displays, and various display formats;
6)   draft report, which includes sections on acquisition, processing, and interpretation;
7)   electronic   file   of  attributes   obtained   from   final   processing,   including  key  horizons,

interval velocities and some measure of amplitude/attenuation as a function of position;
8)   final report after review and comment; and
9)   if datajustifies, publication and presentation of significant flndings.

These  products  will  be  provided  to  LBNL  and  the  TWG  on  a  deliverables  schedule  that  is
mutually agreeable to all.

BENCHMARKS

A map showing the locations and elevations of the benchmarks relative to FAW5 and
FSB 125DR, the two wells that are part of this research, is on page 7.

Location SRSN SRSE Elevation  (ft msl) UTME UTMN

North  benchmark 75730.17 51570.04 282.67 436850.91 3682054.10
South benchmark 74997.11 49990.82 282.3 436593.32 3681590.31
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Ill.       RESPONSIBILITIES

The responsibility for providing each employee a safe working environment rests with each
employee's respective employer.  This plan, therefore, applies only to KGS for the survey
activities.  Each employee of KGS will strive to identify and mitigate any safety hazards
encountered.  All parties will cooperate in working as safely as possible and will comply with all
applicable safety requirements as set forth by SRNL as well as those included in this document.

In addition to the safety procedures indicated herein, we will adhere to the following:

1.     In the event of electrical storms in the vicinity, all surface operations will cease iflightring
strikes are closer than three miles (determined by 15 second count between lightning and thunder
and/or by lightning detector).

2.     If conditions become excessive (i.e., temperature >  100° < 30° F), continuous day operations
may be modified to minimize chances for heat- or cold-related medical problems.  Breaks of up
to one hour after every hour of work might be necessary in extreme situations (i.e., temperature
>  1 loo < 0° F).  Maximum hydration of staff will be strived for at all times.

3.     Appropriate field boots will be won and due caution will be exercised with respect to
snakes, ditches, swampy areas, and ground debris.   Steel toes will be worn by all field crew
members.

4.     Safety glasses will be won by crew members when operating open-air vehicles or sources.
Safety glasses are recommended when planting geophones.

5.     At least one gallon offresh water will be on hand at the beginning of each day for each crew
member.  An ice chest for keeping foodstuff cold and an ice chest for medical use in case of
injury or overheating will be available on-site.

6.     In the case of excessive cold weather, a sheltered area will be available with inside tempera-
tures above 32° F.

7.     The seismic crew will operate with an established protocol for initiating seismic sources.
The safety plan will be approved by the SRNL Representative prior to initiation of field
operations.

8.     Appropriate drivers licenses will be held by operators of vehicles at all times (KDOT regu-
lations).  All KGS staff will have appropriate utility vehicle (UTV) training.  All vehicles will be
operated in accordance with manufacturer' s documented procedures.

9.     All explosive or flammable materials will be properly stored in vehicles and labeled in
accordance with KDOT regulations during transport.  MSDSs will be in this safety plan for all
regulated, controlled, or potentially hazardous materials.

10.   High pressure systems will be identified and will be maintained to meet or exceed manufac-
turer' s specifications.
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1 1.   Work along roads will comply with regulations as established by KDOT (in Kansas) or local
department of transportation (for out-of-state).

12.  Proper work gloves and clothing for site conditions will be worn by all KGS staff.
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IV.       FIRE PREVENTION AND PROTECTION PROGRAM

The overall objective of the KGS field fire prevention and protection program is to maintain a
consistent awareness of fire potential in our various areas of responsibility.  It is imperative to be
ever vigilant in identifying ignition sources and potential spark-advancing fuels.  These concerns
span not only flammable materials brought on-site by the KGS, but also any combustible or
explosive materials already on the site or naturally present within the study area.

Seismic operations involve the controlled release of large quantities of energy.   Some sources of
that energy require explosions that are an ignition source, while others generate sufficient heat in
the presence of flammable liquids to potentially exceed the ignition point of many combustible
materials.  Therefore, when site conditions are conducive to sustaining combustion, extreme
caution is required when operating seismic sources.

All gasoline engines have spark arrest exhausts to reduce the threat of igniting any combustible
or flammable materials.

Smoking is only allowed in designated areas and all cigarette butts and ashes are disposed of in
sand-filled cans provided in smoking areas.  Under no circumstances are lit cigarettes discarded
on the ground in work areas.

Several areas of specific concern and operational awareness are:
a)   handling and storage of flammable materials

No flammable solids will be transported or used during normal seismic surveying.
Flammable liquids will be limited to petroleum products such as diesel, gasoline,
lubricating oils, etc.

b)   containment of flammable liquids
Flammable liquids will be transported to the site in steel, U.S. Government approved
nurse tanks, mounted in the bed of a truck, and labeled appropriately (and a single
5-gal. can to allow fill-up remote from nurse tanks).  These flammable liquids include
diesel and gasoline used for fuel in the seismic vibrator and support UTVs.   Quanti-
ties transported in nurse tanks will not exceed 100 gallons of either type.  Petroleum
operated engines will have fuel supplied via manufacture provided and certified fuel
tanks.  Transfer pumps will be installed and maintained in accordance with manu-
facturer specifications.

c)   fire protection at storage locations
The nature of seismic work prohibits effective use of fixed storage locations.  All
mobile facilities (trailers) will have fire extinguishers at or near doors.  Vehicles will
have fire extinguishers located in accord with KDOT regulations.

d)   how fires shall be handled on project
All personnel will be educated on the fire triangle and matching extinguisher types
with flres.  All on-site KGS staff will have been instructed, prior to arrival on site, to
the appropriate procedures for fire containment and extinguishing, making the
removal of any one side of the fire triangle the principal objective.

e)   fire watch or hot work permits
No hot work will be undertaken on-site.  Fire watch will be a supplemental task of
every member of the seismic crew.
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V.         SAFETY PERSONNEL

Safety Personnel and Emergencv Contacts

1.     Rick Miller (KGS)-Site safety officer

2.     Joe Anderson (KGS)-Operations

3.     Miles Denham (SRNLLTechnical Representative

4.     Margaret "Maggie" Millings (SRNL)-Site Representative
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Safetv Meeting at Survey Site Date:

I      Environmental hazards (heat, plants, animals [snakes, etc.])

H      Vehicle safety (road travel, waning signs, traffic control)

1]       Civilian/bystander safety (safe distances, visitor check-in)

1]       Site requirements (PPC) (gloves, hats, boots, hearing protector, safety glasses)

1]       Emergency procedures (injuries, property damage, potential problems)

PI      Equipment hazards (safe use ofuTV, vibrator, augers, etc.)

1]       First Aid (heat stroke, frostbite, animal bites, etc.)

F       Gun/explosives safety (handling of ammo, use of sources, cleaning and maintenance)

The following people were present today:

Name (PRINT)                                      Company Signature

Site Safety Officer
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VI.       EMERGENCY INFORMATION

SRS Emergencv Contacts

Fire, Rescue, Security, Medical, Spill -SRSOC           803-725-1911
SRSOC = Savannah River Site Operations Center
Call the SRS Operations Center (SRSOC) and they can easily have the onsite fire, medical,
security/police respond to whatever situation arises.   You will need to tell them your location.
The field site is located in grid coordinates = N2, W3
Other landmarks -field site is near F-Area Seepage Basins off of Road C

SEE Contacts

Miles Denham
Maggie Millings
Jay Noonkester

Phone                            Pager
803-725-5521                    13046
803-725-6230                  17407
803-725-3434                   12973

*for pagers, dial 803-725-PAGE (7243) then enter pager number when prompted

ACP (Area Completion Projects) Contacts
ACP is the group who owns/runs the waste site where you will be working.

Phone                            Pager
Andy preston, Plc (Person in charge)                            803-507-6222 (cell)     16385
John wehr, Safety & Health Lead                                    803-952-6414                13386
*for pagers, dial 803-725-PAGE (7243) then enter pager number when prompted

KGS Emergencv Contacts

Safety Coordinator and Project Manager
Rick Miller, Kansas Geological Survey, 785-864-2091

Cellular (in the field):   785-766-8638

KGS Safety Officer
Kathy Sheldon, Kansas Geological Survey

Office:   785-864-2109

Lodging

Country Irm and Suites
3270 Whiskey Road
Aiken, SC  29803 (803) 649-4024
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Emergencv Route to Host)ita]

For on-site emergencies contact the SRS Operations Center at 803-725-1911.  They can bring
assistance to you (medical, fire, rescue, security, spill etc.).  Otherwise, here is information for
one hospital in Aiken and two from Augusta.

1.   Aiken Regional Medical centers            (803) 641-5000
3 02 University Parkway
P.O. Drawer 1117
Aiken, SC  29802-1117
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1.   Aiken Rerional Medical centers            (803) 641-5000
3 02 University Parkway
P.O. Drawer 1117
Aiken, SC  29802-1117
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2.   Universitv Hosl}ital
1350 Walton Way
Augusta, GA  30901-2629

(706) 774-4156

Map 1 of 2
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2.   University Hosl}ital
1350 Walton Way
Augusta, GA  30901-2629

(706) 774-4156
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Procedures

Accidents/Iniurv:   If any serious injury does occur, the appropriate authorities shall be notified
immediately.   All accidents will also be reported.

Several members of the KGS crew have certification in CPR/First Aid.  This certification was
received through participation in the "First Aid Basics" and "Adult CPR" programs presented by
the Red Cross of Lawrence, Kansas.  These classes are approved by the U.S. Department of
Labor, Mine Safety, and Health Administration and meet or exceed OSHA requirements.
OSHA certificatious are provided by Genesis Environmental (formerly EPIC Training) and meet
or exceed 29 CFR  1910.120.

The following persons are certified as indicated (strikethrough denotes no current certification) :

Certified in:       First Aid        CPR         40hr OSHA       Rick Miller

Certified in:       First Aid        CPR        40hr OSHA       Joe Anderson

Certified in:       First Aid        CPR        40hr OSHA       Tonv wedel

Certified in :       Pi=ut±i:±       CPR        4J:!±ijsE±i±       Owen Methen

Certified in:       First Aid       €PR        40hr OSHA       Brett wedel

FireAIXDlosion:  Upon notification of a fire or accidental explosion on site, the fire department or
appropriate first responders shall be notified and all personnel shall leave the area.   Since only
Class "C" shotgun ammunition will be used as part of the program, local fire, police, and other
governing authorities will not be contacted prior to the use of such devices on-site.   On-site
SRNL demolitions personnel will manage and respond to any situation.  If Class "A" explosives
were used, prior consultation and contact would be made with the appropriate emergency
response groups.

At least one KGS vehicle will be on-site during the performance of all work.  This vehicle will
be used for medical evacuation of project personnel, if necessary.

Permits:  All necessary and appropriate permits, fees, and licenses will be obtained by SRNL,
with copies available on-site for inspection by local authorities.
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VII.     ALCOHOL AND DRUG POLICY

The University of Kansas (of which the KGS is a part) is a drug and alcohol free work-
place with stringent controls and penalties associated with the use and distribution of controlled
substances and alcohol in the workplace regardless of whether it is at a remote field location or
on campus. The University of Kansas and Kansas Geological Survey consider alcohol and drug
use (non-doctor prescribed) while "on-duty" a health and safety risk. The following section
details the University and Survey policy as it relates to drug and alcohol abuse and misuse,
enforcement of policies, and penalties for violating those policies.

Policy on Prevention of Illegal Drug and Alcohol Use on Campus and in the Workplace
The University of Kansas prohibits the unlawful possession, use, manufacture, or distri-

bution of alcohol or drugs by students and employees on its property or as part of its activities.
The University is committed to a program to prevent the illegal use of drugs and alcohol by
students and employees. Any student or employee found to be using, possessing, manufacturing,
or distributing controlled substances or alcohol in violation of the law on University property or
at University events shall be subject to disciplinary action in accordance with applicable policies
of the State of Kansas, the Board of Regents, and the University of Kansas. For employees, the
University will take appropriate personnel action for such infractions, up to and including termi-
nation. Students who violate this policy will be subject to sanctions, which include suspension
and expulsion from the University.

As a condition of employment, all employees of the University of Kansas shall abide by
the terms of this policy statement and will notify the University of any criminal drug statute
conviction for a violation occurring in the workplace no later than five days after such convic-
tion. The University will, in turn, notify as appropriate, the applicable federal agency of the
conviction within ten days of receipt of notification of the conviction. The University will initiate
personnel action, up to and including termination, within thirty days of receiving notice of such
conviction. Employees may also be required to satisfactorily participate, at their own expense, in
a drug abuse assistance or rehabilitation program before being allowed to return to work. For pur-
pposes of this policy, "conviction" means a fmding of guilt (including a plea of nolo contendere)
or imposition of sentence, or both, by any judicial body charged with the responsibility to
determine violations of the federal or state criminal drug statutes.

Kansas Law
Students and employees are reminded that illegal possession or use of drugs or alcohol

may also subject individuals to criminal prosecution. The University will refer violations or pro-
scribed conduct to appropriate authorities for prosecution. Kansas law provides that any person
who violates the criminal statutes on controlled substances by possessing, offering for sale,
distributing, or manufacturing opiates and narcotics, such as cocaine and heroin, shall be guilty
of a drug severity Level 3 felony. For a conviction of such a felony, the court may sentence a
person to a term of imprisonment in accordance with the Kansas Sentencing Guidelines Act and
a fine of up to $300,000. Unlawful possession of a depressant, stimulant or hallucinogenic drug
is punishable as a Class A nonperson misdemeanor, with a penalty of imprisonment and a fine of
$2,500. Depressants include barbiturates, Valium, and barbital. Hallucinogeus include LSD,
marijuana, and psilocybin. State law classifies amphetamines and methamphetamines as stimu-
lants. Kansas statutes also provide for criminal penalties for conviction of certain alcohol-related
offenses. These penalties include imprisonment of up to six months and fines of up to $1,000.
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Federal Law
The Federal Controlled Substances Act provides penalties of up to life imprisonment and

fines up to $4,000 for intentional unlawful distribution or possession with intent to distribute
controlled substances. For unlawful possession of a controlled substance, a person is subject to
up to twenty years of imprisonment and fines up to $5,000. Any person who unlawfully distrib-
utes a controlled substance to a person under twenty-one years of age or who distributes a con-
trolled substance on or within 1,000 feet of the University may be punished by up to twice the
term of imprisonment and fine otherwise authorized by law.

Health Risks
Accidents and injuries are more likely to occur if alcohol and drugs are used on Univer-

sity property or as part of university activities. Every year in the United States, over 200,000
people are treated in hospitals for drug-related accidents and mental and physical illness; another
25,000 die every year from drug-related accidents or health problems. Drug users can lose
resistance to disease and destroy their health. Drug tolerance and psychological dependence can
develop after sustained use of drugs. More specifically, physical dependency, heart problems,
infections, malnutrition, and death may result from continued high doses of amphetamines.
Chronic use of narcotics can cause lung damage, convulsions, respiratory paralysis and death.
Depressants such as tranquilizers and alcohol can produce slowed reactions, a slowed heart rate,
damage to liver and heart, respiratory arrest, convulsions, and accidental overdoses, because the
abuser is unaware of how much the drug or alcohol has been taken. Use of hallucinogens may
cause psychosis, convulsions, coma, and psychological dependency.

Alcoholism is the number one drug problem in the United States. Alcoholism takes a toll
on personal lives by affecting finances, health, social relationships, and families. It can have
significant legal consequences. Abuse of alcohol or use of drugs may cause an individual driving
a motor vehicle to injure others and may subject the abuser to criminal prosecution. Drunk
drivers are responsible for more than half of all traffic fatalities.

Counseling & Treatment Resources
At the University of Kansas, alcohol and drug counseling and treatment are available to

students at the University Counseling and Psychological Services, Watkins Health Center, and
the Psychological Clinic. The Student Assistance Center and the University Information Center
are excellent sources for information about University and community resources for counseling
and treatment. The Health Education Department of Watkins Health Center can provide further
information about health problems and treatment related to alcohol and drug problems.

University employees may contact the Counseling and Psychological Services and the
Psychological Clinic for counseling and treatment. Faculty and staff members may also contact
the State LIFEline, a 24-hour toll-free assistance line (1 -800-284-7575) for a referral. If referred
through the LIFEline program, the first counseling session is paid by the State. Please refer to
page 63 for additional resources.

Definitions
The term "controlled substance" as used in this policy means those substances included in

Schedules I through V as defined by Section 812 of Title 21  of the United States Code and as
further defined by the Code of Federal Regulations, 21  C.F.R.1300.11  through 1300.15. The
term does not include the use of a controlled substance pursuant to a valid prescription or other
uses authorized by law.
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The term "alcohol" as used in this policy means any product of distillation or a fermented
liquid which is intended for human consumption and which is more than 3.2% alcohol by weight
as defined in Chapter 41  of the Kansas statutes.

Policy on Substance Abuse
The University recognizes that problems related to the abuse of substances such as

alcohol and drugs may be resolved through cooperation between the employer and the affected
employee. The policy set forth here for handling substance-abuse problems is intended to
enhance cooperation and to protect both the individual and the University.

The University has a right to expect that employees will perform their jobs appropriately
and to insist that job-performance standards be met. The University may properly intervene only
when impairment affects job performance.

•     These problems are defined as those in which an employee's use of alcohol or drugs has
become part of a pattern of deteriorating job performance.

•     This policy does not supersede any regulations or standard administrative practices
applicable to job performance requirements.

•     It is the employee's right and responsibility to seek professional assistance for a
substance-abuse problem.

•     All employees, especially department chairpersons and supervisors, should work to
engender an enlightened attitude toward and a realistic recognition of the nature of
substance abuse and to encourage employees to take advantage of available treatments
whenever needed.

•     Responsibility for implementing this policy rests with all department chairpersons and
supervisory personnel. Procedures must be followed to assure that no employee with a
substance-abuse problem will have his or her job security or promotional opportunities
jeopardized by a request for diagnosis and treatment.

•     A chairperson or supervisor may wish to consult with a professional in the treatment of
s,nlbsta;rroe-ab;buseWITHOUTIDENTIFYINGTHECONCERNEDEMPLOYEEbefore
attempting intervention with the employee.

•     Before attempting intervention, a supervisor of classified staff should discuss with his or
her own supervisor and the Department of Human Resources the rules and requirements
protecting the rights of the person believed to be suffering from alcoholism or drug abuse.

•     Departmental chairpersons and supervisors should not attempt diagnosis. When an
employee's job performance is deteriorating and there is reason to suspect that the source
may be the use of alcohol or drugs, the chaixperson or supervisor will meet informally
with the employee, make an appropriate referral to a professional agency and encourage
him or her'to seek help for the problem. At this meeting, a date will be set by which
improvement in job performance will be assessed.

•     The employee is responsible for complying with the referral for diagnosis and for
cooperating in any prescribed treatment. He or she should be assured that the referral
agency will treat all discussions with strict confidentiality. (Most agencies will, with the
consent of their client, report to a supervisor that the client has followed up on a referral.)

•     Between the time of the meeting and the date set for assessing improvement injob
performance, the chairperson or supervisor will continue to monitor the performance but
will in all other respects leave the initiative for further discussions to the employee.
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•     If, by the date set at the first meeting, the employee's job performance has improved to an
acceptable level, no further official action is required.

•     The university expects that employees with a possible problem of substance abuse, even
in its early stages, will be encouraged to seek diagnosis and treatment. The employee
should be assured that seeking help will not interfere with job status, promotional
opportunities or other privileges.

•     If the job performance remains below accepted standards and the employee has refused to
accept diagnosis and treatment, or has failed to respond to treatment, the chairperson or
supervisor should suggest that he or she use one of the oz7/z.our ovczr./czb/e /a cz#v emz)/ovee
wztfe cz# z.//77ess that interferes with job performance
a.    BCJ.#£ I?/cJcec7 o# s'r.ck /Cove. This option is for those with accrued leave. It would allow

the employee to enter an inpatient treatment center and adopt a treatment program.
Under this option, a written plan should be developed between the staff member and
the University and properly executed by the chairperson or supervisor in consultation
with Human Resources. The plan will spell out specifically the terms of the em-
ployee's return to his or her duties at the end of treatment (e.g., how the University is
to be informed of the progress made in treatment and the appropriateness of a return
to duty and howjob performance is to be assessed).

b.   Being granted a leave of absence without pay for up to twelve months.This aphonis
for classified employees, upon approval of the Department of Human Resources.

c.    rcrfu.#£ eczr/v re/I.reme#/. This option is for those otherwise eligible. It is, of course, a
drastic solution for both the individual and the University.

d.    Jies'7.g#z.#g. If a classified employee can make no progress, recommendations to
demote or dismiss are to be submitted to the Department of Human Resources for
review and action.

Information revealed by the employee while receiving professional services will remain
confidential and separate from University employee records. All record-keeping and access
procedures will meet the federal regulations governing the confidentiality of patient records and
the state law protecting treatment records.
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VIII.    TASK SPECIFIC HAZARDS

The purpose of the geophysical investigation is to acquire seismic data that can be used to
extract key physical properties of the near surface.

Downhole Auger Gun (not on-site at SRNL)
One of the geophysical tests proposed to be employed requires the use of an auger gun

(shotgun type device) to introduce energy into the ground (Healey et al.,1991).  This device
consists of a small skid-steer loader with an attached auger/screw.  The operation consists of

-iF€=j
(1) scre
bit, (3)
the gun
auger
below the ground surface in a downward direction.  The device is built to minimize any danger to
persons handling and moving the device, as well as avoid leaving any residual materials in the
ground.  The shotgun shells will be secured in a specially designed steel, lockable, explosives
box attached to a vehicle at all times.  The operation/safety rules and regulations for the auger
gun are presented as an appendix to this plan.

30.06 Downhole Projectile Source (not on-site at SRNL)
Experiments will be carried out with a downhole projectile source.  This source is a

designed to be loaded and fired while secured to the
ube is

e-grou

round in a
dard 30.06
Wave
alls for

a finger cot), 3) loading a 30.06 round into the above-ground breech, 4) locking the bolt in p
5) assuming the firing position, 6) detonation, and 7) removal from the hole.  The device has
successfully and safely fired over 30,000 rounds since  1985.  All rounds are stored in a secure
steel box.

Sledgehammer
The sledgehammer is a well understood and available source of acoustic energy.  The

sledgehammer will be used with a hard-wire time break and will be operated by physically
capable KGS staff members.  An area twice the length of the hammer handle will be cleared prior
to use.  The hammer will be 1) raised above the operator's head using a two-hand grip,
2) accelerated with full arm extension toward the ground, 3) contact striker plate with hammer,
and 4) lifted into split two-hand carry grip.  Activities such as changing broken handles and
attaching new hammer switches should only be done by experienced KGS staff.  A minimum
clear area directly in front of the operator of at least 25 ft must be maintained in case operator
loses grip on hammer or hammer head breaks free from the handle.  Gloves, safety glasses, steel
toed boots, and hearing protection are required for operating this source.

Weight Drop
The accelerated weight drop is a high energy, hydraulically operated source.  All moving

parts are shielded and designed to minimize risk of injury to operator and bystanders.  By its very
nature the weight drop represents a hearing danger.  The source is powered by a standard
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commercial loader.  A single operator runs the device from inside a protective cab.  Operation
simply requires  1) the base plate to be placed on the ground and loader/weight drop weight
applied for hold down, 2) idle at medium rpm and initiate the hydraulic valve, 3) weight is raised
against resistive force (bungies), 4) dropped once maximum pre-set height is reached, and
5) source is hydraulically lifted and carried to next shot point by tracked loader.  The source is
sufficiently shielded that only in a very unusual situation will pieces of the source come free from
the source and represent a threat to safety.  By maintaining a minimum 30 ft for hearing safety,
the danger of fragments is all but eliminated.

___.._._____I

Bolt LSS-6 Land Air Gun (not on-site at SRNL)
The Bolt Land Air Gun has been in routine use in oil exploration for more than 20 years.

The device consists of a 3-cylinder diesel engine, a four-stage air compressor, and an enclosed
water filled chamber (housing the "gun").  The safe operation of the gun is well documented in
the operator's manual.  The entire device is transported as the bed of an F-350 4-wheel drive
truck.  The 3-cylinder diesel engine powers not only the air compressor but also a hydraulic
system designed to raise and lower the gun chamber to the ground.  The gun chamber is hydraul-
ically lowered to round with the weight of the truck used to hold the device to the ground.

sed during
un gener-
explosive

Control Measures
1) The careful and safe operation of the standard 4-wheel-drive truck is well documented in the
owners manual.
2) It is critical to always be aware of anyone near the device.
3) The raising of the gun for transport and lowering of the gun just prior to detonation is done
with only part of the gun visible to the operator.  It is critical that no one comes within 50 ft of
the gun while in operation.
4) Hearing protection (down 30 dB) is required by anyone within 50 ft of the truck.

IVI Minivib
The Minivib is a hydraulically powered vibrator designed to shake the ground in a very

controlled fashion over about a 4 to 8 second time duration.  The device is hydraulically powered
with no moving parts that possess an entanglement potential.  Energy is delivered to the ground
by this device through a hydraulically powered pad approximately 3 ft in diameter mounted on
the belly of the vehicle.   The pad is lowered from beneath the vehicle using the vehicle's weight
as hold-down pressure.  The pad is vibrated by a hydraulic servo delivering frequency-varying
energy to the plate over a preset time duration.  No moving parts are exposed with the maximum
movement of the pad relative to the vehicle less than 2 in.
Control Measures
1) This vehicle is center articulating and requires care when turning that no one is within 20 ft of
the vehicle.
2) Safe operation of the vehicle is documented in the operator's manual provided by the
manufacturer.
3) Hearing protection is required within 25 ft of the vehicle.
4) All shields are to remain in place while the vehicle is in operation
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5) Hydraulic pressures of more than 3000 psi are routine during operation.  No maintenance or
service will take place while vehicle engine is running.
6) Quick inspection is necessary prior to lowering the pad.  Real-time video feed to monitor mass
and baseplate and backup camera provide operator with key inspection points.

50-cat. Downhole (not on-site at SRNL)
The downhole .50-caliber seismic source consists of a .50-cal. rifle bolted to a 0.6 cm

thick steel plate.  The rifle itself is a standard .50-cal. breech and bolt, built by Texas Gun and
un barrel.  Machined c>ves in the

0 cm steel
er until the
form to

e barrel
to the borehole walls help seal the gun to the ground.  The rifle can be equipped with a source
sensor or closure switch to generate a time break.  Firing can be done either electrically by
solenoid or manually by pulling the trigger.  The downhole .50-cal. weighs about 30 kg and is
easily two-person portable.   Safety rules for the use of the .50-cal. seismic gun are presented as
an appendix to this plan.

Paintball Impulsive Seismic Source
A standard of-the-shelf paintball marker has been modified to impart a series of high

frequency air pulses into the ground through a specially modified baITel.  The pulse sequence is
electronically controlled to optimize its use as a coded seismic source.  The barrel was designed
and built at the Kansas Geological Survey and it has no single opening at the end of the barrel.
The barrel is plugged at the end with around 50 small holes drilled in the sides of the barrel to
release the gas pulse below ground surface.

The seismic paintball source is pushed by hand to a predetermined and measured depth
(~6 inches).  The discharge valve is electronic and controlled by a computer circuit.   Operation of
the commercially available portion of this source is completely consistent with manufacturer' s
instructions as they relate to the use, storage, and transportation of the compressed air cartridges.
This seismic source cannot launch a projectile of any kind.  This source is treated like all other
sources-with maximum concern for safety.

General
Field operations will consist of geophysical investigations to determine the effectiveness

of shallow seismic survey methods at this site to delineate the structures and stratigraphy.  The
introduction of acoustic energy into the ground in a controlled fashion involves equipment or
material with the potential to do harm if not properly handled and operated.  Good common
sense, training, and experience are the rule for seismic field operations.  These can usually be
easily accomplished if manufacturers' operating and use instructions are followed.

The fleld investigations will involve project persormel performing geophysical surveys
of the study area utilizing the aforementioned pressure pulse, impacting, and vibratory seismic
sources.  The principal hazards associated with the use of sources mentioned here consist of
handling or moving the equipment, improper use, fragments from high pressure impacts, and
elevated sound levels.
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IX.       ACTIVITY HAZARD ANALYSIS

A.        W orklte:in::.  Trofflic control

All regulation concerning right-of-way and traffic directions will be observed.

specific Hazards-The specific hazard involves accidents with vehicular traffic within the survey
area.

Control Measures-All personnel will minimize activity along trafficked roadways to the extent
possible.  Traffic cones will be used to identify and buffer the work area with respect to on-
coming traffic.  Care will be used while working on or around driveways.  If appropriate, signs
and/or flagmen will be used to alert and slow traffic through the survey area.  Flagmen will be
used along roadways with limited sight areas or speed limits exceeding 45 mph.  For sites with
traffic speeds above 45 mph and work requiring shoulder access, lane closure must be
considered.

8.         Work Item:  M7.«z.Tlb

The Minivib is a hydraulically powered
vibrator designed to shake the ground in a very
controlled fashion over about a 4 to 8 second time
duration.  The device is hydraulically powered with
no moving parts that possess an entanglement
potential.  Energy is delivered to the ground by this
device through a hydraulically powered pad
approximately 3 ft in diameter mounted on the belly of
the vehicle.  The pad is lowered from beneath the
vehicle using the vehicle's weight as hold-down
pressure.  The pad is vibrated by a hydraulic servo delivering frequency-varying energy to the
plate over a preset time duration.  No moving parts are exposed with the maximum movement of
the pad relative to the vehicle less than 2 in.

Control Measures
1)  This vehicle is center articulating and requires care when tuning that no one is within 20 ft of

the vehicle.
2)  Safe operation of the vehicle is documented in the operator's manual provided by the

manufacturer.
3)  Hearing protection is required within 50 ft of the vehicle.
4)  All shields are to remain in place while the vehicle is in operation
5)  Hydraulic pressures of more than 3000 psi are routine during operation.  No maintenance or

service will take place while vehicle engine is running.
6)  Quick inspection is necessary prior to lowering the pad.
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C.        Workltem..  Accelerated weight Drop

The accelerated weight drop (AWD) generates
acoustic energy by accelerating a 50 to 100 lb weight
through a 2 ft stroke impacting an 1 8 in diameter steel
plate held to the ground surface by the weight of a skid-
steer style loader.  The weight is accelerated within an
enclosed steel guide.  The drive mechanism consists of a
hydraulic motor turning a set of sprockets that deliver
power to a cycling lift arm that pulls the weight against
the resisting force of an industrial rubber band.  Simply
envisioned, this device is analogous to a sling-shot.  All
moving parts are shielded, with the contact area between

the weight and plate sufficiently enclosed to avoid and possibility of debris becoming airborne
and representing a risk to the operator or bystanders.

Control Measues
1) The operator wears hearing protection (30 dB down) while the loader is running.
2) No bystanders can be within 30 ft of the device while it is in operation and within 50 ft

without hearing protection.
3) All shields are to remaln in place while in operation.  Routine maintenance, requiring

removing shields, can take place only when the loader engine is off.
4) The operator can exit the vehicle only when the weight drop is in the full down position and

solid contact is made with the ground surface.
5) Operation of the loader will be consistent with those published in the owner manual of the

Case 1225 UniLoader.

I).        Workltom..  All Terrain vehiclesAVtility vehicles quTV;s)

UTVs that could be on site include the 4x6 John
Deere Gator and three Polaris 4x6s.  These UTVs all
serve a very specific purpose and are critical to smooth
and efficient operations.  The UTVs never obtain
speeds in excess of 15 mph and therefore do not
represent risk of injury due to excessive speeds.  The
tip-over potential is minimized by the 6-wheel design
of the vehicles, but tip-over potential does exist.  Care
is always taken to properly load the vehicles and only
traverse grades within the acceptable limits of the vehicle as defined by the manufacturer.

1) The €a±Qr is designed to carry the seismograph and 12-volt batteries.  This vehicle never
travels more than 10 mph and spends over 99% of its time parked along the survey line.

2) The PQ!a±is is the primary work horse of the UTVs.  It transports cables and geophones
in a 3x3 steel box mounted behind the seat.  The vehicle has 6 wheels with 4 drive wheels.  The
6-wheel design makes the vehicle very stable with a large safe payload capacity (>700 lbs).  This
vehicle never travels more than 15 mph and is therefore at low risk of injury from excessive speed.
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Control Measues
1) Every UTV operator shall possess a valid Kansas driver's license and shall have completed an

appropriate training course prior to operation of the vehicle.  The following persons have
training and authorization to operate the UTVs:  Rick Miller, Joe Anderson, Tony Wedel,
Ben Rickards, Owen Metheny, Tyler Schwenk, Justin Schwarzer, and Craig Hendrix.

2) The manufacturer's recommended payload shall not be exceeded at any time.
3) Gloves and an approved motoreycle helmet shall be worn at all times while operating a UTV

at speeds in excess of 15 mph.
4) UTVs are to be used to haul equipment and supplies only.
5) Only UTVs with six or more wheels are permitted to be used.
6) All UTVs shall be equipped with a waming signal device Onom).
7) UTVs will be operated and maintained in accordance with the manufacturer's operating

manual.

E.        WorkTtom..  Slide Hammer andsledgehammers

A sledgehammer is a large metal mass, elongated and fitted to a wood or fiber shaft.

SDecific Hazards-Uncontrolled swing and fragmenting of hammer or plate or handle/mass
frilue.

Control Measuresconly experienced operators, power hammer into ground at a controllable
level, no bystanders within the distance of two hammer handle lengths side-to-side and behind
and 25 ft in front.
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F.         Work Item:  Geapfoo«es

Geophones are electromechanical devices that respond
to earth movement, producing an electric pulse representative
of the ground motion. They are coupled to the ground with
3-5 inch spikes.

SDecific Hazards
15 Geophone spikes can puncture the skin and string or groups

of gcophones can be excessively heavy and represent a
lifting hazard.

Control Measures
1 ) Keep geophone strings away from legs while walking and carrying.
2) Never cany more than one hasp of geophones per arm.
3) Wear gloves and safety shoes to protect extremities from smash or crush hazards.

G.        Worklte:in::.  Paintball Impulsive seismic source

Specific Hazards-Uncontrolled release of pressurized air.

Control Measures-Store cartridges in a secure area and keep
full cartridges separated from empty.  Installation of
ccatridges will be done with appropriate safety gear including
gloves, earplugs, and safety glasses.  Canisters will be kept
closed and always pointed away from operator.
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X.         TRAINING

At least one KGS personnel working at the site in connection with the project shall have
received hazardous waste worker training in accordance with 29 CFR 1910.120(e), be certified in
First Aid, and CRP trained.  This includes 40-hour initial training and yearly 8-hour refresher
training.  All KGS personnel will have appropriate experience and training with each source,
vehicle, and method used.

XI.       PERSONAL PROTECTIVE EOUIPMENT

Personal protective equipment ¢PE) protects employees from the hazards and potential
hazards they are likely to encounter as identified during previous site characterization activities.
PPE consists of a combination of protective clothing and respiratory protection equipment.
Selection of PPE is based on an evaluation of the performance characteristics of the PPE relative
to the requirements of the site and the task specific conditions and duration.  The level of protec-
tion is upgraded when site monitoring or conditions indicate that increased protection is
necessary to reduce employee potential for exposure.

Based on the available information assessing the current condition of the sites, minimal
skin protection is required for general access.  The prescribed working uniform for all personnel
engaged in activities related to the project is a modified EPA level D and shall consist of:

Long-sleeved shirts and full-length pants
Leather steel toed safety boots
Eye protection*
Hearing protection as required by OSHA for certain tasks (identified by work item)
Orange vests along roadways (unlikely necessary for this project)

No respiratory protection equipment is required.  At the present time based on all avail-
able information, the atmosphere contains no known hazards.  There is no expected potential for
inhalation or contact with hazardous levels of any chemical.

Added protection from the sun and insects might be necessary.  All workers will be
encouraged, but not required, to use sunscreen and insect repellant.  These protective chemicals
will be available for use on-site.

*When operating sledgehammer or paintball source.
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XII.     SAFETY ANALYSIS

The following analysis list postulates hazards, consequences of those hazards, and the means of
prevention or mitigation of each hazard associated with this survey activity.

Mobilization - Loading & Unloading
Potential Hazards Recommended Safe Procedures
Sprained back Use proper lifting technique, get help
Backing vehicle into equipment Use spotter, back-up alarms on vehicles.  Driver to
or persomel insure that rear-view mirrors are adjusted properly.

8. Mobilization - Travel To / From Site
Potential Hazards Recommended Sa.i ;e Procedures
Traffic accidents Use proper defensive driving technique.
Livestock or other animals on Watch sides of the road, especially at dawn & dusk; try
road to avoid larger animals.
Equipment falling off of trucks Check load before leaving shop or overnight lodging,

after first 25 miles, then after every 150 miles.
Losing control or falling asleep Watch driving speed versus road condition and posted
at the wheel legal limits. Get good rest, use buddy system on long

drives, pull over if necessary.

Vibroseis Operations - See also IAGC Manual
Potential Hazards Recommended Sa.i ;e Procedures
Vibrating over buried natural Use utility location if needed before commencing work.
gas, electric, or telephone lines Look for posted notices of buried utilities.
Lightning in area If thunder is within 5 seconds of lightning, shut down

operations, get into truck cab.
Slips, trips, falls Clear work area of obstacles, be sure of your footing.

D. Working Along Highways -This section highlights some of the more common issues. It is
not meant to be a guide to traffic control, which should be conducted only by qualified personnel.
Trafflc signs, cones, and flaggers should be used as appropriate when working on road shoulders.

ns, cones, and flaggers must be used when working in a closed traffic lane.
Potential Hazards Recommended Sa.i ;e Procedures
Pedestrian / Automobile Wear high-visibility  vests.  Watch traffic.  Don't
accident assume traffic control will keep cars & trucks out of

area.  Work faging traffic, ±g! back to traffic.
If traffic drifts into the lane you are working in, dray
what you are doing and get o[wo[y to sofety.

Slips, trips, falls Clear work area of obstacles, be sure of your footing.
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Laying Out and Picking Up Seismic Cables and Geophones
Potential Hazards Recommended Sa.f ;e Procedures
Slips, trips, falls Clear work area of obstacles, be sure of your footing.
Back or neck injury Get assistance with heavy cables, use proper lifting

technique.
Tangled cables Use proper winding / unwinding technique, get help

with untangling heavy cable or untangling cable where
footing is slippery or steep.

Lightning in area If thunder is within 5 seconds of lightning, get away
from cables, shut down operations, disconnect cables
from any recording equipment mounted in truck, get into
truck cab. Keep an eye on the weather if thunder storms
are forecast.

F. Environmental Concerns
Potential Hazards Recommended Safie Procedures
Fuel & hydraulic fluid leaks Check equipment for leaks and repair as needed.  Use

absorbent materials, clean up any spills.
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XIII.    ENVIRONMENTAL IMPACT ANALYSIS

The environmental impact of this activity has been evaluated and determined minimal ("small
fibotprint") at more than six U.S. Goverrment facilities (Y-12 0RNL, Oak Ridge, TN; WAG-10,
ORNL, Oak Ridge, TN; Paducah Gaseous Diffusion Plant, Paducah, KY; Nevada Test Site, Las
Vegas, NV; Fort Ord, CA; Berkeley Nat'l Lab, Berkeley, CA; INEL, Idaho Falls, ID) as well as
multiple BLM and DOD sites.

XIV.    HANDLING AND DISPOSAL OF UNEXPLODED ROUNDS

The handling of live ammunition will be in complete compliance with sections VIII.A
In the event a round

in place
extracted
metal

sleeve for a minimum of 20 minutes after placement in the metal can prior to being placed in a
metal can and locked in the steel containers attached to the truck.  If it is a 50-cal. round it will
remain in the can for 20 minutes before it will be removed and re-stored in a metal can in the
metal transport boxes attached to the truck.  The unexploded rounds will then be delivered to

i   SRNL demolitions staff for disposal by SRNL.

XV.     REFERENCES

Applicable portions of the following documents form the basis for this safety plan.

From the United States Department of Energy:
DOE Order 5480.16, FJ.rec}rms' Scz/edy.
DOE Report DOEffiv/06194-3 , DOE &p/os!.veg ScJ/edy A4cr#ow/.
ID Appendix 0550, S/c7#c7crrc7 Qpcrcz/z.o#c7/ Scz/edy jzegwz.reme#/s',  Part HI, Subpart I, "Explosives"

From the United States Department of Defense:
DOD 6055 .9-STD, Ammunition and High Explosive Sofety Standards
A:R:38S-63 , Sofety Policies and Procedures for Firing Ammunition f;or Training, Target

Practice, and Combat
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Kansas Geological Survey
Incident Report Form

Date of incident:

Location of incident:

Was anyone in].ured?  Yes I     NO I      If yes, name(s) ofin].ured person(s):

Uninjured person(s) involved in incident:

Other witnesses (not involved):

Equipment involved in incident:

Narrative of what happened (continue on reverse of this page and draw a diagram if it helps
explain what happened):

Site Safety Officer

KGS   05/1999



Kansas Geological Survey
Incident Report Form

Date of incident:

Location of incident:

Was anyone injured?  Yes I     NO I      If yes, name(s) of injured person(s):

Uninjured person(s) involved in incident:

Other witnesses (not involved):

Equipment involved in incident:

Narrative of what happened (continue on reverse of this page and draw a diagram if it helps
explain what happened):

Site Safety Officer

KGS   05/1999



Kansas Geological Survey
Incident Report Form

Date of incident:

Location of incident:

Was anyone injured?  Yes I     NO I      If yes, name(s) of injured person(s):

Uninjured person(s) involved in incident:

Other witnesses (not involved):

Equipment involved in incident:

Narrative of what happened (continue on reverse of this page and draw a diagram if it helps
explain what happened):

Site Safety Officer

KGS   05/1999
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TEXACO
Supersedes:      1998-03-03

MATERIAL   SAFETY   DATA   SHEETNOTE.    Read   and   understand   Material    Safety   Data   Sheet   before   handl  ing
disposing   c]f   product.

PRODUCT COMPANY IDENTIFICATI

MATERIAL    IDENTITY
Product   Code   and   Name:

26020   UNLEAOED   PREMIUM   GASOLINE
Chemical    Name   and/or   FamHy   or   Description:
Autc]mot].ve   Lead-Free   Gasol  I.ne

PAGE :            1

845/20

0r

Maniifacturer's   Name   and   Address:
TEXAC0    REFINING    AND    MARKETING.      INC
P.0.     Box    7812
Universal    City.    CA   91608

Telephone   Numbers:
Transportation   Emergency-Company         :    (914)   831-3400

CHEMTREC    (USA):     (800)    424-9300

i:i;;;:;i;i;;i:;i;;:;ce :::::::;da    (`j# ;;i:;:i;
-Lubricant/:    (8cO)   782-7852(Option   4)
Anti.freezes/Fuel   Adclitives-Solvents/Chemicals    :    (800)   876-3738

This  Material   Safety  Data  Sheet  may  be  used  for  the  foHowf ng  products  for
Hazard  Communications  purposes  only;   not   intended  to   ixpTy   identical
performance/technical   specif ications:

00313   TEXAC0   POWER   PREMIUM   W/   OXY   93
lso3"   UNLEADED   PREMIUM   (w/OXYGENATES)
1)0318   UNLEADED   PREMIUM   GASOLINE   82   OCTANE    (7.8#)
00319   UNLEADED   PREMI"   GASOLINE   93   OCTANE   {7.8#)
00328   TEXAC0   POWER   PREMIUM   (RVP   7.8#)92
00332   TEXACO   POWER   PREMIUM    (RVP   7.8#)93
00335   CALIFORNIA   UNBRAWDED   UNLEAOED   PREMIUM
cO347   TEXACO   POWER   PREMI"   93
00348   PREMI"   UNLEAI]ED   GASOLINE   91
00350   PREMI"   UNLEAOED   GASOLINE   BG
00355   UNLEADED   PREMIUM   WITH   ETHANOL
00360   TEXAC0   POWER   PREMIUM   92
00361    PREMIUM   UNLEADED   GASOLINE   93   OCTANE
00363   TEXACO   SuPER   UNLEADED   WI"   ETHANOL
00364   PREMIl"   UNLEADED   GASOLINE
00368   TEXAcO   POWER   PREMIUM   W/   OXY   92
00370   PREMI"   UNLEADED   GASOLINE   W/ETllER   OXY
00378   TEXAC0   PREMIUM   UNLEADED   WI"   ETHANOL
00379   TEXAC0   SuPER   llNLEADED   WI"   ETHANOL
00386   MARYLAND   GRADE   PREMluH   UNLEAOED   GASOLINE
00486   TEXAC0   POWER   PREMIUM   W/OXY    (NON-RFG)ETOH   7J   BLSK
00488   TEXACO   POWER   PREMIUM   W/OXY    (WON-RFG)ETOH    10.a   BLSK
00498   uNLEAI]EO   pREMlun  GAsOLINE   w/7.7%   ETtunL
00501   UNLEADED   PR""  GASOLINE  w/7.7%   ETHANOL
00545   TEXAC0   UNLEADED   PREMIUM   GASOLINE   W/5.7%   ETOH
00553   UNLEADEO   PREMIUM   GASOLINE   v/5.7%   ETHANOL
01102   POWER   PREMltJM   93    (RFG   2.a)
Of log    POWER   PREMIUM    (RFG   2.0)
oiii3   powER   pREMI"   a3   (RFG   2.7)   oxy
O.llt4   POWER   PREMluM    (RFG   2.7)    OXY
OHH   POWER   PREH"   93   (RFG   2.a)   OXY   7.2   RVP
01118    POWER   PREMIUM    (RFG   2.a)    7.2    RVP
01126   POWER   PREMIUM   83    (RFG   2.a)    8.1    RVP
01127   POWER   PREMIUM    (RFG   2.a)    8.1    RVP
OH33   UNLEADED   PREM"   GASOLINE   93   (RFG   2.a)
01134   UNLEAOED   PREMIUM   GASOLINE    (RFG   2.a)
olll37   UNLEAI)ED   PREllluM   93   GASOLINE    (RFG   2.7)OXY
a"38   UNLEADED   PR""  GASOLINE   (RFG  2.7)   OXY
a"42   UNLEAOED   pREMlun   GAsaLINE   93   (RFG   2.a)   7it   Rvp
Oii43   UNLEADED   pREHluM   GAsOLINE    (RFa   2.a)    7.2   Rvp

N.D.

<
-    NOT    DETERMI
-    LESS    THAN

NED N.A.     -NOT APPLICABLE
>              -    GREATER    THAN N.T. -    NOT    TESTED



PRODUCT   CODE:    26020 Date   Issued:    1998-05-05
NAME :    UNLEADED   PREMIUM   GASOLINE                                                                             Supersedes:     1998-03-03

1.     CHEMICAL    PRODUCT   AND   COMPANY Il]ENTIFICATI0N    (CONT)

01146   UNLEADED   PREMIUM   GASOLINE 93    (RFG   2.0)    8.1    RVP
01147    UNLEADED   PREMIUM   GASOLINE    (RFG   2.0)    8.1    RVP
01150   TEXAC0    POWER   PREMIUM    (7.2    RVP)
01167   UNLEADED   PREMIUM   GASOLINE    (7.2    RVP)
01190   TEXAC0    POWER    PREMIUM    (MIN    1.8    0XY)
01197   UNLEAOED    PREMIUM   GASOLINE    (MIN    1.8   0XY)
01249   UNLEADED   PREMIUM   RFG   2.0   0PRG   NOT-VOC
01443   TEXAC0   POWER   PREMIUM    --CG   7.0   RVP
01446   PREMIUM   UNLEADED   93--CG   7.a   RVP
01447   UL    PREMIUM   92    (NON-RFG)RVP   7.a    (BASE   GASOLINE)
01451    UNLEADED   PREMI"   92    (NON-RFG)    ADDITIZED   RVP   7.a
02567   uL   PREMIUM   93   RFG   2.a   RVP7.8   ADDITIZED   Vac-REGI
02571    UNL   PREM   93   RFG   2.0   RVP   8.3   ADDITIZED   VOC-REG   2
02580   UNLEADED   PREMIUM   W/OXY   ETOHIO.a    (NON-RFG)ADDITIZED
02758   UNLEADED   PREMIUM   -   CARB   PHASE   2   RFG
02759   TEXAC0   POWER   PREMIUM   -   CARB   PHASE   2   RFG
02760   UNLEADED   PREMIUM   ~   CARB   PHASE   2   RFG   -   ADDITIZED
07650   PREMIUM   UNLEADED-RFG-AZ
07651    PREMIUM   UNLEADED-RFG-AZ-ADDITIZED
07659   PREMIUM   UNLEADED   GASOLINE
07660   TEXAC0   POWER   PREMIUM-OPRG-AZ-2.7%   OXY
07661    TEXAcO    POWER   PREMIUM-OPRG-AZ-3. §%   OXY
07663   UNLEADED   PREM-RB0B-AZ   NOT   VOC   CONTROLLED-ANY   0XY
07675   UNLEAI}ED   PREMIUM-CARE   PHASE   2   RFG   <1.5%   OXY
07676   UNLEADED   PREM   CARB   PHASE    2    RFG   <1.5%   OXY   ADD[TIZED
07685   PREMIUM   UNLEADED       --CG   9.0   RVP
07696   PREMIUM   UNLEADED   CONVENTIONAL   GASOLINE   9.0   RVP

ION/INFORMATION ON   INGREDIENTS

CRITERIA FOR    LISTING    COMPONENTS     IN
CARCINOGENS    ARE     LISTED    WHEN    PRESENT    AT    0.1     %    OR    GREATER;     COMPONENTS    WHIcil    AEE
0TIIERWISE    HAZARDOUS    ACCORDING    T0    0SHA    ARE    LISTED    WHEN   PRESENT    AT     1.0    %    OR
GREATER;     NON-HAZARDOUS    COMPONENTS    ARE    LISTED    AT    3.0   %   OR    GREATER.     THIS    IS    NOT
INTENDED    T0    BE    A    COMPLETE    COMPOSITI0NAL    DISCLOSURE.        REFER    T0    SECTION     14    FOR
APPLICABLE     STATES`     RIGHT    T0    KNOW    AND    OTHER    REGULATORY    INFORMATION.

Product   and/or   Component(s)   Carcinogenic   According   to:
OSHA               IARC               NTP               OTHER               NONE

XXx¥

THE    COMPOSITION    SECTION    IS    AS    FOLLOWS

Coingositlon:    (Sequence  Nunber  ancl  Chemical   Nana)

¥i¥:-: 1 :::Oof -9iFrfht/branched i;art;iTlfil=

*   Gasoline
*   Tert-amyl   methyl   ether

GAS   Number                      Ran
hydrocarbons,   Clef ins

ein%

cycloparaff ins   and   aromatics.   May   or   may   not   contaih   any  combihation   of
these   oxygenates:    MTBE,    ETBE,    TAME   and/or   EtoH   in   the   range   of   0-ZOO/..    Typ-
ical   Constltuents   (not   intended  as   manufacturing   specif ications)    include:

S£!L

Ethyl-t-butyl   ether
Methyl-t-butyl   ether
Ethyl    alcohol
Xyl enes
To 1 uene
Benzene    (if    RFG,    O.99yo   max.)
1, 2 , 4 -t r i methy I benzene
N-hexane
E t hy 1 benzene

Limit

95 . 00-99 . 99
994-05-8    10.00-19.99
637-92-3    10.00-19.99

1634-04-4    10.00-19.99
64-17-5      3.00-9.99

1330-20-7      3.00-9.99
108~88-3      3.00-9.99
71-43-2       1.00-2.99
95-63-6      1.00-2.99

110-54-3       1.00-2.99
100-41-4      1.00-2.99

PRl:)DUCT    IS    HAZARDOUS    ACCORDING    T0    0SHA     (1910.1200).
*    COMPONENT    IS    HAZARDOUS    ACCORDING    T0    0SHA.

Exposure   Limits   referenced  by   Sequence   Number   ln   the   Composition   Section

01          300
O 1           5cro
01          3cO
O 1            icro
0440
0440
C)5          1 coo
05      loo

ppm    TWA-OSHA
ppm    STEL-OSHA
ppm   TWA-ACGIH
ppm    TWA-TEXAC0
ppm    TWA-ACGIH    (A3)
ppm    TWA-TEXAC0
ppm    TWA-OSHA
ppm    TWA-ACGIH-(A4)

N.D.     -NOT    DETERMINED
<               -    LESS    THAN

PAGE :           2
N.A.      -NOT    APPLICABLE
>                -    Gf2EATER    THAN

N,T.     -NOT    TESTED



PRODUCT   Col)E:    26020 Date   Issued;    1998-05-05
NAME :    UNLEADED   PREMIUM   GASOLINE                                                                             Supersedes:     1998-03-03

2.    COMPOSITION/INFORMATION   0N INGREDIENTS    (CONT)

in    TWA-OSHA
in    STEL-OSHA
in    TWA-ACGIH-(A4)
in    STEL-ACGIH-(A4)
in    TWA-OSHA
in    STEL-OSHA
in    TWA~ACGIH     (SKIN)     (A4)
in   TWA-OSHA     (SUBJECT    TO    29    CFR     1910.1028)
in    STEL-OSHA
in    TWA-ACGIH     (SKIN)     (A1)
in    STEL-ACGIH
in    TWA-OSHA
in    TWA-ACGIH
in    TWA-OSHA
in   TWA-ACGIH
in    TWA-OSHA
in    STEL-OSHA
in    TWA-ACGIH
in    STEL-ACGIH

I D ENT I F I CAT I 0N

OVERVIEW
Appearance :

Light   rec]   to   light   straw   liquid
Odor :
Petroleum   odor

DANGER      !

AT`rENTION     !

wARNne   STATEMENT
EXTREMELY     FLAMMABLE     LIQUID    AND    VAPOR
VAP0B    MAY    CAUSE     FLASH    FIRE
MAY    CAUSE    DIZZINESS    AND    DROWSINESS
MAY    CAUSE     EYE     IRRITATION
ASPIRATION    HAZARD    IF    SWALLOWED    -
CAN    ENTER     LUNGS    AND    CAUSE    DAMAGE
POSSIBLE    CANCER    HAZARD    -    MAY    CAUSE    CANCER    BASED    0N    ANIMAL
DATA

HMIS
Health:                     1            Reactivity:    0
I:1ammabllity:    3             Special

POTENTIAL   HEALTH   EFFECTS

Health:                       1
Flammabi7ity:    3

Primary  Route  of   Exposure:     £           £                    £

NFPA
Reactivity:   0
Spec i a 1

EYE           SKIN           INHALATION           INGESTION

EFl:ECTS   0F   0VEREXPOSuRE
A(=u te :

i-yes:
May   cause   lrrltatton,   experienced   as   mild   discomfort   and   seen   as   slight
excess   redness  of   the  eye.

Sk i n :
Brief   contact  may  cause   slight   irritation.      Prolonged   contact,   as   with
Clc)thtng   wetted   with   material  ,   may   cause   more   severe   irritation   anc]   clis-
comfort,    seen   as   local    reclness   and   swelllng.

Other   than   the  potential   skin   irritation  effects  noted  above.   acute   (short
term)   adverse  effects   are  not   expected  from  brief   skin  contact:   see  other
effects,   below,   and   Section   11   for   information   regarding   potential    long
term  effects.

Prolc)nged,    wiclespread,   or   repeated   skln   contact   may   result    in   the
absorption   of   potentially   harmful   amounts   of   material  .

PAGE :           3
N.D.      -NOT    DETERMINED
<              -    LESS    THAN

N.A.     -NOT    APPLICABLE
>               -    GREATER    THAN

N.T.      ~    NOT    TESTED

`1



PRODUCT    CODE: 26020
NAME:    UNLEADED    PREMIUM   GASOLINE

3.    HAZARD IDENTIFICATION

Date   Issued:    1998-05-05
Supersedes:    1998-03-03

( CONT )

I nha 1 a t i on :
Vapors   or   mist   may   cause   irritation  of   the   nose   and   throat.

Inhalation   may   cause   dizziness,   drowsiness,    euphoria.    loss   of   coordinatic)n,
disorientation,    headache,    nausea.   and   vomiting.    In  poorly   ventilal:ed   areas
or   conf ined   spaces.   unconsciousness   and   asphyxiation   may   result.    Prolongecl
or   repeated   overexposure  may   result   in   the   absorption   of   potentially
harmful   amounts   of   material  .

I nges t i on ,
If   more   than   several    moiithfuls   are   swallowed,    abdominal    discomfort,    nausea.
and   diarrhea   may   occur.      Aspiration   may   occur   during   swallowing   or`   vomiting
resulting   in   lung   damage.

Sens i t i zat i on  Propert i es :
Unknown .

Chron i c :
Prolonged   and   repeated  exposure   to   ethanol   vapor   may  cause   heaclache,    lack
of   coordination,    sleepiness,    fatigue,    ancl   cliff iculty   concentrating.    Chronic
ingestion   of   alcohoTic   beverages   has   resulted   in   liver.    stomach,    heart   and
nervous   system   damage   as   well   as   cancers   of   the   mouth,    pharynx.    larynx.
esophagus.   and   liver   in   humans.   Repeated   ingesttc)n  of   ethanol    by   pregnant
Women   has   caused   miscarri.age,   premature   birth   and   low   birth   weight,    and
birth   defects   (Fetal    Alcohol    Syndrome).

Medical   Conditlons  Aggravated  by  Exposure:
Because  of   its   irritating  properties,   repeated   Skin  contact   may   aggravate
an   existing   dermatitis    (skin   conditic)n).

Other  Renarks:
This   product   contains   benzene.      Prolongecl  and   repeated   exposure   tc)   benzene
may   cause   headaches,loss   of   appetite,    rapid  pulse.   fati.gue,liver   and
kidney  damage,   decreasecl  bone-marrow   activity  wtth   increased  bleeding
tendencies,   and   possible   irreversible   injury   to   bloocl   forming   organs.
Prolonged  and   repeated  overexposure   to   benzene   lias   been   associated   with
aplastic   anemla   and   acute   myelogenous    leukemia    in   humans.

IRST   AID MEASURES

Eyes
Iriimediately   f lush   eyes   with   plenty   of   water   for   at    least    15   minutes.      Hold
eyelids   apart   while   flushing   to   rinse  entire   surface  of   eye   ancl   lids   with
water.      Get   medical   attention,

Sk i n :
Wash   skin   with   plenty  of   soap   and   water   for   several   minutes.      Get   medical
at.tention   if   skin   irritation  develops  or  persists.

I ngest i On :
If   person   ls   conscious   and   can   swaHow,   give   two   glasses   of   water   (16   oz.)
blit,do   not   ,induce   vomiting.    If   vomiting   occurs,    give   f luic]s   again.    Have
medical   personnel   determine   if   evacuation   of   stomach   or   induction   of
vomiting   is   necessary.   Do   not   give   anything   by  mouth   to   an   iinconsclous   or
convulsing   person.

I nha 1 at i on :
If    inhaled.   remove   to  fresh  air.    If   not   breathing   or   tn   respiratory
distress.   clear   person`s   alrway  and   Start   artif icial    respiration.   With   a
prlysician`s   advice,   give   supplemental   cixygen   using   a   bag-valve   mask   c)r
manual  1y   triggered   oxygen   supply.

N.D.      -NOT    C)ETERMINED
<               -    LESS    THAN
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PRODUCT   CODE:    26020
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4.    FIRST   AID MEASURES ( CONT )

Date  Issued: 1998-0§-05
Supersedes:    1998-03-03

other  lnstructlons:
Aspiration   of   this   proc]uct   during   induced   emesis   may   result   in   severe   lung
injury.      If   evacuatic)n   of   stomach   is   necessary.   use  method   least   Hkely   to
c.ause   aspiration,   such  as   gastric   lavage   after   endotracheal    intubation.
Contact   a   Poison   Center   for   additional    treatment    information.

Remove   and   dry-clean   or   launder   clothing   soakecl   or   soiled   With   this
niaterial   before   reuse.      Dry   cleaning   of   contaiTiinated   clothing   may  be
more   effective   than   norrrial    laundering.       Inform   individuals   responsible   for
cleanlng   of   potential   hazards   associated   with   handling   contaminated
c 1 Oth i ng .

IGHTING MEASURES

Ign i t i On
850

Temperature -AIT   (degrees   F):

Flash  Point   (degrees   F):
-40    (PMCC)

Fljammable   Limits    (%):
Lower:         1.4
Upper:       7.G

Ret:onnended  Fire  Extingulshing  Agents  And  Special   Procedures:
Water   may   be   lneffecti.ve   on   f lanes   but   should   be   used   to   cool    f ire-exposed
containers   and  provide  protection   for   persons   atempting   to   stop   the   leak.
Use   water   spray,   dry   chemical,    alcohol    resistant   foam   or   carbon   di.oxide
to   extinguish   f ire.

Unusual   or  Explostve  Hazards:
Gasoline   vapors   are   heavier   than   air   and   may   travel   a   consic!erable   di.stance
to   a   source   of   ignition   and   flash   back.      Flowing   gasoline   can   generate
static   electricity  and   cause   a   f ire   explosion   if   a   spark   occurs   in   a
flammable   vapor-air   atmosphere.      When   handling.    use   nan-sparking   tools.
groijnd   and   bond   all    cc>ntainers.

Extremely   f lammable,    can   be   igni.ted   by   heat,    spark.   or   f lame.

Special   Protective  Equipment  for  Firef ighters:
Wear   fuH   protective   clothing  and  positive  pressure  breathing   appar.atus.

6.     Al=CIDENTAL RELEASE MEASURES    ( Transportat ton   Spills: CliEMTREC    (goo 424-9300)

Case  of Accidental Release '       _  __`._a--`    --_.-_a-\Eliminate   aH    ignition   sources   Including   internal   combustion   engines   and
power   tot)ls.      VentHate   area.      Barricade   the   immediate   hazard   area.    Stay
upwind   and   warn   of   possible   downwind   explosion   hazard.    Avoid   breathing
vapor.   AVoid   contact   with   Skin.   eyes,   or   clothing.    Pressure   demand   air
suppl I.ec!   resplrators   should   always   be  worn   when   the   airborne   concentratic)n
of   the   contaminarit   or   oxygen   is   unknown.   Otherwise,   wear   respiratory
pr(Jtection  and  other   personal   protective   equipment   as  appropriate   for   the
potential   exposure   hazarcL   Contain   spill    if   possible.   Remove   with   inert
ah( ..-- L--I.        11_ _.  I_  _  .

Breakage  or Leakage :

T_  ___  I  _  '  _  I      '`-.'.-'`-     -I   11  I      I  ,  't='_  |absorbent.   Prevent   entry   into   sewers.  and  waterways.

If   more  than                          714  pounds   of   product   is   spilled,    then   report   sp"
aL`c.`ording   to   SARA   304   and/or   CERCLA    102(a)    requirements,    unles§   product
qualifies   for   the   petroleum   exemption   (CERCLA   Section    101(14)).

7.    HANDLING   AND STORAGE

Precautl.ons
Handl i ng :
Use   spark-proof   tools.      Material   may  be  at   elevated   temperatures   and/or
pressures.      Exert:1se   care   when   opening  bleeders   ancl   sampling   ports.

Storage :
Ground   and  bond   shlpplng   c=ontainer,    transfer   line,    and   recelvlng   Container.
Keep   away   from   heat,   sparks,    f lame,   and   other   Sources   of    ignition.

N.D  ....     NOT    DETERMINED
<                ..     LESS    THAN
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PRODUCT    CODE:    26020 Date   Issued:    1998-05-05
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8.     EXPOSURE   CONTROLS/PERSONAL   PROTECTION

Protec:tive   Equipment   (Type)
Eye/Face  Protection:

Safety   glasses,    chemical    type   goggles.    or   face   shield   recommended   to
prevent   eye   contact.

Skin  Protection:
Gloves   resistant   to   petroleum   distillates   are   recommended   to   minimize   skin
contact`      The   most   effective   glove   materials   are   Nitrile   rubber,   Teflon,
or   Viton   for   prolonged   contact   with   gasoline.      Protective   clothing   such   as
i=overalls   or   boots   should   be   alsct   be   worn   where   contact   with   proc]uct   is
likely.       Launder   c)r   dry   clean   soiled   clothes.

Respiratory  Protection:
Airborne   concentrations   should   be   kept   to   lowest   levels   possible.      If
Vapor,   mi.st   or   dust   is   generated   and   the   occupational   exposure   lim`t   of   the
product,   or   any  component   of   the  product,    is   exceeded,   use   appropr`ate
NI0SH   or   MSHA   approved   air   purifying   or   air   suppliecl   respirator   after
cletermining   the   airborne   concentration   of   the   contaminant.    Air   supplied
respirators   shctuld   always   be   worn   when   airbc)me   concentration   of   the
i=ontaminant   or   oxygen   content    is   unknown.

Vent i 1 at i on :
lJse   explosion-proof   equipment   tQ   maintain   adequate   ventilation   to   n`eet
occupational   exposure   limits.    if   applicable   (see   below),   prevent
accumulation   of   explosive   air-gas   mixtures,    and   avoid   signif i.cant   c)xygen
displacement.      Oxygen   levels   should   be   at   least   19.5°/o   in   conf ined   spaces   or
{)ther   work   areas    (OSHA   value).

Exposure  Limit   for  Total   Product:
Gasoline:    OSHA    PEL-TWA    300   ppm;    STEL    500   Ppm.

ACGIH   TLV-TWA    300   ppm;     STEL    500   ppm.
TEXAC0    TLV-TWA    loo   ppm.

ICAL   AID   CHEMICAL   PROPERTIES

Light   red   to   light   straw   liquid
Odor :

Petrc>1eum   odor

Bo"ing  Point   (degrees  F):
>90

Melting/Freezing  point   (degrees   F) :
N(]t   appl  icable.

Specific  Gravity   (water=1):
I:,    -     .77

pH  of   undiluted  product:
Not   appl  icable.

Vapor  Pressure :
3()0   -   700   mmHg   at    loo.0

V i scOs i ty :
<    1.4   cst    at    37.7   C

VOC  Content:
Not   determined.

Vapor   Density   (afr=1):
3-4

SolubHlty   tn   Water   (%):
•1-1

other:   None
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10.    STABILITY   AND   REACTIVITY

This   Material   Reacts   Violently  With:
(If   Others    is   checked   below,    see   comments   for   details)

Air         Water         Heat         Strc>ng   Oxidizers         Others         None   of   These

Co-rrments :                   X                               X
None

Products   Evolvecl  When  Subjected  to  Heat  or  Cofroustion:
Toxic   levels   of   carbon   monoxide,   carbon   dioxide,    irritating   aldehydes   and
k etones .

Hazardous   Polymerizations:    DC)   NOT   OCCUR

TT` TOXICOLOGICAL I NFORMAT I 0N

ICOLOGICAL INFORMATION( ANIMAL   TOXICITY DATA)
Median   Lethal   Dose

Oral  :
LD50   Believed   to   be   >   5.00   g/kg   (rat)   practically   non-toxic

I nha 1 at i on :
Not   c]etermined.

Dermal  :
LD50   Believed   to   be   >   2.00   g/kg   (rabbit)   practically   nan-toxic

Irritation  Index,   Esti.nation  of   Irritatlon   (Species)
Sk i n :

(Oraize)   Believed   to   be   >    .5C)   -3.00   /8.0   (rabbit)   slightly    irritating
Eyes :
(Draize)   Believecl   tc]   be   >    15.00   -25.00   /ilo   (rabbit)   slightly   irritating

Sens i t i zat i on :
Not   determined.

Other:
Studies   in   laboratory   rats   and   mice   exposed   to   constant   levels   of   wholly
vaporized   unleaded   gasol  ine   fc]r   six   hours   per   day,   f ive   days   per   week   for
two   years   caused   kidney   damage   and   kidney  cancer   in  male   rats   and   1  iver
•t:umors    in   female   mice.      Many   scientists   do   not   believe   that   the   male   rat    is
an  apprc)priate  predictor   of   human   kidney  disease   and  are   not   in   agreement
t)n   the   relationship   between   liver   tumors   in   laboratory   animals   and   numans.

An   inhalation   developmental   study  conducted   in   rats  with   unleaded   gasoline
!showed   no  evidence  of   maternal    toxicity  or   developmental   effects   at
expc]sure   levels   up   to   9000   ppm.

Prolonged  and   repeated   exposure   to  benzene  has   caused  anemia,    1ymphoma,   and
other   cancers,    in   laboratory  animals.      Benzene   has   been   shown   to   cause
embryo/fetal   toxicity  ancl  birth  defects   in   laboratory  animals,   but   only   at
closes   which   cause   maternal    toxicity   (i.e.,    illness   in   the   mother).

Chronic   ingestion   of   ethanol,   a   possible  component   of   this   product,   has
causec]  birth   defects   as   well   as   developmental   effects   in   laboratory
a,n i rna 1 s .

In   male   mice,    prolonged   and   repeated   exposure   to   high   levels   of   MTBE:   vapor
[iroduced  a   higher   than  expected  mortal ity  due   to   urinary   tract   obstr`uction
I..tel ieved   caused  by  physical   nan-neoplastic   blockage   of   the   urethral   canal  .
I;n   female   mice,   data   indicate   increasec]   incidence   of   hepatocellular
ac]enomas    (benign   liver   tumors).
Prolongecl   and   repeated   exposure   to   high   levels   of   MTBE   (up   to   8000   ppm   for
c,iver    15   months)   resulted   ln   excess   mc)rtality   (82   %)    1n   male   rats.
F'rel  lminary   evaluation   showed   a   chronic  progressive   nephrosls   (kidney
c]amage)   as   the   possible   cause  of   death.

Associated  wi.th   the   lncreasecl   severity  of   nephropathy   was   an   increase   tn
the   number   of   renal   tubular   cell   adenomas   (benign   kidney   tumors)   anc]
c;arcinomas   (malignant   kidney   tumors).      There   was   also   a   difference   in   the
rlumber   of   testicular   interstitlal   cell   adenomas   (benign   testlcular   tumors).
MTBE   has   been   shown   to  cause  embryo/fetal   toxicity  and  birth   defects   in
mice,   but   only   at   maternally   toxic   doses.      No   developmental   effects   were
seen   ln   rabbits   at   the   same  exposure   levels.      Although   the   signif icance   of
these   f lndlngs   to   humans    is   unclear,   workers   should   minlmlze   exposure   to
MTBE   vapor.

Prolonged   and   repeatec]   exposure   of   rats   to   high   levels   of   TAME   vapor
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1t.     TOXICOLOGICAL    INFORMATION    (CONT)

resulted   in   25%  mortality  at   the   highest   dose   level   and   produced   transient
CNS   depression   (sedation,    incoordination,    reduced   activity).      Body   and
organ  weight   changes   were  observed  without   underlying   tissue   pathology
I..i    e.    changes   tcl   the   tissue).    A   repeated   oral    study   with   TAME    ln   rats
r`esulted   in   two  deaths   in   the   high   dose   group.      There   were   no   treatment
related   tissue   changes   in  any  of   the   organ   systems   evaluated   although   there
were   body   and   organ   weight   changes.      TAME   was   judged   to   produce   an   overall
low   orc]er   of    toxicity.
In   a   range   f inc]ing  developmental    Study.   cleft   palate   was   observed   in
t)f fspring   of   mice   exposed   to   4000  ppm.   This   exposure   level    caused   profound
maternal    toxicl.ty.    At   1000  ppm   there   were   no   signs   of   maternal    toxicity   or
developmental    effects   in  mice.    No   malformations   were   observed   in   offspring
I:)f   rats   exposed  up   to   4000  ppm.   A   clef initive   study   is   currently   under   way
in   both   species.

Results   of   an   in   vitro   sti.dy   of   chromosome   aberratic)ns    in   Chinese   Hamster
Ovary   Cells   (CHO)    indicated   a   positive   response   with   metabolic   activation.
A   repeat   study  conf irmed   the   results   of   the   original   study,   andindicated
a   positive   response   without   metabolic   activation.      In   the   repeat   study,
more   cytotoxicity  was   present   in   the   non-activated   system   and   may   be   the
cause   of   the   positive   f indings.      TAME   did   not   demonstrate   any   evidence   of
genotoxic   activity   i.n   the   Ames   bacterial    test.    the   CH0   HGPRT   gene   mutation
test,   or   the   in  vivo   mouse  micronucleus   test.      Therefore.    the   majority   of
the   data   appears   to   indicate   that   TAME   dc)es   not   have  mutagenic   pc)tential  .

Inhalation   exposure   of   mice   and   rats   to   0,    250,    1500,    c]r   3500   ppm   TAME
l`esulted   in   c]evelopmental   effects   in   mice   at   the   mid   and   high   dose   levels
and   in   rats   at   the   high   dose   level.      Maternal    tc)xicity   was   Seen   in   both
species   at   the   mid   and   high  dose   levels.

Fin DISPOSAL   cONSIDERATI0NS

Wa:ste   Disposal   Methods
This   product   (as   presently  constituted)   has   the   RCRA   classif ication   of
benzene   toxicity  and   ignitability.      If   discarded   in   its   present   forn.I,    it
would   have   the   hazardous   waste   numbers   DO18   and   DOol   respectively.      under
RCRA    ,      it   is   the   responsibility  of   the  user  of   the   product   to   determine   ,
a[   the   time   of   disposal,   whether   the   product   meets   RCRA   crlterla   for
hazardous   waste.      This   ls   because  product   u§e§,    transformations,   mixtures,
processes,   etc.     may  change   the   classif ication  to  non-hazardous,      or
hazardous   for   reasons   other   than,      or   in   addition   to  benzene   toxicity   and
i8n i tab i 1 ty .

Relnarks
Do   not   allow   to   enter   drains   or   sewers.      Can   cause   explosion.

EEI TRANSPORT    INFORMATION

ransportat i on
DOT:
Proper   Shipping  Name:

Gasol  i ne
Hazard   Class:

3
Identlf lcation   Number:    UN1203
Packing   Group:    11
Label    Required:
Flammable    liquid

Mar ine   pol 1utant :
Not   appl  icable

This   product   contains   a   DOT   Hazarclous   Substance   or   Substances,listed   ln
Section   14   of   the   MSDS.      If   the   product's   shipping   container   holds
at   least                              714   lbs.    then   the   DOT   lnformation   must   be   accompaniecl
with   RO   notation,   or,   an   otherwise   `Not   Regulated'   product   will   be
classified   as   Environmentally   Hazardous    (solid/liquid)   N.0.S..    Class   9,
iJnless   the   product   qualifies   for   the   petroleum   exemption   (49   CFR   171.8).

IMOG :
Proper  Shtpplng  Name:
Not   evaluatec]
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13.     TRANSPORT    INFORMATION    (CONT)

I CAO :
Proper   Shipping  Name:
Not   evaluated

TOG:
Proper  Shipping  Name:
Nc]t   evaluated

14.     REGULATORY    INFORMATION

ederal   Regulations:
SARA   Title   Ill:
Section  302/304  Extremely  Hazardous   Substances
;SLEL
None

Chemical    Name GAS   Number

Section  302/304   Extremely  Hazardous   Substances   (CONT)
jsJEL
None

TPO                                 RO

1Section   311   Hazardous   Categorization:
Acute        Chronic         Fire
XXX

!Section   313   Toxic   Chemical
Chemical    Name

Range    in   %

Pressure        Reactive        N/A

CAS   Number               Concentration
Methyl-t-butyl    ether
Xyl ene§
Toluene
E}enzene    (if    RFG,    0.99%   max.)
1, 2 . 4-tr i methyl benzene
N-hexane
I: t hy I benzene

1634-04-410.00-t9.99
1330-20-7      3.00-9.99

10S-88-3      3.00-9.99
71-43-2       1.00-2.99
95-63-6       1.00-2.99

110-54-3       1.00-2.99
loo-41-4       1.00-2.99

CE:RCLA   102(a)/DOT   Hazardous   Substances:    (+   Indicates  DOT   Hazardous   Substance)
-S;LEI Chemi.cal    Name                                                                                                  GAS   Number Range    in   %
01+      Methyl-t-butyl    ether                                                                                   1634-04-410.00-19.99
Ci2+      Xylenes                                                                                                                          1330-20-7      3.00-9.99
Ci3+      Toluene                                                                                                                             108-88-3      3.00-9.99
Ci4+      Benzene    (if   RFG,    0.99%   max.)                                                                         71-43-2       1.00-2.99
05+      Ethylbenzene                                                                                                           loo-41-4      1.00-2.99
06+      N-hexane                                                                                                                    ilo-54-3      1.00-2.99
07+      Benzene,    (1-methylethyl)    -                                                                       98-82-8      0.01-0.09

CERCLA/DOT  liazardous   Substances   (Seciuence  Numbers   and  RQ's) :
±egi
01+
02+
03+
04+
05+
06+
07+

RO

TSCA  Inventory  Status:
This   product,   or   its   components,    are   listed  on  or   are  exempt   from   the
Toxic   Substance   Control    Act    (TSCA)   Chemical    Substance   lnventc)ry.

Other :
None .

Sta.te  Regulations:
Gal ifornia  Proposition  65:
The   fc)llowing   detectable   components   of   thls   product   are   substances.
or   belt)ng   to   classes   of   substances,   known   to   the   State   of   California
to  cause   cancer   and/or   reproductive   toxlclty.
Chemical    Name
Gasol  ine
T[) 1 uene
Benzene    (1f    RFG,    O.99°/a   max.)

IT
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REGULATORY    INFORMATION    (CONT)

International   Regulations:
Export   Notif ication    (TSCA-12b):
This   product   may   be   subject   to   export   notif ication   uncler   TSCA
section    12(b):    contains:
M(=thyl-t-butyl    ether
T(3rt-amyl    methyl    ether

WHMIS   Classif ication:
Nc)t   determined

Canada   Inventory  Status:
Not   determinecl.

EINECS   Inventory  Status:
Not   determined.

Austral ia  Inventory  Status:
Not   determined.

Japan  Inventory  Status:
Not   determined.

iiT ENVIRONMENTAL    INFORMATION

Aquatic  Toxicity:
Not   determined.

Mob i  1 i ty :
Nc:it   determined.

Persistence  and  Bioc]egradabi l ity:
Nc;t   determined.

Potential   to  Bioaccumulate:
Nclt   determined.

Remarks :
None

INFORMATION

THIS    PRODUCT    IS     INTENDED    FOR    USE    AS    A    MOTOR     FUEL    ONLY.

Texaco   recommends   that   all   exposures   to   this   product   be   minimized  by
strictly   adhering   to   recommended  occupational   controls   procedures   to  avoid
any  potential   adverse  health  effects.

Texaco   has   nc)tlfled   EPA   of   a   TSCA   8(e)   Notice   of   Substanti.al    Risk   to   Health
c)n   the   basis   of   results   from   a   range   f lnding   developmental    toxicity   study
for   this   prc)duct   or   a   compc)nent   ctf   this   product.
A   clef initlve   developmental    toxicity   study   is   underway.

THE     INFORMATION    CONTAINED    HEREIN    IS    BELIEVED    T0    BE    ACCURATE.         IT     IS    PROVIDED
INDEPENDENTLY    OF    ANY    SALE    0F    THE    PRODUCT    Fof}    PURPOSE    0F    HAZARD    COMMUNICATION
As    FART    OF    TEXAcOJs    pRODucT    sAFETy    PROGRAM.         IT    Is    NOT    INTENDED    Tc)    cONSTrTUTE
PERFC)RMANCE     INFORMATION    CONCERNING    THE    PRODUCT.         N0     EXPRESS    WARRANTY,     OR
IMPLIED    WARRANTY    0F    MERCHANTABILITY    0R    FITNESS    FOR    A    PARTICULAR    PURPOSE     IS
MADE    WITH    RESPECT    T0    THE    PRODUCT    0R    THE     INFORMATION    CONTAINED    HEREIN.        DATA
SHEETS    ARE     AVAILABLE     FOR    ALL    TEXACO    PRODUCTS.         YOU    ARE    URGED    T0    OBTAIN    DATA
SHEl=TS    FOR    ALL    TEXAC0    PRODUCTS    you    BUY,     PROCESS,     USE    0R    DISTRIBUTE    AND    YOU
ARE     ENCOURAGED    AND    REQUESTED    T0    ADVISE    THOSE    WHO    MAY    COME     IN    CONTACT    WITH
Sucll    PRODUCTS    0F    THE    INFORMATION    CONTAINED    HEREIN.

T0    r,)ETERMINE    APPLlcABILITv    oR    EFFECT    oF    ANv    LAw    oR    REGULATloN    WITH    RESPECT    To
THE    PRODUCT,     USER    SHOULD    CONSULT    HIS    LEGAL    ADVISOR    0R    THE    APPPOPRIATE
GOvl:RNMENT    AGENCY.        TEXAC0    DOES    NOT    IJNDERTAKE    TO    FURNISH    ADVICE    0N    SUCH
MATTERS  .

Oatce:     1998-05-05
Date   printed:    1998-07=08

IT
<

New          i          Revised,    Supersedes:    1998-03-03
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16.     OTHER    INFORMATION    (CONT)

Inquiries   regarding   MSDS   should   be   directed   to:
Texaco   Inc.
Manager,    Product   Safety
P.0.    Box   509
[3eacon,    N.Y.        12508

PLEASE   SEE   NEXT   PAGE    FOR   PRODUCT    LABEL
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PRODUCT   CODE:    26020                                                                                                        Date   Issued: 1998-05-05
NAME:    UNLEADED   PREMIUM   GASOLINE                                                                             Supersedes :    1898-03-03

17.     PRODUCT    LABEL Label    Date:    1997-05-19

i-i-AD    AND    UNDERSTAND    MATERIAL    SAFETY    DATA     SHEET    BEFORE    HANDLING    C)R    DISPOSING
0F     PRODUCT.         THIS    LABEL    COMPLIES    WITH    THE    REQUIREMENTS    0F    THE    0SHA    HAZARD
COMMUNICATION    STANDARD     (29    CFP     1910.1200)     FOR    IJSE     IN    THE    WORKPLACE.         THIS
LABEL     IS    NOT     INTENDED    T0    BE    USED    WITH    PACKAGING     INTENDED    FOR    SALE    T0    CONSUMERS
AND     MAY     NOT    CONFORM    WITH    THE     REQUIREMENTS    0F     THE     CONSIJMER    PRODUCT    SAFETY     ACT
0R     OTHER     RELATED     REGULATORY     REQUIREMENTS.

26020    UNLEAOED    PREMIUM    GASOLINE
WARNING   STATEMENT

DANGER      !                                     EXTREMELY     FLAMMABLE     LIQUID     AND    VAPOR
VAPOR    MAY    CAUSE     FLASH    FIRE
MAY    CAUSE    DIZZINESS    AND    DROWSINESS
MAY    CAUSE     EYE     IRRITATION
ASPIRATIC)N    HAZARD     IF     SWALLOWED     -
CAN    ENTER     LUNGS    AND    CAUSE     DAMAGE

ATTENTION     !                        POSSIBLE    CANCER    HAZARD    -    MAY    CAUSE    CANCER    BASED    ON    ANIMAL
DATA

PRECALJTI0NARY    MEASURES
-Keep   away   from   heat.   sparks   or   f lame.
-Use   only   with   adequate   ventilation.
-Avoid   breathing   vapor,    mist,   or   gas.
-Avoid   contact   with  eyes,    skin,    and   clothing.
-Keep   container   closed.
-Never   siphon   by   mouth.
-Wash   thoroughly  after   handl  ing.

FIRST   AID
Eye  Contact:

Immediately   f lush   eyes   with   plenty   of   water   fc)r   at   least    15   minutes.      Hold
eyelids   apart   while   flushing   to   rinse   entire   surface   of   eye   and   lids   with
water.      Get   medical   attention.

Skin  Contact:
Wash   skin   with   plenty   of   soap   and   water   for   several    minutes.      Get   medical
attention   if   Skin   irritation   develops   or   persists.

I rngest i on :
If   person   is   conscious   and   can   swallow,    give   two   glasses   of   water   (16   oz.)
but   do   not   induce   voniting.    If   vomiting   occurs,   give   fluids   again.    Have
medical   personnel   determine   if   evacuation  of   stomach  or   induction  of
vomiting   is   necessary.   Do   not   give   anything   by   mouth   to   an   unconsciolis   or
convulsing   person.

I rina 1 a t i on :
If   inhaled,   remove   to  fresh  air.    If   r`ot   breathing  or   in   respiratory
distress,   clear   person's   airway  and   start   artificial   respiration.   With  a
physlcian`s   advice.   give   supplemental   oxygen   using   a  bag-valve   mask   or
manually   triggered   oxygen   supply.

Note  to  Physician:
As|Jiration   of   this   product   during   induced   emesis   may   result   in   severe   lung
injury.      If   evaciiation  of   stomach   is   necessary,   use  method   least   likely   to
cause   aspiration,   such  as   gastric   lavage   after   enclotracheal    intubatlc)n.
Cc)ntact   a   Polson  Center   for   additional    treatment   tnfc)rmation.

FIRE
In   case   of   fire,   use  water   spray,   dry  chemical.   alcohol   resistant   foam,   or
carbon   dioxide.   Water   may   be   ineffective   on   f lanes.   IJse   water   spray   to   keep
containers  cool   and  protect   personnel   attempting  to  stop  the   leak.

It-more   than                            714   pounds   of   product   is   spHled,   then   report   spill
acc:ording   to   SARA   304   and/or   CERCLA    102(a)    requirements,    unless   product
qualifies   for   the   petroleum   exemption    (CERCLA   Section    101(14)).

Chemical    Name                                                                                                      GAS   Number Range    in   %
Gasol  ine   consists   of   straight/branched  paraff inlc   hydrocarbons,   olef lns,
cycloparaff ins   and   aromatics.   May   or   may   not   contaln   any  combination   of
these   oxygenates:    MTBE,    ETBE.    TAME   and/or   EtoH    ln   the   range   of   0-20%.    Typ-
ical    constttuents   (not   intended   as   manufacturing   specif ication§)    inclucle:

PAGE :        12
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CODE

NAME:     UNLEADED

26020
PREMIUM   GASOLINE

( CONT )

*           Methyl-t-butyl   ether
*           Ethyl-t-butyl   ether
*           Tert-amyl   methyl    ether
*            Ethyl    alcohol
*            Xylenes
*             Tc)luene
*             Benzene    (if    RFG,    O.99°/a   n`ax.)
*            1,2,4-trimethylbenzene
*           Ethyl benzene
*            N-hexane

PRCIDuCT    IS    HAZARDOUS    ACCORDING    T0    0SHA     (1910.1200)
*    C:OMPONENT     IS    HAZARDOUS    ACCORDING    T0    0SHA.

EEEEiH¥E±EiE   =EE=EUEE+EHiH=iE5   ±IEEIZ=|B=   ±

HMIS

llealth:                      1            Reactivity:    0
Flammability:    3            Special

Supersedes:   1998-03-03

997-05-1

95 . 00-99 99
1634-04-410.00-19.99
637-92-310.00-19.99
994-05-810.00-19.99
64-17-5

1330-20-7
108-88-3
71-43-2
95-63-6

loo-41 -4
ilo-54-3

3 . 00-9 . 99
3 . 00-9 . 99
3 . 00-9 . 99
1  . 00-2 . 99
1  . CX:)-2  .  99
1  . 0()-2 . 99
1. CX:)-2  . 99

CAS

Health:                      1
Flammability:    3

Number
71-43-2 EEE-a r Eg   HZ+

NFPA
Reactivity:   o
Spec i a 1

T ransportat i on
DOT:
l]roper  Shipping  Name:

Gasol i ne
Hazard   Class:

3
Identif ication   Number:    UN1203
Packing   Group:    11
Label    Required:

Flammable    liquid

Marine   pollutant:
Not   applicable

This   product   contains   a   DOT   Hazardous   Substance   or   Substances.listed   in
Section   „   of   the   MSDS.      If   the   product's   shipping   container   holds
at   least                           "   1bs,   then  the  DOT   information  must   be   accompanied

::::s:: I::t::t::JT::im::t:fT;r#;::r;:::  #Tta;::;u::?d#C:.:", 1 c?:ss  9.
unless   the   product   qualifies   for   the  petroleum   exemption   (49   CFR   171.8L

CAUTION:      Misuse   of   empty   containers   can   be   hazardous.      Empty   contair`er§   can
be   hazardous   if   used   to  store   toxic,   f lammable,   or   react`Ve
materials.      Cutting   or   welding   of   empty   containers   might   caljse
f ire.   explosion  or   toxic   fumes   from   residues.      Do  not   pressurize
or   expose   to   open  f lame  or   heat.      Keep  container   closed  and  drum
bungs   in   place.

Manufacturer`s   Name   and   Address:
TEXAC0    REFINING    AND    MARKETING.     INC
P.0.    Box    7812
Universal    City.    CA   91608

EMERGENCY       Company:           (914)    831-3400
CHE.MTR-EC:        (8cO)    424-9300

Company:          (914)    831-3400

ION

HEALTH    EMERGENCY
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MATERIAL   SAFETY
DATA   SHEET

l{A+(tJFACTURER/SUPPLIER:
Amoco   Oil   Company

2i!c::::  i:#::i:  D:i:81

AVOCO   REGUL.`+R   LEan-FREE   GASoL{iTE

MSDS    NO:        02003992

P.9

EMERGENCY   HEALTH   IFTORATION:        (800)    447-873S
EMERGEHCY   §PIIiL   INFORATION:       (800)    t24-9300

C"REC,  U.S.A.
OTRER   PRODUCT   gAFETY   INFO"ATI0N!       (312)    856-3907

IMPORTurr  CoHpoREms:      Gaaollne   (GAS   8006-61-9)   ^CGIH  .LV   300   par,   STEL   500   pan;
Osm  PEL   300   ppm,   STEI.   500   pan.
aen2ene   (Cue   71-4J-2)   ACGIH  TLV  10   ppm;   Osm  PEL   i   ppn
(8-hr.   TVA),   SmL   5   ppn   (15  zBin.).
*See  6upplenental   Information  6cctlan.

WAENI NG  STATEMENT :    a::a::|e::t€:::{Xe:::¥:::: in::gha:3P::u:::fez:r£:i:n€ £C:3a!!:::a

and/or  a8plratea  into  lungs.   Can  produce  skin   lrrltation  on
Prolonged  or  repeated  cc)ntact.   Use  ag  motor   fuel  only.   Long-term
exposure  to  vapors  has  caused  cancer   ln  laboratory  animals.

"IS/NFPA  CODES: (HEEL";1) (FL"AEILITY;3)(REACTIVITT;a) ,   Chronic   h.alth  hazard

APPEARANCE   AND   C)DOR:      Clear,   bright   liquid.      Characteristic   odc)r.

liEAuH  mzARI]   INFORMAIION

EFFECT :

FIRST   AID:

PROTEC:T I ON i

EFFECT :

FIRST   AID:

^t]ROTECTIO.\':

EFFECT i

FIRST   AID:

PROTECT I ON :

EYE

High  concentrations  of  vapor/mist  "y  cause  eye  dlBcomf.ort.

Flush  eyes  with  plen.ty  of  vat.r.     Get  nedical  attention   if   irrltatlon
pers ist8 . .

None   required;   however,   use  of   eye  protection   ls  good.  industrial  practice.

SRIN

Prolc}nged  or  repeated  contact  can  defat  th.  skin  and  lead  to   lrrltation
and/or  dernatltls.

¥::tu3;£:a:ga::;na:at€h:::Eg::S  :::::.anEe3:;.b::8:=::3:::  C€:th£:8{£a[
attention   if   irritation  develops.

AVoid  prolonq.d  or   rep.atcd  akin  contact.     Wear  protective   clothing  and
glciveg   lf  prolonged  or   r®p¢ated  contact   is   likely.

INELATION

Vapour  harmful.     High  vapor  concentratian8   can  cause  headaches,   dlzzineas,
drc]vsine88   and  nausea.      See  Toxicology  Section.

If   aaverae   ef{ect5   occur,    remc3ve   to  uncontcolnated   area.      Give   artlf icial
respiration   if  not  breathing.     Get  medical  attention.

Use   with   adequate  ventilation.     Avoid  breathing  vapor   and/or  mist.      If
ventilatic)n   i5   inadequate,   use   NIOSH/USRA  certif ied   respirator  Which  vlll
prcitect   against   organic   vapor/mist.
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EFFECT :

FIRST   AID:

HEALTH   HAZAro    INFORMATION   -   CONTINUED

INGESTION

P.18

Low  viscosity  product.     Harmful  or   fatal   if   aspirated   into   lungs.

If   svallc>wed,   do   NOT   lnduc8   vomi'ting.      Get   lTrmediate   medical   attentic)A,

FIRE   AND   EXPLOSION   INFO"ATION

Fi.AsrmolNT :                 -45oF

FLArmELE   LIMITS:       UPPER:       7.6%      LOWER:       I.3%

AUTOIGNITION   TEMPERATURE:                       495°F

EXTINGUISHING   MEDIA:      Agents   approvod   for   Cla§B   8   hazards    (..g.,   dry   chenical,   carbon
dloxid.,   halogenated  agents,   foam,   §t.am)   of  Water   fog.

UNUSUAL  FIRE  #:Lfg:I:£i:Xt¥ZA#::  b:::::in::¥r::8¥a5:;o¥ai:r#  :i¥t:::8c£:=;  an
explosive  mixture   ln  air.

•PRECAUT1°NS:     £::E  :::¥a::::  :i:i:i?A  3::r:::h(:i:ddat:°t:A:E::::a:?d  °Pon  fLaneB).

REACTIVITY   {NFOR}1ATIC)N

DANGEROUS  REACTIONS!     Avoid   chlorine,   fluorlne   and  oth.r  Strong   olldizers.

mzAREOUS   DECOMPOSITION:      Burning   can  produce   carbon  monoxide   and/ar   carbon  dioxide
and  other  harn€ul   products.

STABILITY:      Burning   can   be   Started   easily.

CHEHICAL   AND   PHYSIchi   PROPERTIES

BOILING   POINT:                        80aF   TO                  430°F,    Range

EOLUBIL]TY    IN   WATER:      Negligible,    b.low   0.1%.

SPECIFIC   GRAvlT¥    (wATm   a   1):                      0.75

VAPOR   PRESSURE!       7-15   lb   RVP    (AS"   D-323)

VAPOR   DEN.SITY    (AIR   -'L):                     3    TO                4
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STORAGE   AVI)   ENVIRO"ENTAL   PROTECTION

P.11

Ko®p   container   clc>Bed.
STORAGE   REQUIREMENTS:       Store    in   fl6rm8ble   liqulds   stc>rdg®   erea.      J\oop   itllilBL.Iu,    `+-.`_

Store   away   from   hdat,    ignltlon   gourca5,   and   c)pen   flame   in
accordance  With  applicable   federal,   atdte,   or   local   regula`.ions

SplliLS  Arm   LEAKS:      Remow   or   shut   of i   all   Sourceg   of   ignition.     Use   voter   spray   to

€i:::£::tv:::::iaL]?::;::es::2:i:::i::i, ;i±!::B:::;;.  C£::;I:u:no:n
Sewers   and   wateriiray8.

WASTE  DISPOSAL:      Resldueg   and  spilled  material   are   hazardous   waste   due   to   ignitabllity
Oilposal  must  be   ln  accordance  With  applicable  faderal,   State,   or

:::::sr:i:::::3n:th.:3:::a£S-:33i{::i:€  :::i:::::i?n  1g  reGormended

SPECIAL   PRECAUTIONS:      Keep   out   of   aewerB   and  waterways.      Avoid   strong   oxidizers.
Report   spills   to   appropriate   aqthoriti€s.      USE  AS   MOTOR   FUEL
ONLY .

TOXICOLOGICAL    INFOENATION

EYE:      Primary   eye   irritatic)n   score   0,0/ilo.0   (rabbits).

SKIN:    :£i:a::L9;:in::ai::::?:L°gr:::I:aii}/i;&t::::bi::) ;cu::u::p€:::::  :;5:h!:e::::e.

INHAI.ATION:      Acut®   LC50   20.7mg/i    (rats).

INGESTION:      Acute   oral   LD5018.8nl/kg   (rats).      Practically   nontoxic   fc>r   acute
expo8ureg  by  this   route.

Excegsiv.   .xpoaure  to  vapors  may  produce  headaches,   dlzzin.ss,   nausea,   drovsl-
ness,   irritation  of  eyes,   nose   and  throat  and  c.ntral  riervous   system
depre8a 1 on .

ii:i:ii;!ii;:¥i#i::;afi,!!:ii::::iii:;:i::;i:i!:!i!;:i:i::i;i:iii;:!!;:::;
tumors.     Reault3   £ron  aubaaquent  aci.ntif ic  atudlaa   augg.5t   that  the  kidney
damage  and  probably  the  kidney   tumor  reaponsc  are  unique   to   the  male   rat.     The
91gnlf icar`ce  of   the  mouse   liver  tumor   response   in  terms   of   human  health   is
quest lc>nable .

Inhalation  c)f   whc)le  unlcaded   gasoline   vapors   did  not   prc>duce   birth   def ects   in
labaralQi--t.   ar4iiT`als.

Gasoline   ls   a  Complex  mixtu"   o€   hydrocarban8   and  contains   benzene   (up   to   4

:::r:h:i;  ::I::::ea::n=¥:eT:;uk:Ei:?{€ne£€::::eai:  :iE:r}:::::a:i bE::ae::I::€g

63:::;a:;ur:.::e::i::ec::3{€::::n:  :ga:a:::c;:::::tE:n{t:cthF:pS:: ::g3;re.
tory  tract,   headache  and  narcosis.     Some   liver  aanage   and  lung   inflammation
were   Been   Ln   chrc]nlc   studies   on   xylene   in   guinea   pigs   but   z`c>t   ln   rats.

Agpiratlc)n  of   this   product   ilito   the   lungs   can   cciuse   chenlcal  pneumonia   and   can
be   f atal.      Aspiration   into   the   lungs   can   occur   while   vomiting   after   ingcstic]n
of   t.his   product.
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REGULATORY    INFORRATI0N

CERCLA   REpOETAELE   QuanTIT¥:
This   product   is   exempt   I ron   the   CERCLA   repcirting.    _                  .   --          `       ,    _  .    _       ___L   _-__      _E

Part   302.4.      How.v.I,    if   Spllled   lr\to   wit.erg   of
+,\*|J     r,  `+_ .--- _     -__-     \   _

be   reportable   under   40   CFR  Part   153   if   lt  produc

P.12

requirom.nt8   under   40   CFR
the  united  Statog,    it  may
®9   a   Sheen.

DOT   PROPER   SHIPPING   NAME:       Gasoline,    Flarmabl®   I-iquld,    UN1203.

OsrA  RAZARD   CounNICATloN   STAITDARE:      Flarmable   liquid.      Irritant.      ContBius   coxpon®nts

:;fi:d E:n£:#g. a :::::i:;e:::p::::::€:::ted by

RCRA   STATUst
This   product   i6   Subject   to   the   40   CFR  Part   268.301and  ban  on  the
di§pogal  of  a.rtain  hazardous  wastes  becau"   it  contains  th.   £allaulng
Substance ( g ) !

cOMpONENT/cas   NUMBER_______-------------------------------------------
Ethylben2ene   (loo-41-4)
Toluene   (108-88-3)
Xylene    (1330-20-7)

•SARA   STATUS:

38i89!#u::Li:sr:!u::::€5::a:;  :E: :::i::in!a;®£:i::i:it°£L:A# I:::emii:i i;
the   informatl.cin  given  below!

SECTIONS   311   ARE    312   0F   SARA   END   40   CFR   PART   370:
This   product   is   clef Lned   a8   hazardous   by  ostIA  under   29   CFR  Part   l910.1200(d).

SECTION   313   0F   SARI   ANT)    40   CFR   PART   372:
This   product   cc]ntaing.  the   follciving   sub5taz`ces,   Which   are  on   the  Toxic   Chemicals
List   in   40   CFR  Part   372:

COMPONENT/GAS   NtJMEER-____---------------------------------------------
benzene   (71-43-2)         .
Ethylbenzene   (loo-41-4)
Toluerie   (108-88-3)
Cyclohexane   (Ilo-82-7)
Xylene   (1330-20-7)
MTBE    (1634-04-4)

WEIGHT   PERCENT--------------

TSCI  STATUS:     All  of   the   compor`ants   of  thl8  product  ar.   listed  on  the  TSCA  Inventory.

S-u-PPLEHENTAL  INF`ORA`i-'ION  .~__ _

Gasoline   i8   a  complex  mixture  of  hydrocarbons.     Those  hajor  coxpanents  having
occupational  .xposur®   limits   are:

Butane    (GAS   106-97-8)    ACGIH   TLV   800   ppm;    OSHA   PEL   800   Ppm.

Cyclcihexar\e   (GAS   ilo-82-7)   ACGIH   TLV   300   ppn;   Osm   Pal   300   ppm.

Ethylbenzene    (GAS   loo-41-4)    ACGIH   TI.V   loo   ppm,    STEL   125   ppm;
OSHA   EEL   loo   ppm,    STEL   125   ppn.
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SUPPI-EMENTAL    INFORMATION   -   CONTINtJED

P.13

n-ri:®ptane    (GAS   142-82-5)    ACGIH   TLV   400   ppm,    STEL   500   ppm;
OSEL   PEL    400   ppm,    STEL    500   ppm.

n-Hexane    (GAS   ilo-54-3)   ACGIH   TLV   50   ppm;    OSHA   Pal   50   ppm.

P®ntan®    (CAB   109-66-0)   ACGIH   TLV   600   ppn,    STEL   750   ppm;
OSHA   PEI.   600   ppr,    8TEI.   750   ppm.

Toluene    (GAS   108-88-3)   ACGIH  TLV   100   rpm,    STEI.150   ppm;
OSHA   PEli   loo   ppm,    STEL   LEO   Ppm.

Trimethyl   b®n2ene   (CAB   25551-13-7)   AcalH  TLV   25  ppm;   OSHA   PEL   25   ppm.

Xylene    (GAS   1330-20-7)   ACGIH   TLV   100   ppm,    STEL   150   ppm;
OSIIA   PEL   loo   ppm,    STEL   150   ppm.

ISSUE   INFORATION

EY:

7€G€_
A.   G.   Farm.r,   I)irectar,
Product  Saf .ty  a  Toxicology

I SSUED i
SUPERSEDES :

June   09,   1989
March   18,    1988

This  mat.riol  Safety  data  Sheet  and  the   lnfornation   it  contains.  is  offered  to  you   ln
gocid  faith   as   accurate.     We  have   revleved  any   lnfomation  cantBlned   in  thlB  data  Sheet
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A Member of the utramar Diamond Shamrock Group of Companies

1.                    CHEMICAL PRODUCT AND COMPANY  IDENTIFICATION

MSDS NUMBER:                   M7770

MSDS DATE:                             01-01-02

PRODUCT NAME:                #2 DIESEL FUEL

24 HOUR EMERGENCY PHONE :  (210) 979-8346

TRANSPORTATION EMERGENCIES:  CALL  CHEMTREC AT 1-800-424-9300

MSDS ASSISTANCE: (210) 592-4S93

MANUFACTURER'S NAME/ADDRESS:
DIAMOND SHAMROCK REFINING COMPANY, L.P.
P.O BOX 696000
San AItonio, Texas  78269-6000.

CHEMICAL NAME:   Diesel Fuel, No.2 CAS NUMBER:  68476-34-6

SYNONYMS/COMMON NAMES:   This Material Safety Data Sheet applies to the following product
descriptions for Hazard Communication purposes only.   Technical specifications and formulations vary

greatly and are not reflected in this document.   Consult specification sheets for technical information.

#2 DIESEL FUEL -Low-Sulfur, High-Sulfur, On-Road, Off-Road, Tax Exempt blends
#2 DISTILLATE -Low-Sulfur, High-Sulfur, On-Road, Off-Road, Tax Exempt blends
#2 FUEL OIL -Low-Sulfur, High-Sulfur, Cia-Road, Off-Road, Tax Exempt blends
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PREMIUM DIESEL -Low-Sulfur, High-Sulfur, On-Road, Off-Road, Tax Exempt blends

2.       COMPOSITION,  INFORMATION ON INGREDIENTS

PRODUCT USE:   This product is intended for use as a fuel in engines and heaters designed for diesel
fuels, and for use in engineered processes.  Use in other applications may result in higher exposures and
require zidditional controls, such as local exhaust ventilation and personal protective equipment.

DESCRIPTION:  Diesel fuel is a complex mixture of hydrocarbons from multiple refinery processes,
blended to meet standardized product specifications.   Composition varies greatly and includes C9 to C20
hydrocarbons with a boiling range of about 325-675° F.   The following is a non-exhaustive list of common
refinery process components, typical percentages, and exposure limits for each.

Component or
%

CAS ACGIH  Limits OSHA ExposLire Limits
Material Name Number TLV STEL Units PEL STEL C/P Units

Cat cracked distillate,licht 0-100 64741-59-9 100* NA mg/m3 NA NA NA NA

Hydrocracked distillate,licht 0-100 64741-77-1 100* NA mg/m3 NA NA NA NA

Hydrotreated distillate,middle 0-loo 64742-46-7 100* NA mg/m3 NA NA NA NA

Hydrotreated distillate,light 0-100 64742-47-8 100* NA mg/m3 NA NA NA NA

Gas oil, light 0-100 64741-44-2 100* NA mg/m3 NA NA NA NA
* NIOSH recommends an exposure limit of 100 mg/m3 for kerosene, which is similar {o these components.

The ACGIH has proposed an exp.osure limit of loo mg/m3 for Diesel Fuel products, but it has yet to be
adopted and has been placed on the Notice of Intended Change list.

3.        HAZARDS IDENTIFICATION

HEALTI-I HAZARD DATA:
The major effect of exposure to this product is that it may cause giddiness, head{iche, central nervous
system depression; possible irritation of eyes, nose, and lungs; and dermal irritation.   Signs of kidney and
liver damage may be delayed.   Pullnonary irritation secondary to exhalation of solvent.

HAZARDS OF COMBUSTION PRODUCTS:  Carbon monoxide aLnd carbon dioxide can be found in
engine exhaust and other forms of hydrocarbon combustion.   Carbon Monoxide in moderate concentrations
can cause symptoms of headache, nausea, vomiting, increased cardiac output, and confusion.   Exposure to
higher concentrations of carbon monoxide can cause loss of consciousness, heart damage, brain damage,
and/or death.   Exposure to high concentrations of carbon dioxide can cause simple asphyxiation by
displacing available oxygen.   Combustion of this and other similar materials should only be carried out in
well ventilated areas.

tw'IEDICAL CONDITION GENERALLY AGGRAVATED BY EXPOSURE:   Medical conditions
01 -01 -02 This MSDS consists of a total of 8 pages Page 2 Of 8
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which  have the  same  symptoms and effects as those outlined  under the health  hazard
information section can be aggravated  by exposure to this product.
IVIEDICAL LIIV[ITATION:   N/A

INHALATION:   IITitation of the upper respiratory tract and eyes, with possible euphoria, dizziness,
headache, discoordination, ringing in the ears, coiivulsions, coma, and respiratory arrest.
SKIN CONTACT:   Defatting of tlie skin may occur with prolonged or repeated conta,ct.   Irritation and
burning sensation may occur on exposure to the liquid or mists.
SKIN ABSORPTION:  Not significant.
EYE CONTACT:   Severe burning sensation with temporary irritation and swelling of lids.
INGESTION:   Irritation of the mucous membranes of throat, esophagus and stomach which may result in
nallsea and vomiting; central nervous system depression may occur, if absorbed (see Inhalation above).   If
¢ispirated, cliemic€il pneumonitis may occur with potentially fatal results.   Possible kidney and liver
damaged inaLy be delayed.  (See Notes To Physician in Section 5)

CARCINOGENICITY STATEMENT:   #2 Diesel Fuel is  not listed as carcinogenic by NTP, OSHA,
ACGIH.   IARC has listed Kerosene and light catalytic cracked distillates as probable human carcinogens
(2A). Light paraffinic hydrotreated petroleum distillates are listed as confirmed human carcinogens by
IARC  (1):

4.       FIRST AID MEASURES

EYES: Immediately flush eyes with large amount of water for at least 15 minutes holding lids apart to
ensure flushing of the entire eye surface.   SEEK IMMEDIATE MEDICAL ATTENTION.
SKIN:  Wash contaminated areas with plenty of soflp and water.   A soothing ointment may be applied to
irritated skin after thoroughly cleansing.   Remove contaminated clothing and footwear.   SEEK
IMMEDIATE MEDICAL ATTENTION.
INHALATION: Get person out of contaminated area to fresh air.   If     breathing has stopped resuscitate
and administer oxygen if readily  available.   SEEK MEDICAL ATTENTION IMMEDIATELY.
INGESTION: Never give anything by mouth to an unconscious person.  If swallowed, do not induce
vomiting.   If vomiting occurs spontaneously, kee.p airway clear.   SEEK MHDICAL ATTENTION
IMivlEDIATELY.
NOTES T0 PHYSICIAN:   Do not induce vomiting, use gastric lavage only.   Aspiration of liquid into the
lllngs could result in Chemical Pneumonitis.   Use of Adrenaline is not advised.   Treat symptomatically.

5.        FIRE AND EXPLOSION DATA

FLASH POINT:  100°F  (PM) minimum                    AUT0IGNITION TEMPERATURE: 494°F
FLAMMABLE LIIVIITS IN AIR:    UEL:   5 %

LEL:   O.7o/o
EXTINGUISHING MEDIA:  Dry chemical, carbon dioxide, foam or water spray.   Water may be
ineffective in fighting fires of liquids with low flasli points, but water should be used to keep fire-exposed
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containers cool.   If a  leak or spill  has not ignited, use water spray to disperse vapors and to protect

persons attempting to stop a leak.
SPECIAL FIRE FIGHTING PROCEDURES: Pressure-demand, self contained,  breathing apparatus
shollld be provided for fire fighters in buildings or confined areas where product is stored.
UNUSUAL FIRE AND EXPLOSION HAZARD: Vapor accumulation is possible, and flashback can
occur with explosive force if vapors are ignited.

6.        ACCIDENTAL RELEASE MEASURES

If material is spilled, steps should be taken to contain liquid and prevent discharges to streams or sewer
systems and control or stop the loss of volatile maLterials to the atmosphere.   Spills or releases should be
reported, if required to the appropriate local, state and federal regulatory agencies.

Small spills:   Remove igiiition sources.   Absorb spilled material with non-combustible materials such as
cat litter, dirt, sand, or petroleum sorbent pads/pillows.   Do not use combustible materials like rags, wood
chips, or saw dust.   Remove contaminated materials to an appropriate disposal container.

Large spills:   Remove ignition sources.   Dike spill area with sand or dirt to contain material and cover
sewers/drains.   Remain upwind and keep unnecessary people away.   Contact trained emergency response
team for cleanup.   Remove liquid using grounded suction pumps, isolate hazard area and deny entry.

7.        HANDLING AND STORAGE INFORMATION

Store only in approved containers.   Protect containers against physical damage.   Outside or detached
storage is preferred.   Separate from oxidizing materials.   Store in cool, well ventilated area of non-
combustible construction away from possible sources of ignition.   Keep away from incompatible materials
and follow OSHA 29 CFR  1910.106 and NFPA 30 for storage requirements.

8.       nxposuRE coNTROLsffERsoNAL PROTECTloN

VENTILATION REQUIREMENTS:   Work in well ventilated areas using good engineering practices to
process, trcansfer and store.   Special ventilation is not required unless product is sprayed or heated.   High
volume use may require engineering controls.

RESPIRATORY:   Respiratory protection is not required unless exposure levels exceed 100 mg/m3.  Use
NIOSH approved respiratory protection following maniifacturer's recommendations where spray, mists, or
vapors may be generated above the applicable exposure liniits.   Supplied air respiratory protection is
required for IDLH areas.   See 29 CFR  1910.134 for OSHA Respiratory Protection regulations.
EYE:   Face shield and goggles or chemical goggles should be won where mist or spray may be generated,
and where splashing occurs.    Shower and eyewash facilities should be accessible.
GLOVES:   Impermeable protective gloves such as nitrile gloves should be worn during routine handling
of this product.   Bcirrier ere.uns may also be appropriate where tactile sensitivity is required.
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OTHER CLOTHING AND EQUIPMENT:  Clothing contaminated with this product should be removed
and laundered before reuse.   Items which can not be laundered should be discarded.   Allow contaminated
items to air dry or hang in a well ventilated area.   Spontaneous combustion or fire may result from
contaminated materizils being placed together before drying.

BIOLOGICAL: No applicable procedure, breath analysis for hydrocarbons has been suggested.
PERSONAL/AREA: Based on similarity to kerosene, both active and passive monitors employing
charcoal adsorption follow by gas chromatography.   An average molecular weight of 170 has been
suggested as the average value to convert the determined weight of hydrocarbons to ppm.  Direct reading
colorimetric tubes are available to evaluate short term exposure.

9.        PHYSICAL  AND CHEMICAL PROPERTIES

APPIIARANCE AND ODOR:   Colorless to straw or red oily liquid with characteristic kerosene-like
odor. VISCOSITY:   Spec.  dependent,  I.7-3.4cst@  104° F             pH: NA
BOILING RANGE @ 760 Irmi Hg:  302-644° F                   SOLUBILITY IN H20 (wt. 0/o): Insoluble
VAPOR DENSITY (AiF1): 4.5 (kerosene)                            FREEZING I]OINT:  -51° F
EVAPORATION RATE (BUAc=1): N/A                               VAPOR PRESSURE: 0.5 mmHg @ 20 °C
SPECIFIC GRAVITY (H20=1): 0.865                                    °/o VOLATILES BY VOL.: NA
BULK DENSITY AT 60° F: 6.8-7.2 lbs.\gal.                           API GRAVIY:   Specification dependent

10.      STABILITY AND REACTIVITY INFORMATION

CONDITIONS CONTRIBUTING T0 INSTABILITY: Under normal conditions, the material is stable.
Avoid sources of ignition such as flames, hot surfaces, sparks, and electrical equipment.
INCOMPATIBILITY: Avoid contact with strong oxidizers such as chlorine, concentrated oxygen, and
sodiuln hypochlorite or other hypochlorites.
HAZARDOUS DECOMPOSITION PRODUCTS: Thermal decomposition products may include carbon
monoxide and carbon dioxide, oxides of sulfur and nitrogen, and other toxic gasses.
HAZARDOUS POLYMERIZATI0N:   Material is not known to polymerize.

11.      TOXICOLOGICAL INFORMATION

1.    NIOSH recommends that whole diesel exhaust be regarded as a potential occupational carcinogen; follow
OSHA and MSHA rules where exhaust fumes may be generated.

2.    A life time skin painting study by the American Petroleum Institute has shown that similar naphtha
products with a boiling range of 350-700° F usually produce skin tumors and/or skin cancers in
laboratory mice.   Only a weak to moderate response occurred.   The effect to humcans has not been
determined.

3.    Positive results at 2.0 ml/kg and 6.0 ml/kg noted in mutagenesis studies via in-vivo bone manow
cytogenetics assay in rats.
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For more detailed  information, contact  MSDS Assistance  at  (210) 592-4593.

12.      ECOLOGICAL INFORMATION

For detailed information, contact MSDS Assistance at (210) 592-4593.

13.      DISPOSAL CONSIDHRATIONS

Shipment, storage, disposal, and cleanup actions of waste materials are regulated under local, state and
federal rules.   Contact the appropriate agencies if uncertain of applicability.   Waste product and
contaminated material having a flash point below  140C'F is considered a hazardous waste.   DOT Hazardous
Waste Number D00l  applies.   Consult 40 CFR 262 for EPA disposal requirements.

14.      TRANSPORT   INFORMATION

DOT PROPER SHIPPING NAME Combustible Liquid, n.o.s. Diesel fuel
DOT HAZARD CLASS* Combustible Liquid 3*

DOT PACKING GROUP (PG) Ill Ill
I.D.  NUMBER NA1993 NA1993
REQUIRED LABELING None Flalrmable Liquid

*  Since this prodLict has a flash point >100°F and no other hazard class applies, it may be reclassed as a

Combustible Liquid and NA1993  siibstituted for the product specific I.D. Number above.   Consult 49 CFR
173.120 for specific details.

15.      REGULATORY INFORMATION

TSCA (Toxic Substances Control Act) Inventory
Diesel Fuel is listed in the TSCA  inventory.

SARA (Superfund Amendments and Reauthorization Act) TITLE Ill
This product is report{ible under SARA Title Ill,  Sections 311  & 312 as a hazardous substance.

Components listed under 40 CFR 372.65 (SARA Section 313):
This product does not contain chemicals identified as toxic by EPA under 40 CFR Part 372 and is
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not subject to the  reporting  requirements of this section.

STATE REGULATIONS:
Cfllifomia PI.oposition 65:   This product does not contain chemicals known to the State of California to
cause cancer, birth defects, or other reproductive harm.

16.      OTHER  INFORMATION

Based on "Standard System for the Identification of the Fire Hazards of Materials, NFPA No. 704 M

TIlis Materifll Snfety Data Sheet was prepared by Ultramflr Diamond Shamrock Corporation in accordance with
29 CFR 1910.1200.   All  inforniation, recommendations and suggestions ap|)earing lierein concel.ming this product
are based upon tests nnd {Iata believed to be reliable, however, it is tlie user's responsibility to determine the
safety, toxicity and suitnbility for his own use of the product described herein.  Since the actual i]se by others is
beyond our control, no guarantee expl.essed or implied is made by Ultramar Diamond Shamrock as to the effects
of such use, the results to be obtained or the safety and toxicity or the product nor does Ultramar Diamond
Shnmrock assume any liflbi]ity ari`sing out of use by others of the product referred to herein.  Nor is the
inforlllfltion hel.ein to be construed as absolutely coniplete since additional iliformation may be necessaly or
Desirable when particular or exceptioml conditions or circumstances exist or because of ap|)Iicflble laws or
government I.egulations.
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Definitions of Material Safety Data Sheet Terminology

ACGIH -American Conference of Govemmental Industrial Hygienists, (private association)
DOT - United States Department of Transportation
EPA - United States Environmental Protection Agency
IARC - Intemational Agency for Research on Cancer, torivate association)
NFPA -National Fire Protection Association, (private association)
MSHA -Mine Sa.fety and Health Administration, U.S. Department of Labor
NIOSH -National Institute of Occupational Safety and Health, U.S. Department of Health and
Human Services
NTP -National Toxicology Program, (private association)
OSHA -Occupational Safety and Health Administration, U.S. Department of Labor

Acute Hflznrd -An adverse health effect which occurs rapidly as a result of short term exposure.
CAS # -American Cliemical Society's Chemical Abstract service registry number which identifles the
product and/or ingredients.
Ceiling -The concentration that should not be exceeded during any part of the working exposure
Chroliic I-Iazal.d - An adverse health effect which generally occurs as a result of long term exposure or
short term exposure with delayed health effects and is of long duration
Fire Hazard - A material that poses a physical hazard by being flammable, combustible, phyrophoric or an
oxidizer as defined by 29 CFR  1910.1200
Hazard Class - DOT hazard classification
Hazardous Ingredients -Names of ingredients which have been identified as health hazards
IDLH-Immediately Dangerous to Life and Health, the airborne concentration below which a person can
escape without respiratory protection and exposure up to 30 minutes, and not suffer debilitating or
irreversible health effects.    Established by NIOSH.
mg/m3 -Milligrams of contaminant per cubic meter of air, a mass to volume ratio
N/A -Not available or no relevant information found                                          NA -Not applicable
PEL -OSHA permissible exposure limit; an action level of one half this value may be applicable
ppm -Part per million (one volume of vapor or gas in one million volumes of air)
Pressure Hnzflrd -A material that poses a physical hazard due to the potential of a sudden release of
pressure such as explosive or a compressed gas as defined by 29 CFR  1910.1200
Reactive Hazflrd -A material that poses a physical hazard due to tlie potential to become unstable reactive,
water reactive or that is an organic peroxide as defined by 29 CFR  1910.1200.
STEL -The ACGIH Short-Term Exposiire Linit, a 15-minute Time-Weighted Average exposure which
should not be exceeded at any time during a workday, even if the 8-hour TWA is less than the TLV.
TLV -ACGIH Threshold Limit Value, represented herein as an 8-hour TWA concentration.
8-hour TWA -The time weighted average concentration for a normal 8-hour workday and a 40-hour
workweek, to which nearly all work.ers may be repeatedly exposed, day after day, without adverse effect.
Ib£ -DO NOT ADD WATER -water reactive materials may produce toxic gas, extreme heat, or
chemical reaction on contact witli water.
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MATERIAL  SAFETY  DATA  SHEET

ARCHER PETROLEUM
10101  J  ST,  OMAHA,  NE  68127

EMERGENCY TELEPHONE  NUMBER:   1-(800)-798-6457

I.  PRODUCT  IDENTIFICATION

Mccollistercode:       3180A
Product Name:             Dexron Ill/Mercon                 S8  8371330
Chemical Name:           Lubricating oil
Chemical  Family:        Petroleum Hydrocarbon
Trade Names:              ARCHER PETROLEUM

11.  TYPICAL  CHEMICAL AND  PHYSICAL  PROPERTIES

Vapor pressure(MM  HG):        Nil
Solubi]ity (ln  water):                          Nil

Vapor Density (Ajr= I ) Nil
Meltlng Point: NA

Specific Gravity (H20=l):          .86 -.94
Boiling polnt °F(°C):                    Greater than 680°F (360°C)
Evaporation  Rate:                            Slower than n-Butyl  Acetate
Appearance and odor                 Amber Liquid, Slight Hydrocarbon odor

Ill.  HAZARDOUS  COMPONENTS

COMPONENT                                    GAS                 Wt -%          ACGIII TLV        OSHA PEL        SIE±
Highly Reflned petroleum oil        64742-65-0             80-95              5 mg/M3                 5 mg/M3              I o mg/M3

IV.  FIRE  AND  EXPLOSION  HAZARD  DATA

Flammability class:          NFPA  704L=1                NFPA 30=III-B Combustible
F|ashpoint°F(°C)         370°F(|88°C)-455°F(235°C)       (COG)       LEL:       n/av

EXTINGUISHING MEDIA:
According to the NFPA  guide, use water fog.  Foam.  Dry chemical  or C02 .  Do not use a direct stream of water.

Product will  float and can be reignited on  the surface of water.  Use water to cool  containers

SPECIAL FIRE FIGHTING PROCEDURES AND PRECAUTIONS:
Matenal will not burn unless preheated.  Do not enter confined fire-space without proper protective equlpment
including a positive-pressure NIOSH approved self{ontained breathing apparatus.  Use water to keep fire exposed containers cool

V.  REACTIVITY  DATA

Stability (themal,  light,  etc.):                      Stable
Hazardous polymerization:                         wil]  not occur
lncompatability (materials to avoid):       strong oxidizers
Conditions to avoid:                                         extreme heat
Hazardous decomposition products:       carbon monoxide

File Name:  MSDS04330A
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VI.  HEALTH  HAZARD  DATA

EYE CONTACT:
Lubrlcating oils  are  generally considered  no more  than  minimally  Irritating to the eyes.

SKIN  CONTACT:
Brief contact is not imtating.  Lubricating oils aT.e generally considered no more than mildly  irritating to the skln.
Because of its defatting pTopert]es, prolonged and repeated contact may aggravate an exlsting or result in various
skin disorders (dermatitis,  folltculitis,  etc.)

INHALATION:
Inhalation of vapor or oil mist (generated  at high  temperatures) may result in  mild irrltation  of the upper resplratory
tract, including  irritation of the nose and throat, headache, nausea and drowsiness.

INGESTION:
No adverse effects expected.  If more than several mouthfuls are swallowed, abdominal discomfort,  nausea and
diarrhea may occur.

VII.  EMERGENCY AND  FIRST AID  PROCEDURES

EYE CONTACT:
Flush with water for  15  minutes  while holding  eyelids  opeTi.  If imtation  occurs, seek  medical  attention.

SKIN CONTACT:
Remove contaminated clothing and wipe off excess.  Wash with plenty of soap and water or a waterless hand
cleaner followed by soap and water.  If irritation  occurs, seek medical  attentlon.

INHALATION:
Remove victim to fresh air.  If breathing is difficult, provide respiratory support, and seek medical  attent]on.

rNGESTloN:
Do not induce vomiting.  Drink water.  If uncomfortable, seek medlcal  attention.

VIII.  ENVIRONMENTAL  PROTECTION  and  ACCIDENTAL  RELEASE

SPILL OR LEAK PROCEDURE:
Stop source of leak if possible.  Dike and contain spill.  Remove with vacuum trucks or pump to storage salvage
vessels.  Soak up residue with absorbent such as clay, sand, etc.  Dispose of in accordance with  current applicable
laws and regulations.

IX.  EMPLOYEE  PROTECTION

EYE / FACE PROTECTION:
Chemical -type goggles or face shield is recommended to prevent eye contact.

RESPIRATORY PROTECTION:
No special  requirements under ordinary conditions of use and w]th  adequate ventilation   lf concentration exceeds
occupational  exposure limits (section  Ill.) Use a NIOSH approved respirator.

PROTECTIVE CLOTHING:
Normal  Industrial eye protection. gloves, and other protect]ve clothing as required to minimize contact with  eyes
and  skin.

File Name:  MSDS04330A
Printed on:  May  I 9,  2005
Page 2 of 3

http://www.archeroil.com/product_data/MSDS/MSDS03180A.htm

Page 2  of 3

6/2:I /2007



Dexron Ill/Mercon -MSDS03180A

IX.  EMPLOYEE  PROTECTION  (Cont'd)

VENTILATION:
Adequate to meet component occupational  exposure limits.

EXPOSURE LIMIT FOR TOTAL PRODUCT:
None established for this product.

X.  TOXICOLOGICAL  INFORMATION

Median  Lethal  Dose     (LD50 LC50)     (Species)
Oral:                          believed to be >5  g/kg (rat); practically non-toxic
Inhalation:              N.D.
Dermal.                  believed to be >5 g/kg (rabbit); no appreciable effect

Irritation  Index, estimate of Irritation (Species)
Skln:                         believed  to  be <0.5 /  8.0 (rabbit);  no  appreciable  effect
Eyes:                         believed to be <  ]5  /  I  10 (rabbit);  no  appreciable effect
Sensitizatlon:         N.D.

Other:
Thls product and its components are not classified as carcinogens by the lntemational  Agency for Research

on Cancer (IARC) or OSHA.  Used gasoljne motor oils have been shown to cause skin cancer when  repeatedly
applied to mouse skin without any effort to remove the material  between applications.  There  is no ev]dence of a
causal relationship between skin cancer in  humans and exposure to  used motor oil.

XI.  DISPOSAL  CONSIDERATIONS

Waste Disposal  Methods:
This product has been evaluated for RCRA charactenstics and does not meet the cnter]a of a hazardous

waste if discarded  in  its purchased form.  Under RCRA, it is the responsibility of the user of the product to
detemine at the time of disposal, whether the product meets RCRA criteria for hazardous waste. This is because
product uses, transformations, mixtures, processes, etc.  may render the resulting materials hazardous.

Remarks:
Recycle all  used oils.  Recycling used oils may provide exemptions related to hazardous waste regulatlons.

XII.  TRANSPORTATION  INFORMATION

D.O.T.  Classification:                              Not Hazardous by D.O.T.  Regulations
D.O.T.  Propershipping Name:          NotApplicable

This product is considered an oil  under 49CFR (DOT) Part  130.  Jf shipped by rail  or highway in  a tank
with a capacity of 3,500 gallons or more,  it is subject to the requirements of Part  130.

XIII.  OTHER  INFORMATION

The information contained herein  is based upon data available to us and  is believed to t}e accurate.
However, we make no warranty, express or implied,  regarding the accuracy of these data or the results to be
obtained from the use thereof.  We assume no responsibility for injury from the  use of the product described  hereln.

Inquiries  regarding  MSDS  should  be directed  to:
Mccoll].ster &  Co.
Manager, Product Information and Safety
P.O.  Box  587
Council  Bluffs,  IA  51502  -0587

File Name:  MSDS04330A
Printed on:  May  19,  2005
Page 3  of. 3

http://www.archeroil.com/product  data/MSDS/MSDS03180A.htm

Page 3  of 3

6/2:J /2:Ocn



E=
DEERE  a  COMPANY
John Decre Road,  Moline, lL 61266
1 -8cO-822-8262

Material Safety Data Sheet

JOIN  DEERE  PRODUCT  NARE:    Hy-alrcl  Tr-..ion  ul  Hydr.uric  Oil

DATA   SHEET   NO:    8503-40,loo
IATEST   REVISION   DATE:    15   Feb.    1989
DEERE   CODE:       Y3,    Y38,    XN,    Y4
JDM   PART   NO:    TY6237,    TY6238,TY6278,

T¥6354,   AR69444,   m69445,
TY22028,    TY22062,    TY22077,
TY22078,    TY22079,    TY22080,
TY22092

--------------------------  8&c#Ia»  I  -  moDucT  IDRElrlc:Arloev  -------------------------

CHEMICAL  MARE  AND  SYNONYMS:      I.ubricating  oil;   Hydraulic  Fluid;   J20C
CHENICAli   FAMIIiY:      Hydrocarbon                                               FOBMtJIA:      Coxplex

--------------- ~ ----------  s=c.Ioet  11  -  mz]`Rz}ous  INcaDI"3  -------------------------

INGREDIENT
Solvent  refined,
hydrotreated,   heavy
paraffinic  distillate

Solvent  refined,
hydrotreated,  middle
distillate

Severely  hydrotreated
light  naphthenic  distillate

Polymeric  additive  in  oil
(poly-methacrylate)

Aclditive  containing  zinc
dialkyl  ditbiophosphate

PERCENT \*IV/EEL

50-60                        5  mg/m3+

0-25                       5  mg/m3+

0-25                     5  ng/m3.

10-15

5-6

None

None

V.P.                            GAS.#

64742547

64742467

64742536

None

Mixture
J'for  oil  mistB
-----------------------------. =cTlcnf Ill  -  pH¥.Ic^L nx=A .-----------------------------

:°:5¥:I:Sly:iuM¥:A.N.A.                                           fu8E#:¥  #£:?R=±}i.  O. 89
VAPOR  DENSITY:      N.A.                                                                          Sot.UBILITY   IN  WATER:      Insoluble
APPEARANCE/ODOR:     dark  amber/slight  odor                N.A.   -  not  available

----------------------  s=cTION  Iv  -  rlE`=  .  mroBION  mzAz`I>  n^=L  ----------------------

FLASH   polNT:      390°   F     c.o.c.                                                   FIArmABLE   LIMIT   -LEL:      N.A.
EXTINGUISHING  REDIA:     Water  fog,   foam,   diy  chemical,   carbon  dioxide,   or  halogenated
agents .
SPECIAI.  FIRE   FIGHTING  PROCEDURES:      Do  not  use  a  direct   .treaLm  of  water.      Product  Will
float  and  can  be  reignited  on  Surface  of  water.     Cool  fire  exposed  containers  with
water.     Use  NIOSH  approved  Self-contained  breathing  apparatus.
UNUSUAL   FIRE   a   EXPI,OSION   HAZARI)S:      None
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DEEFIE  &  COMPANY Material Safety Data Sheet

DATA   SHEET   NO:       8503-40,loo
Page   2

---------------------------  &=CTION V  -  EDEJLlf"  fl^ZJ\EO  D^=^  ----------------------------

EXPOSURE  IilMIT:      See   Section  11   -Hazardous   Ingredients
EFFECTS  OF  OVEREXPOSURE:      Exposure  to  vapors   or  mist8   of  this  product  iray  cause  rfuld
upper  respiratory  tract  irritation.     Prolonged  or  repeated  contact  may  cause  various
skin  disorders  such  as  dermatitil,   oil  acme,   or  folliculitis.     Eye  contact  is  minimally
irritating.     Effects  of  ingestion  are  expected  to  be  relatively  nan-toxic.  Exposure  to
product  may  aggravate  preexigting  skin  and  respiratory  conditions.
RERGENCY  a   FIRST  AID:     E][s±  -flush  with  water  15  minutes.     Skin  -relnove  contaminated
clothing;  wash  skin  with  soap  and  water;  if  rmterial  is  injec€=a-under  the  skin,  do  not
wait  for  symptoms  to  develop  -  get  medical  attention  promptly  to  prevent  serious

Inhalation  -  remove
difficult.     Inc}estion  -do  NOT  induce  vomiting.     In  all  cases  seek  medical  atteition.

------------------- ~ --------  8=cTlcIN vl  - n=]\cTrvlT]r nA=L -----------------------------
STABII-ITY :      Stable
INCOMPATIBII-ITY:     Avoid  open  flalirie,   and  oxidizing  materials
IIAZARDOUS   POI,YlflRIZATION:      Will   not   occur
DECOMPOSITION  PRODUCTS:      Dependent  on  combustion  conditions.     A  complex  mixture   of
airborne  solid,   liquid,   and  gas  will  evolve  when  this  material  undergoes  pyrolysis  or
Combustion.     Oxides  of  carbon,   ]ulfur,   phosphorou8,   and  other  unidentified  organic  com-
pounds  may  be   formed.

------------------------  8ECTIcn9 VII  -  spllL  oR IIAX mocDURE  ------------------------

STEPS   TO   BE   TAKEN   IN   CASE  MATERIAI,   IS   RELEASED   OR   SPII,I-ED:   Dike   and   contain.   Use   vacuum
or  an  absorbent  such  as  clay  or  sand  to  pick  up.     Flush  area  with  water  to  remove  trace
residue.     NOTE:     This  product  is  classified  a8  an  oil  under  the  Clean  Water  AC:t.
Spills,   entering  surface  waters  or  any  watercourse  or  fewer  leading  to  surface  waters,
must  be  reported  to  the  National  Response  Center  BOO-424-9802.
WASTE  DISPOSAL  RETHOD:   In  accord  with  federal,   state,   and  local  regulations

-------------------  SECTIchl VIII  -  moncTI`n  EQuln4BiT  nTz`orun,TloN  -------------------

VENTIIATION:     I.ocal  exhaust  to  keep  TI,V/PEI,  below  acceptable  levels
RESPIRATOR:      NIOSH   approved  as   needed                          EYE  WEAR:      Reconmended
GLOVES:      Recommended  to  minimize  skin  contact     OTHER:

---------------------------  s&cTlcpr  lx  -  &mclJ\L  m=cAmlcINs  ~ -------------------------

Minimize  skin  contact.     Wash  with  Soap  and  water  before  eating,   smoking,   or  using
toilet  facilities.     Launder  contaminated  clothing  before  reu]e.     Properly  dispose  of
Contaminated  articl®g  including  .ho®]  that  cannot  be  cleaned.     Store  in  a  cool,   dry
Place  With  adequate  ventilation.     Keep  away  from  open  fldLmes.     Keep  away  from  children.
-----------------------------  sECIIaN I  - t}A=L m=pj\RATlaer  ----------------------------

NARE:   T.   M.   Snyder,   CIH                                                          TITI,E:   Industrial  Hygieriist

SIGNATURE:                                                                                                mTE:      January  29,1998-__-------------------------------------_-___________---_---_-----------_-_------------
The  lnfomatlon  cof`taLned  h.[®1n  ls  bellowed  to  b.  .ccur|t..  ||ovevor,   no  ver]:atLty  1]  expr.|sed  or  lxpll.d  rag-rdlng  th.
accuracy  of  th®s.  data  or  th®  I.suits  to  b.  obtain.a  from  th.  u..  th.rcof .    V.ndor  .ssum.a  Ilo  I.spanslblllty  for  lDJury
to  V®nde.  or  third  parsons  proxlmat.ly c.us.a  by  th.  -|t.r|||  |f  `r..son.b|.  a.I.ty  proc.d`ir.a  .r®  not  ldh.rod  to  a3
sclpul.t.a  ln  th.  a.tl  sh.ot.    I`irth.rror.,  v.ncl..  .I.`il...  th.  rlgk  ln us.  of  th. I-.t.rl.I.

victim  to  fresh  air  and  provide  oxygen  if  breathing  is
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-±G!3
CITGO Petroleum Corpo"tion

P. 0. Box 3758
Tulsa, Oklahoma  74102

Material Safety Data Sheet
Tndc Name:            CITGO No. 2 Fuel Oils, AII Gmdes

GAS No.:                   68476-30-2

Synonyms:                Fuel oil, No. 2

CITG0 lndexNo.:  5388

(Per
Health Preeautious:

Safety Pr"utiong:

HMIS Rating I :

Date:  September 26,1997

Commoditycode:       AG2F0

Tcolinical contflct                 (918) 495.5933
Medical Emengency:             (918) 4954700
CREMTREC Emengency:   {800) 424-9300

E£AERIAL [IAZARI} EVALU4:][qu
OSHAHazardCommuliicationStandurd[29CFR1910.1200])

DANGER!Ha[Thfulorfatalifswallowed;canentcrthcJungsandcausc
damage.  Contains Petroleum Distillates.  IfavBllowed, do not ii`ducc vomiting.
Call a physician immediately.  Keep oi]t of reach of children.

Cchbustible Liquid.  Keep away from hcaL flanc and other potential igliition
sources.

Health: i.                        Flanmability:  2

I.0 GENERIc cormoslnoN ; cOMpONENTs
Rcactivjty:  Q

ComponentsPctndtumDistill8tes(Acomplexmixmreof. hydrocarbons.havingavisco8ityrangeof32.6SUSto37.9SUSat37.7oc{|oooF).) CAS No, % I  Fla"rd D&t&
68476-30-2 loo Oml LI)so (Jut):                  9.0 mvkg

Dermal LD(iutt}it):         >5gm/kg
DenTial 8cnsitization:      Nonscrmitizing
Skin (rabbit):                      (rritant
Eye (rabbit):                       Mild irritant
Teratogenesis (rat):          Negative

2,0  PRTSICAI DATA

i"SICALHAZARDCI,ASSIFICATIOu(Per29CFR1910.1200)Combust'blleCainIed a-a- Y¢s Flrmmflbl¢ No ftyrophoric NO
No Organic PcroxidcOxidizcrP    Sse         5Explosivc No Fhactivity No
No No Stable Yes

....,) 'Hed Rndng:    ]cBstJ);    sldy[-i;    mod¢de-2;    high-3:    ¢xtrtmc4.
n\-I-^ __  -        1  ., _     I _ ..'_  _ ,..- e .--,, a,,I I+,4,+.-|.
CITGOrsigredthcsev]lues-basedppapevuluationcnductedpursuanlt,o¥quguid¢IiT!F

i)I_±Sfat¥_qu_th¢"c±falinlyprescatthronic.haltharfech:...-::...:...:„-.............,
ND-NoclTcONO..2.Fucloii§,AHGraads(hG2FO:.s¢b-ate:.2~6:T9;7.,.dri.:'.5388)Date

Use of en asterft
..'.i:    .,,.               I             .

-.|;''Pngcl.6f7

P . a I /87
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2.0  PHYSICAL DATA (continued)
Boililig Point  760  mm  Hg,  OC (°F):
Specific Gravity (0 °F) (H20 =  I ):
Vapor Delisity (Air =  1 ):
% Vo]atiles by VoJulI]e;
Melting Point, oC (oF):

¥3FP[.I:es`9u.t.a_immi|g(25ac)..Solubility in Water:
Ev&poratjon REte:(n-butyl acetate =  I ):

pl] of undiluted Product:
Appearance and Odor:

Dyed:
Undyed:

160 -J60 (J20 -680)
0.84
>1

ND
-29 (-20)
2-26
Negligible
<1

NA

Red liquid, pefroleum odor.
Waterwhitetoysllowtintedliquid,pctroleunodor.

3.o  FinE ANI} ExPLosloN DATA
Flash Point CK=, ac (°F):
Flngh Point CC, °C (aF);

f:tpoAgin±t:?nngT:emperafure,oc,oF,:
Flrmmabl¢LiJnitsC%byvolumcinair):
Exlingu ishing Media:
Special Fire Fighting Prcoedure:

Unilsual Fire or Explo;ion Hinrd:

4.0  REACTIVITY DATA
Stability:
Conditions Contributing to Instability:
Incompfltibiljty:
Hindous Decomposition Products:
(thcma[, unless otherwise peified)
Hazndou3 Polymcrizaton:

ND
52 -85 (125 -  185)
254 - 285 (489 - 545)

:caw[eth[: &      £]pTc:a#dy*          Rcactivityng
C02, dry ch¢ITiical, foam, rmter fog
Wcarself-contalnedbi`eathingappamtuswhenina
confined area.  St"ctuml firefighter's protective
cquipmentwillonlyprovidelimitedprole.ca.on.
Firesinvo]vingthopruluctsrepresentedbythjs.MSDS
may relcasc ifTitatjng fumes.

Stchle.
Heat. flame.
Oxidj2ing agents.
Carbondioxfdc(C02),smoke,fullies,hydrowhns,
carbanmolloxide(CO)aJidoxidesofnitrogen.
Hazardous polymen.zfltion is not expected to occur.

5.0  SPILL, LEAK AND DISPOSAL PROCEDURES
Procedure if Mut¢rial is Spilled:
•      Remove sources of heat or ignition; provide ventilation; ¢onthin leak.
•      Small spills:   Absorb released material with Won-combustible absorbent.   Place into containers fcir

later disposal.  (See Waste Disposal section below.)

aeJ=J±d:'j#+:;Ohmaned#:I-t?ian evaluation

crrapvry9

high-3; . c~c4.
condriced'r:_'c  `'    -I   I     .-.-. : ---...--..-.... :i®

!33fu.€I'Oi-li.AHcin{g§..(.49Z50,Sj-di

pdr;irant to NFii^ guidelines.
Ddy

:fr',2.`€,.Lap7`..qu.:538¥i.
VE-h!.g`t.EsgE!fty.Cd.

.,  . ` .-.. f!ge z:Qf`7

P . ©2/87
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5.0  SPHJL, LEAK AND DISPOSAL PROCEI]URES (continued)
•      I,argo spills:   Evacuate 4rca in the ¢v¢nt of significant spills.  Adcquatcly velitilate area and

d¢term inc potential ¢xpesiire conditions.  -Exposure potential may rapuire the il§e
rc§pjmtory plT>tection.  Use protective clothing.  Contain spill in tempolny dikes to
avoidproductmigrationandtoassistinrccovery.Donotallowmatcri&ltocscape
into sewers, ground water, drainage ditches or surface waters.

Control ignition sources around spin area.  Use af a fire fighting foam blanket on spilled material
will reduce vapor re]easc and fire potential.
Administer first aid, as needed.
OSHA regulations may require establishing a regulated area with site control.
Report Spills as required to approprialc federal, state and local authorities.

W&!te Disposal:
•     1t is the responsibility ofthc user to determine if the material is a hazndous waste at the time of

disposal.
•     TTansporfution, beatmenL deragc and dispowl of waste ri`aterial must be conducted iq accordance

withRCRAregulations(sce40CFR260through40CFR271).
•     State and/or local regu]atious may b¢ more restr].ctive.
•     Contact the RCRA/Superfund Hotlin¢ at (800) 424-9346 or your regional us EPA office for

guidance ¢oncerliing case speciflc disposfll issues.

I.rote¢tiveMeasumaDuringReplir.ndMainte"nceofContaminatedEqutpmcnt:
•     Refer to section 7.0 -Special protce[ion lnfomation.
•    Keep unnecessary persons from hazed a",

:3:i:,:vdesp::e=q:j±moefnjLm:eniv¥o¥a'::qisms°u:;=ath:a+#ee:ndprotcctivec|othingifdimat
contact is anticipated.
ProvidcvcntiJationtomaintrinexposiiliEpotentialbelowapplicablecxpsurelevels.
Eliminate heat and ignition soLlrces.
Remove contzxpinated clothing,
Wash exposed skin thorouglily with soap and water.

6.0  IHALTH IIAZARD DATA
Health Hmrd Classification Per 29 CFR 1910.1200):

Highly Toxic No sehsitjzcr No
Toxlc No Repreducti ve Effects No
cOITOslveI. No Mutagen No
fTltant Yes Target Organ (skin) Yes

Carcinogen:
.     '.                  `,     ',

CAB No, Cone.(./,) rum IARC OSHA O'hcr
LNo 2 Fuel 011 68476-30-2 loo No Group 3 No ND
Toricity summary:                    If sunllowed, this material can enter the lungs and cause severe da"gc.

This materiELl can cause skin irritation.

NENo hatzi . .NA?Nct
c[TtoN6:-2FuciChls,AiiGrides.{AG2FO.scpt'cmbei26,ifo7,CIN:53§8)

^pplic&blc .  NEJNot EstablishedI    ''.            Pise-3af7

P . 83/@7
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6.0  HEALTH HAZARD I}ATA (continued)
M8jorRoute(a) orEhtry:           Inhalation ofmists orvapors.  Skin contact.

Acute Exposure Symptoms:
Inhalatiofl:

Dermal:
Eye:

_   Ingestion:

Injection:
__   __--_  _._  -.`r.`r`.  -I+`-olti  I.al.  `mLJac  I(ILLtlLI(J[]

inflan"tl.on,5w¢lling,fever.and§ystemiceffe¢ts,includingpulmonnyedemq
pneumoniarmdmildc¢ntralnervousaystemdcpression.Inj.ectionofpre§snrized
hydracarbonscanseyere,pemant:nttissuedanage.

ChronicExpsureSympto":
TTlcprnductsrcpres¢riteddythisMSI)Scontrinamixfureofpctroleumhydrocarbonscommonly
referredtbasttmiddledistillates.nLehoratorydatahaveassociated§omemiddledistillateswith
skjnqucerwhenth¢materialisappliedicpeatedlyov¢rthelifetimeoftheteslanim.a!.
Middledistillatessimilartotheproductsrepresentedby.thisMSDShavebeenassocjatedwith
liverandkjdneydanageinsubehronic(90day)inhalation§tudiesof.malerats,Therelevanceof
these findings to human health is unclenL

Prolongedorfreque"contactcancausethe§kintodryorcrack.Al.so,Iongtemdcrmal
expsurecancauseaninllrmmationofthe8kinmaLrkedbyredness.painoritchitlg(dematitis).

Other Special Erfetts:
Nol]e.

MediulCondltlomAggnvatedbyExposnl.a:
Individralswithchronictapiratorydisordeas.IiverdysfunctjonorkidneydiseaecanhavetJiese
conditionsaggrava}edbyelevatedcxposurctovapors,mistsoraeroso]softhism&terial.

FirstAidandEmerEencyProcedumarorAcuteEffccts:
IIIhahtlon:        Move victi.in to fresh a;r"vich'm i§ not dreathing, immediately begin cardiopulmonary

resllscitotion (CPR),  If breathing is diff|culL  loo percent hunidifi¢d oxygen should be

Derm{.I:           ;dc:ion;:t::endfab:i::t::`£ci:i;:::V#uasalj esx:ksemd¢sdj:na`wa;:en£:: i:dmwedi::::'yLunder
clothingbeforeuse.Seekmedicalatt¢ntioniftissucappcarsdamagedorifirritation
persists'

Eyes:                    Flush eyes with cool water while occasionally lifting and lowering eycHds.  Remove

contactlensesifwom.Seekmedicalattention.ifexcessivetearing,im.tatianorpain
persists.

•-.  `.  .i.\.fl:\

(nhalationofmistsorvaporsaboveappl;cableworkplaceexposurelevelscancause
transie"cuphori4respintorytm¢tirritation.gastrointesti"IiTTitation,headache,
dizziness,orcentrallicrvc)ussyst¢mdepf¢ssion.StudieswithlaboratoryanilTialssuggest
thatbronchcaonstTictionandrespiratoryimpairmcntareassociatedwithinhalationof
high concentrations of fuel oil mists.
rniis material can cailse skin jlTitation.

T71jsmateria[cancausefrosienteyeiTTitationincludingstingin&tearingandsw®lling.

SymptomsoffueloHingc§tioncanincludebumingOfmouthandupp¢rgastrointesti"l
tTacL§tomachcramps,coughing,drousines3,restles5ncss,irrinbility,vomiting,diarrhea
andunconsoiousness.Innddition.breathingdifficultymaydevelop.Coughing.
pncumoniaandprinfulbrcathing¢ansuggestththeproducthaentciedthelungs.
Ingestionoflangeconcentrationsofpnductcancauseconvulsions,comaunddeath.
Inje¢tionunde[th¢skin,£nmuscleorintothebloodstunliencatiscirritation,
inflaTr`nlah..in   I.`i,-ll:__   ._...  _          .

;ii;-:iiG-i;is{i,a2F9:..#F;..2:6.##,7,.i.giv.;-3i§.9,:.,-:.:.::.,,`rr:#,ichof7..-...;`CITcON6..2;hi€l.0

P . 84/©7
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6.0  HEALTH IIAZARD DATA (continued)
Ingestion:          Do not induce vomiting.  Ifapontmcous vomiting is about to aeu"lacc victim.s head

below knees.  Never give anything by mouth to a person who is not fully conscious.
Seek medical attention  immediELtely.

Injection           Injection underthc Skin, in muscle or into the blond strewn is a medical emergency.
Seek m¢dica] attention immediately.

Notes to Physicinli:
Inhahtjon!        If cough or difficulty in breathing develops, evaluate foHespintory uncl irritation.

I_   --            I    ,J, _  _   _ __T___-_-,   __-`  ``-`_``-`.,
bltlnchitis. or pnoulnonitis.  Adm-inister loo percent humirlified siipplenental o]rygcn
wlthassistedventilationasrequired.Ineympromaticprtj¢nts(¢ougliing,choking,
tachypnea, etc.). monitor blood gases to assure ndcquate ventilation.  If vital signs
becomeabnorlmlorsymptomsdevclop,obtainachestx-ray.
The viscosity at of this maten.al is approxilmtely 32 SUS at looa F.  Accordingly, upon
ingestioii, there is a high risk of pulil]onny aspirfu.on.  Aspiration can rE§ult in chemical
pricumonitis or lipoid plieumoniEL  R¢moval by carefiil gastric lavage with tight fitting,
cuffed endotrachcal tut]e may be cousidel¢d.
Pulmonaryede"cenbemrmagedwithPEEPundsupplcmentaloxygen.Antibioticsare
indicated only if bacterial superinfcotion of the lungs ac¢uls.  Steroids have not been
shown to be of benefit for hydronrbon pneunonitis.

Ingestion!

7.0  SPECIAL PRO-TECHON INFORRATI0N
Vel]tilation ftyuircments:

UceinviJ6[lventjl8tedarea.InconfinedapaccsorwhcnhoLm`cehanica[venti]atioRmnybe
requiredtolmintiinairbomeconccntmtiousbclowapplicnd]eworkplaceexpesurelevelsas
cvalunted dy designated and properly trajncd individuals.

Applicable Work|)hcc Expooure Levels:

Chemical ^CGIH 11111111111111_ACGIH TLV ACGIH OSHA Osm PEL OsmComponentPetrolcunDistillates TLV rv^ STEIJ TI.V PEL rv^ STEIJ PEL
PE)in Cc!Iing (C) Skill Ppm Ceiling (C) SkinIIotatiou?
(mg"1)RE pl,in (ngm]) bototion? (mg") pl,in (mg".)

NE NE NE NE irE
specirlc petsonfl] pro teetive EquiPment:

PeTsomlprotectiveequjpmentchouldbeselededbasedi]pontheconditionsutiderwhichthis
matehalisused.AhalasstrmentoftheworkareaftirPPErnguirem¢ntschouldbecondu¢ted
tryaqunlifiedprofessionalpursttalittoOSHAre8ulations.

Respiratory:     Only NIOSH or MSHA appltived cquipmcnt should be used.  Use of an organic vapr and
dust/mistfilterduelcattridgcrespimtoristequiTedwhenvaporandmistcanoenfrotions
exc¢ed the app[icab]c workplace cxposurs lcvcls.  Respimtory pro{¢ction chould be
selectedonthebasisofthemaximumexp¢ctedaircoriccntration.

Eyes:
Dermal:

Clothingor
Equll,qept:-..
NA-Not

I;

Use snfty goggles or chemical splash goggles if splashing is anticipated.
US¢glovcsconstructedofimperviousm&terialssuchasheavynitrilerubbcriffrequent
or prolonged contact is cxpeeted.
Wear bedycovedn8 work clothes to ivoid prolonged or rcpcated cxposurc`  Rcmovc
ann.tan.i.need. cl.othing and lanndcr..before rouse ......

clicoN6.-2Fucl-Oils,AIIGnd'&tAtiF6,.± 1597, tIN: 5388)
NE.Not Eistablished
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8.0  TRANSPORTATION AND SPECIAL PRECAUHONS
Stomge:              Do not useorstore this product neafheaL flame oroth¢rpatential ignition souraes,  Do

not store with oxidiaers.  Do riot store this product jn unlabeled containers.   Keep
contajncr closed.

Dangen             FhmmbleorcombustlbleLiquid.  Vapors are heavierthan airand "ymvel to an
ignition soiilce and flash back.   Use only in a wcll ventilated arcs.  Never siphon by
mouth.  Empty containers may contain product residues which can ignjt¢ with explosive
force.  Consult appropriate fedendt state and local authorities before reusing,
reconditioning, re¢himing, recyclilig or disposiiig af empty conteincrs and/or waste
residues a.f this product.

DOT Inrormfltlon:

Proper Shipping Name:
rhad Class:
Hazard Identification No. :
Placard:

Fuel Oil, No2
3
uN  1202
Flammabl¢ liquid

9.0  ENvmoNMENTAL DATA

iiEiinHFTH H. Rl rdEDilllftHrdE Em Hm wn  .ELM tlrm
ThisPrnductisnotknowncontainrmycoiTiponcntsinconccntrationsahovedcm/#I.mirlevelsthatare
listedastoxicchelTiicalsin40CFRPart372pursl]anttother¢quirementsofsection]HofsARA.

S!£±i9±±114ET±rd_g_q[±
Tllisproductmaym¢¢toneormoreofthechtcriaforthehazardcatcgoriesdefinedin40CFRPatt370
as established by Sections 311  and 312 of SARA as jndieated below:

'#,EHdf-*(-e5ihf f:i]E=:#Ecaun:i..:       yf=               sELu.dado:inveRE=dFtpressureHwh..     NRE#

Fire HaJrard: ife

gag:======:=;::=::=ntsinconcenmtionsgrcrthanonepementthatarelistedasExtreTT]elyH&zardousSubstancesid40CFRParf355purstranttotherequirementsofsect]-on
302(a) of SARA.

fro_wEteALdic_wLAli
UndertheCWA,dischargcsofcrudeo"andpetroleumpToductstosurfacewat¢rwithoutproperFedernl
andStatep¢rmitsfnustbereportedimmediatelytothcNat].o"IResponseCenterBt(800)424-8802,

_g{±uL±±q¥ifeng±±¥EE=EiiE=£:¥=n±±±!=±E§±C9!!££9bGIRE±!±OEELiabiljty4erc:!E±Equ.seefigRE
ASd¢fineddyCERCIA,thetem]tthardous§ubstance''dcesnotil]cludepetroleun,in¢ludingcnldco"
oranyfmctionthBreofwhichisTiototheTwisespccifica]lylistedordesignatedasahazndoussubstance.

•„`i`vi.nt;riiHuit5-                        „ ` .-..-.. i,    ND-NaDan
CITcoNo:.2Fu.cl.Oil±AIIGr#(.A9?F9...*fty,*.?€l.1.'

•-.-... NE.Not Established
.1997.GIN:...:38;?}...`.„.............:.:P€g`e,,6-?f7.;i
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9.0  ENVIRONMENTAL DATA (Continued)

€::::a::I::==:::::====:::a::=::::;¥:::=:::=:=::=:::::::::::gofcalifomiato
cause cancer, birth defeats or other reproductive harm, and arc Sut]j¢ct to the rec|uirements of California
Proposition 65 (CA Health & Safety Code Section 25249.5);

£gEpgE£E±i                                                                         EflEL
Diesel Engine Exhaust                                                                   Caricer

HgrE_JeziE±±±LWorkeraqdcoTLELul]_i_tiRight-to-Knovyrty
Fuel Oil (68476-30-2)

_    Toxic subrfu.uces control Act__C±S±±±
Reported ln TSCA Inv¢otory a5: Product components
No. 2 Fuel Oils X

10.0  LAIELING

EL4REEr+
HARITUI, If Six/ALlfowED - CAN ENTER LtJNGS jEND
cAusE I]AmGE
cONTAINs PETROLEUM D lsTmlATEs
cOMBusTIBIIE 14QUD
cAtJSEs slclN rmlTATION
MAT cAusE. cANcm BASED oN ANIMAL DATA
TARGET ORGAN®:  Skin

EEAbTDLnva
Keep away from heat, 8parks and lhmes.  Keep container closed.
Avoid breathing vapor or mists.
Avoid direct dErnal coqtaet.

ERST 4E
Irowal[owed, do liot induce vomlti[ig.
Call a phygician lmmedintdy.
18 cage or contact, r€novc coDtanilpated clothing immediately and
`VAsh thoroughly with Soap and water.

DATA PROVIDED IN THIS MATERIALL SAFETYALL STATEMENTS.
_    _   _ _ _ _  _ __ _   -          __   _ -   ____`_  ,.|+JL , ||,,-_i.=_ --LJ|--I1,  ,DATAsHEETAREBELIEVEDTOBEAccuRATEANDRELIABLE,BurAREpRESENTED

WITHOUTGUARANTEE,REPRESENTATloN,wARRANTv,ORRESpoNsrBILITYOF
ANY KIND, EXPRESSED 0R IITLIED.  ANT ANT) ALL REPREENIATI0NS iqu/OR
WARRANT[ES0FMERCHANIABELlrvoRFITNEssFORApARTICuLARpURPOSE
ARE SPECIFlcALL¥ DrscLAIMED,  usErs sHoum MAKE TIIEIR o`rmJ
INVESTIGATloNs ro DEmeRunlE TEE surTABHZTy oF THE INFORivIATloN oR
I]RODuers FOR IIIEm pARTlcuLAR puRI]OsE. NOTHING coNTAmED RERE IN Is
INTENDED As pERMlssloN. INDucEMENT OR nEcorminNDATION TO VIolATh Avy
LAWSoRTopRAoncEANyINVENTloNcovEREI]ByEHSTINGPATEN`rs,I---I--``-       +-__  _

rmoERATION, AND

copl"GHS oR INVENnoNs.
NA-Not Applicable ND-No Data
Cllco No. 2 Fuel Oils, All Grades (AG2Fo. S¢ptcmber 26. 1997. GIN: 5388)

P . e) 7 ,/ 8 7
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]'ffig  RE  WB-aB I-mpany
Material Safety Data Sheet

1  -Chemical Product and Com Identification
Manufacturer:  WD40 Company

Address:             1061  Cudahy place (92110)
P.O. Box 80607
Sam  Diego, California,  USA
92138 -0607

Telephone:        1 -800448-9340
Emergency only:   1-888-324-7596 (PROZAR)
Information :             1 -888-324-7596

Chemical Name: Organic Mixture

Trade Name: WD40 Aerosol

Product Use: Cleaner, Lubricant, Penetrant

MSDS Date Of Preparation: 5/16/07

2 -Hazards Identification
Emergency Overview:
DANGER!   Harmful or fatal  if swallowed.  Flammable aerosol.  Contents  under pressure. Avoid eye
contact.  Use with adequate ventilation.  Keep away from heat,  sparks and all other sources of
ignition.

Symptoms of Overexposure:
Inhalation:  High  concentrations may cause  nasal and  respiratory irritation and central  nervous
system effects such as headache,  dizziness and  nausea.  Intentional abuse may be harmful or
fatal.
Skin Contact:  Prolonged and/or repeated contact may produce mild  irritation and defatting with
possible dermatitis.
Eye Contact:  Contact may be mildly irritating to eyes.  May cause redness and tearing.
Ingestion:  This  product has low oral toxicity.  Swallowing  may cause gastrointestinal irritation,
nausea, vomiting  and diarrhea.  The liquid  contents are an aspiration  hazard.  If swallowed,  can
enter the lungs and may cause chemical pneumonitis.
Chronic Effects: None expected.
Medical Conditions Aggravated  by Exposure:  Preexisting eye,  skin and  respiratory conditions
may be aggravated by exposure.

Suspected Cancer Agent:
Yes         No X

3 -Composition/Information on Ingredients
Ingredient CAS# Weight Percent

Aliphatic Hydrocarbon 64742-47-8 45-50
64742-48-9
64742~88-7

Petroleum  Base Oil 64742-65-0 15-25
LVP Aliphatic Hydrocarbon 64742-47-8 12-18
Carbon  Dioxide 124-38-9 2-3
Non-Hazardous  Ingredients Mixture <10

4 -First Aid Measures
Ingestion  (Swallowed): Aspiration  Hazard.  DO  NOT induce vomiting.   Call  physician,  poison
control center or the WD-40 Safety Hotline at  1 -888-324-7596  immediately.
Eye Contact:  Flush thoroughly with water.  Get medical attention  if irritation  persists.
Skin Contact: Wash with soap and water.  If irritation develops and persists, get medical
attention.
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Inhalation  (Breathing):  lf irritation  is experienced,  move to fresh air.  Get medical attention  if
irritation or other symptoms develop and  persist.

5 -Fire Fighting Measures
Extinguishing  Media:  Use water fog,  dry chemical, carbon dioxide or foam.  Do not use water jet
or flooding  amounts of water.  Burning  product will float on the surface and spread fire.
Special Fire Fighting  Procedures:  Fire fighters should always wear positive pressure self-
contained  breathing  apparatus and full  protective clothing.  Cool fire-exposed  containers with
water.  Use shielding to protect against bursting containers.
Unusual  Fire and  Explosion  Hazards:  Contents under pressure. Aerosol containers may burst
under fire conditions. Vapors are heavier than air and may travel along surfaces to remote ignition
sources and flash  back.

6 -Accidental Release Measures
Wear   appropriate   protective   clothing   (see   Section   8).   Eliminate   all   sources   of   ignition   and
ventilate  area.  Leaking  cans  should  be  placed  in  a  plastic  bag  or open  pail  until the pressure  has
dissipated.  Contain and collect liquid with  an  inert absorbent and  place in  a container for disposal.
Clean spill  area thoroughly.  Report spills to authorlt es as req u'red.

7 -Handling and Storage
Handling: Avoid contact with eyes. Avoid  prolonged contact with skin. Avoid  breathing vapors or
aerosols.  Use with adequate ventilation.  Keep away from  heat,  sparks,  hot surfaces and open
flames.  Wash thoroughly with  soap and water after handling.  Do not puncture or incinerate
containers.  Keep can away from electrical current or battery terminals.  Electrical arcing can cause
burn-through  (puncture) which  may result in flash fire,  causing  serious  injury.  Keep out of the
reach  of children.
Storage:  Do not store above  120°F or in  direct sunlight.  U.F.C  (NFPA 308)  Level 3 Aerosol.

8-Ex osure Controls/Personal Protection
Chemical                                             Occupational Exposure Limits
Aliphatic Hydrocarbon                          100  ppm T\/\/A (ACGIH)

1200 mg/m3 TWA (manufacturer recommended)
Petroleum Base oil                              5 mg/m3 T\/VA (OSHA/ACGIH)

LVP Aliphatic Hydrocarbon              1200 mg/m3 T\/VA (manufacturer recommended)

Carbon  Dioxide                                       5000 ppm T\/\/A (OSHA/ACGIH),  30,000 ppm STEL (ACGIH)

Non-Hazardous  Ingredients             None Established

The Following Controls are Recommended for Normal Consumer Use of this Product
Engineering Controls:   use in a well-ventilated area.
Personal Protection:
Eye Protection:  Avoid eye contact.  Safety glasses or goggles recommended.
Skin   Protection:  Avoid   prolonged  skin  contact.   Chemical   resistant  gloves  recommended  for
operations where skin  contact  is likely.
Respiratory Protection:   None needed for normal  use with adequate ventilation.

For Bulk Processing or Workplace Use the Following Controls are Recommended
Engineering Controls:  Use adequate general and  local exhaust ventilation to maintain exposure
levels below that occupational exposure limits.
Personal Protection:
Eye Protection: Safety goggles recommended where eye contact is possible.
Skin  Protection:   Wear chemical resistant gloves.
Respiratory Protection:  None required  if ventilation is adequate.  If the occupational exposure
limits are exceeded, wear a NIOSH approved respirator.  Respirator selection and use should be
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based on contaminant type, form and  concentration.  Follow OSHA  1910.134,  ANSI  Z88.2 and
good  Industrial  Hygiene practice.
Work/Hygiene Practices:   Wash with soap and water after handling.

9 -Physical and Chem ical Properties
Boiling  Point: 323°F (minimum) Specific Gravity: 0.817 @ 72oF
Solubility  in Water: Insoluble pH: Not Applicable
Vapor Pressure: 110  Psl  @ 7ooF Vapor Density: Greater than  1
Percent Volatile: 74% VOC-. 412 grams/liter (49.5%)
Coefficient of Not Determined Appearance/Odor Light amber liquid/mild
Water/Oil  Distribution: odor
Flash  Point: 131 °F (concentrate) Tag Flammable LEL:  1.1%    UE::  8.9%

Closed Cup Limits:  (SolventPortion)

10 -Stability and Reactivity
Stability:  Stable
Hazardous Polymerization:   Will not occur.
Conditions to Avoid:   Avoid  heat,  sparks, flames and other sources of ignition.  Do not puncture
or Incinerate containers.
lncompatibilities:  Strong oxidizing agents.
Hazardous Decomposition Products: Carbon monoxide and carbon dioxide.

11  -Toxicological Information
The oral toxicity of this product is estimated to be greater than 5,000 mg/kg based on an
assessment of the ingredients.  This  product is  not classified  as toxic by established criteria.  It is
an aspiration hazard,
None of the components of this product is  listed as a carcinogen or suspected carcinogen or is
considered a reproductive hazard.

12 -Ecolo ical Information
No data is currently available,

13 -Disposal Considerations
If this  product  becomes  a  waste,  it  would  be  expected  to  meet the  criteria  of a  RCRA  ignitable
hazardous  waste  (D001).  However,  it  is  the  responsibility  of  the  generator  to  determine  at  the
time  of  disposal  the  proper  classification  and  method  of  disposal.   Dispose  in  accordance  with
federal,  state,  and  local  regulations.

14 -Transportation Information
DOT Surface Shipping Description:  Consumer Commodity, ORM-D
lMDG  Shipping  Description: Aerosols,  2,  UN1950

1 5 - Re Information

U.S. Federal Regulations:
CERCLA  103 Reportable Quantity:   This product is not subject to CERCLA reporting
requirements,  however,  oil spills are reportable to the National Response Center under the Clean
Water Act and many states have more stringent release reporting  requirements.  Report spills
required  under federal,  state and  local  regulations.
SARA TITLE  Ill:
Hazard Category For Section 311/312:   Acute Health,  Fire Hazard,  Sudden Release of
Pressure
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Section 313 Toxic Chemicals:   This product contains the following chemicals subject to SARA
Title Ill  Section  313  Reporting  requirements:     None
Section 302 Extremely Hazardous Substances (TPQ):   None
EPA Toxic Substances Control Act (TSCA) Status:  All of the components of this product are
listed on the TSCA inventory
Canadian Environmental Protection Act: All of the ingredients are listed on the Canadian
Domestic Substances List or exempt from notification
Canadian WHMIS Classification:  class a-5 (Flammable Aerosol)
This MSDS has been  prepared according to the criteria of the Controlled  Products Regulation
(CPR) and the  MSDS  contains all of the information  required  by the CPR.

16 -Other Information:
HMIS  Hazard  Rating:
Health -1  (slight hazard), Fire Hazard -4 (severe hazard),   Reactivity -0 (minimal hazard)

siGNATURE   rf2Z"+'`fu~~          TiTLE               D|rectorofGlobalQualitvAssurance

RE\/ISION DATE:  Revision  Date:  May 2007                           SUPERSEDES:   December 2004

Page 4 of 4



AGS COMPANY

MATERIAL SAFETY  DATA SHEET

SEclloN 1 -CHEMICAL PRODUCT AND COMPANY IDENIFICATION

Air Compressor Oil

Product:
Manufacturer:

Street Address:
City/State/Zip

Phone:
Phone:

FAX:

AC-12, AC-17, AC-18, AC-20
AGS  Company

2651   Hoyt  St

Muskegon  Hts.,  Ml  49444

800-253-0403

231 -7 33-2101

231 -733-1784

Trade Name:                          Air compressor oil

Common  Name:

Original Issue Date:                            11/14/1996
Revision Na          6           Date            1/17/2007

Transportation Emergency CHEM-TEL

Phone:                                           800-255-3924

sECTioN 2 -cOMposmoN/ iNFORVAiioN ON iNGREDiENTs

rTEM GAS NUMBER                        \/VT/\/VT %
1   Distillates,  petroleum,  solvent-refined  heavy paraffin                          64741-98-4                            60-100
2  Residual  oils,  petroleum,  solvent-refined

3  Zinc alkyidithiophosphate

4  Propriety ingredients

ACGIH
rTEM                 TLv-ii;vA

1                       5  mg/rf
2                          5  mg,m3

3                       N.E.

64742-01 -4                             1540
6864942-3                              0.1-1

Proprietary  Mixture                                  0.1 -1

EXPOSURE LIMITS

OSVA
TLV-STEL                               P EL-ll/VA                               PEL€El u NG

io  mg/m3                                  5  mg/rf                             N.E.
io  mg/m3                                   5  mg/rf                             N.E.

N.E.                                                        N.E.                                                        N.E.

4    Not  Known                            Not  Known                             Not  Known                             Not  Known

(See Section  16 for abbreviation  legend)

SECTION 3 - llAZARDS IDENTIFICATION

EYE CONTACT:                       Liquid  and vapors may be irritating and can cause pain, tearing,  reddening and swelling.

SKIN CONTACT:                      Prolonged  or repeated contact may  result in  irritation  and/or dermatitis.

INHALATION:                             None expected.

INGESTION:                                This  material may be harmful or fatal  if swallowed.

CHRONIC HAZARDS:           There are no foreseeable  uses of the product that would lead to chronic exposure.

Primary Route(s) of Entry   Skin  and eye contact or ingestion.

SECTION 4 -FIRST AID MEASUFRES

EYE CONTACT:   Immediately flush eyes with plenty of water.   Get medical attention,  if irritation persists.

SKIN CONTACT:    Immediately flush with  plenty of water.   Remove clothing.   Get medical attention

immediately.   Wash  clothing  separately before reuse.

INHALATION:   Remove to fresh  air.   If not breathing,  give  artificial  respiration.   If breathing  is  difficult,

give oxygen.  Get immediate medical attention.

INGESTION:   Get medical attention  immediately.   If swallowed,  DO NOT induce vomiting.   Give victim  a glass of water or
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AGS COMPANY

MATERIAL SAFETY  DATA SHEET
milk.   Call a physician or poison control center immediately.   Never give anything  by mouth to an  unconscious person.

Page 2 of 5
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AGS COMPANY

lvIATERIAL SAFETY DATA SHEET
sEciioN 5 - FiRE FiGrmNG MEAsuREs

Air Compressor Oil

FIASH PoiNrr:                          47 1 oF                244oc LOVVER EXPLOSIVE LIMIT:

uppER ExpLOsivE uMrT:

AUTOGN ITION TEMPERATURE:                     N. D.

EXTINI3UISHING MEDIA:                                   Water fog,  dry chemical,  C02, foam,   and  alcohol foam

UNUSUAL FIRE AND EXPLOSION  HAZARDS:               Product can  produce dense smoke from oils burning.

SPECLAL FIREFIGllTING PROCEDURES:                           Wear NIOSH/MSHA approved self-contained  breathing apparatus and

protective gear.

SECTION 6 -ACCIDENIAI RELEASE MEASURES

RECO\/ERY PRcOEDURES:                           Absorb spill with  inert material then  place in a chemical waste container.

SECTION 7 - I+ANDLING AND STORAGE

HANDLING:    Wash thoroughly after handling

STORAGE:     Keep away from heat, sparks, and flame.

SECTION 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION

ENGINEERING CONITsOLS:                             Use in well ventilated area.   Local exhaust sould be utilized to  remove fumes.

RESPIRATORY PROTECThoN:                       For most conditions,  no  respiratory protection should be  needed,
however,  if high vapor concentration should develop,  use a  NIOSH approved organic vapor respirator.

SKIN PROIEonoN:                Where contact is likely, wear chemical resistant gloves.

EYE PROIEclloN:                Wear safety glasses with side shields or goggles.

O"ER PROIECTIVI EQUIPMErIT:             Eye wash  in work area.

HYGIENIC PRACTICES:        Wash  hands before eating.   Remove contaminated clothing and wash before reuse.
Use only in  a well ventilated area.   Follow all MSDS/label  precautions even  after container is emptied  because
they may  retain product residues.   Avoid prolonged or repeated  contact with eyes,  skin,  and  clothing.

sECTioN 9 -prvsicAL AND cHEMicIAL pROpERiiEs

BOILING POINT                         5oo°F                26o°c
OcOR                                       Petroleu in
APPEARANCE                        A in be r
SOLUBILITY  IN  Li20                  Negligible

FREEZE POINT                          N.D.

VAPOR PRESSURE               < 0.1  mmHg @ 38°C
PHYSICAL STATE                  Liquid

COEFFICIENT OF WAThR / OIL DISTRIBulloN:             Negligible

vApOR DENsirv:              >  1
OcOR lllRESHOLD          N. D.
EVAPORATION RATE       ls slower than  Butyl Acetate

SPECIFIC GRAVITY                          0.88

pH @ 0.00/a                              N.A.
VISCOSITY:                              N.D.

(See Section  16 for abbreviation  legend)
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AGS  COMPANY

MATERIAL SAFETY  DATA  SHEET
sECTioN io -sTABiLirv AND REACTiviiv

Air Compressor Oil

CONDITIONS TO AVOID:      Sources of ignition.

INCOMPATIBILITY:                  Strong  acid  or alkali,  oxidizers  and  amines.

HAZARcOUS DECOMPOSITION PRODUCTS                 Oxides of carbon,  nitrogen,  sulfur,  zinc and  phosphorus.

HAZARDOUS POLYMERIZATION:               Vvill not occur under normal conditions

STABILllY:    This  product is stable under normal  storage conditions.

sECTioN 1 1 -TOxicoLOGicAL pROpEFmEs

COMPONENT TOXICOLOGICAL INFORMATION: No information  available.

SECTION  12 -ECOLOGICAL INFORMATION

ECOLOGICAL INFORMATION:                        No information

SEclloN 13 -DISPOSAI CONSIDERATIONS

DISPOSAL METHOD:             Dispose of in  accordance with federal,  state  and  local  regulations.

SECTION 14 -lRANSPORTATION INFORMA"ON

COT PROPER SHIPPING NAME                    Not Regulated

DOTTECHNICIALNAME        N.A.

DOT HAZARD CLASS          N.A.

DOT UN / NA NUMBER:         N.A.

HAZARD SUBCLASS:       N.A.

PACKING GROUP:   NA RESP. GUIDE PAGE

SEclloN 15 -REGULATORY INFORVATION

U.S FEDERAL REGULATIONS:                     AS FOLLOWS -

OSHA:   Hazardous by definition of Hazard  Communication  Standard  (29 cfr  1910.1200)

CERCLA -SARA HAZARD CATEGORY:
This product has been reviewed according to the EPA 'Hazard Categories' promulgated  under Sections
311  and  312 of the Superfund Amendment and  Reauthorization Act of 1986  (SARA Title  Ill  ) and is
considered,  under applicable definitions,  to  meet the following  categories:

Chronic health  hazard
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AGS COMPANY

MATERIAL SAFETY DATA  SHEET
SARA SECTION 313
This product contains the following substance subject to the  reporting  requirements of Section 313 of Title  Ill

of the Superfund Amendments and Reauthorization Act of 1986 and 40 CFR Part 372:

CHEMICAL NAME
No SARA Section  313 components exist in this product.

CIAS NUMBER                        \/VT /\/VT %  ls  LESS THAN
O/a

TOXIC SUBSTANCE CONTROL ACT:
This  product contains the following  chemical  substances subject to the reporting  requirements  of TSCA  12  (8)
if exported from the  United  States:

CHEMICAL RIME                                                                          GAS NUMBER
No components subject to  reporting  requirements of TSCA  12(b)

U.S. STATE REGUIATIONS:                         AS FOLLOWS -

NE\/V JERSEY RIGIT-TO-KNOW:
The following  materials  are non-hazardous,  but are among the top five components  in this  product:

CHEMICAL NIE
No  non-hazardous materials are among the top five ingredients.

CIAS NUMBER

PENNSYLVANIA RIGHT-TO-Know

The following non-hazardous ingredients are present in the product at greater than 3%:

cHEMlcAL r"E
No non-hazardous  ingredients are present at greater than 3%

GAS NUMBER

CALIFORNIA PROPOSITION 65:

WARNING:     The chemical(s)  noted  below and contained  in this  product,  are know to the state of California
to causes cancer, birth defects or other reproductive harm.

CHEMICAL NIE
No Propsition 65 chemicals exist in this product.

GAS NUMBER

lNTERNATIotvAL REGULATIONS:               AS FOLLOWS -

CANADIAN \/\/HMIS:               This  MSDs  has  been  prepared  in compliance with  controlled  product Regulations
except for use of the  16 headings.

CANADIAN WHMIS CLASS:                            No information  available.

SECTION 16 -OlllER INFORMAtloN

Air Compressor Oil

HMIS  RATINGS:                         Hearth

NI:FA                                               H ea lt h

VOLATILE ORGANIC COMPOUNDS  ovocs):

0            Flammability               1             Phys.  Haz.                0            FIE                     A

0             Flammability               1             Rea ctivity                   0

0    lbs/gal                               0  grams/liter

LEGEND:          N.A.                    Not Applicable                        N.E.                       Not Established

N.D.                     Not Determined

Disclaimer:   The information contained  herein  is base on data  available.   However,  no warranty is
expressed or implied regarding the accuracy of the data or the results obtained from the use thereof.
Because the information contained herein may be applied under conditions beyond our control, we
assume  no  responsibility for its use.
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76 Pitstop
Antifreeze/Coolant

(MSDS #6940000000)

ty`S!,ire.His CompanyAjwinav,yiseLarctA.`ca/ii!..

MATERIAL SAFETY DATA SHEET

76 Pitstop Antifreeze/Coolant

1.  PRODUCT AND COMPANY IDENTIFICATION

Product Name:
Product Code:
Sap Code:
Intended  Use:
Chemical  Family:
Responsible Party:

For Additional  MSDSs:
Technical  Information:

76 Pitstop Antifreeze/Coolant
6940000000

Automotive chemical

Glycols

Phillips 66 Company
Lubricants  Division
P.O.  Box 25376
Santa Ana, CA 92799-5376
800-762-0942

Page      lof7

The intended use of this product is indicated above.  If any additional use is known,  please contact us at the
Technical  Information  number listed.

EMERGENCY OVERVIEW
24 Hour Emergency Telephone Numbers:
Spill,  Leak,  Fire or Accident
Call CHEMTREC
North America:  (800)424-9300
Others:  (703)527-3887 (collect)

California  Poison  Control System:   (800) 356-3129

Health  Hazards/Precautionary Measures: May be harmful or fatal if swallowed.   Poisonous to animals.   Causes
eye irritation.   Probable birth defect hazard based on animal data.   Overexposure may cause damage to the kidneys
and  liver.   Use with  adequate ventilation.   Avoid  exposure during  pregnancy.   Do not breathe vapor or mist.   Do not
get in  eyes,  on skin or on clothing.   Do not taste or swallow.   Wash thoroughly after handling.

Physical  Hazards/Precautionary Measures:    Keep away from all sources of ignition.

Appearance:
Physical  Form:
Odor:

NFPA Hazard class:

Health:                 1   (slight)
Flammability:    1  (slight)
Reactivity:          0 (Least)

Clear green
Liquid

Odorless

HMIS Hazard class

Not Evaluated

2.  COMPOSITION/INFORMATION  ON  INGREDIENTS

HAZARDOUS COMPONENTS

Ethylene Glycol
CAS#  107-21-1

o/OWEIGHT EXPOSURE GUIDELINE

Limits                      Agency               |ypg

90                    100 mg/m3                   ACGIH                         CEIL
Areosol
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Diethylene  Glycol
CAS#  1 1 1 -46-6

(MSDS #6940000000)

1-10               Not Established
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OTHER COMPONENTS a/OWEIGHT

Dipotassium  Phosphate
CAS# 7758-11 -4

All components are listed on the TSCA inventory

EXPOSURE  GUIDELINE

Lim its                        Age ncy                |}[p±

1-7               Not Established

Note:  State,  local or other agencies or advisory groups may have established  more stringent limits.
Consult an  industrial  hygienist or similar professional,  or your local agencies, for further information.

3.  HAZARDS  IDENTIFICATION

Potential  Health  Effects:

Eye:  Eye irritant.   Contact may cause stinging, watering,  redness, and  swelling.

Skin: Contact may cause mild skin  irritation  including redness,  and a  burning sensation.   Prolonged or repeated
contact can worsen irritation  by causing drying and cracking of the skin  leading to dermatitis (inflammation).
Contact may result in skin absorption but symptoms of toxicity are not anticipated  by this route alone under
normal conditions of use.

Inhalation  (Breathing):    Low degree of toxicity by inhalation.

Ingestion  (Swallowing):    Toxic.  May be harmful  if swallowed.

Signs and Symptoms:  Effects of overexposure may include irritation of the nose and throat,
irritation  of the digestive tract,  coughing,  nausea,  vomiting, diarrhea, transient excitation followed  by signs
of nervous system  depression (e.g.,  headache, drowsiness, dizziness,  loss of coordination, disorientation and
fatigue),  abdominal cramping,  abdominal  pain,  muscle contractions,  irregular heartbeats (arrhythmias),
hypotension  (low blood  pressure),  pulmonary edema  (accumulation of fluids  in the  lungs), visual disturbances,
convulsions and coma.

Cancer:     Inadequate data available to evaluate the cancer hazard of this material.

Target Organs:   Overexposure may cause injury to the kidney (see Section  11 ).   Animal studies have shown
that overexposure to a component may cause injury to the liver (see Section  11 ).

Developmental:    Potential hazard to the fetus (see Section  11).

Other Comments:     Reports have associated  repeated and prolonged occupational overexposure to
solvents with permanent brain and  nervous system damage (sometimes referred to as Solvent or Painters'
Syndrome).  Intentional  misuse by deliberately concentrating and  inhaling this  material  may be harmful or fatal.

Pre-Existing Medical conditions:       Conditions aggravated by exposure may include skin
disorders,  respiratory (asthma-like) disorders,  kidney disorders and  liver disorders.

4.  FIRST AID MEASURES

Eye:     Move victim  away from  exposure and  into fresh air.   If irritation  or redness develops, flush eyes
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with clean water and seek medical attention.  For direct contact, hold eyelids apart and flush the
affected  eye(s) with clean water for at least  15 minutes.   Seek medical attention.

Skin:   Remove contaminated shoes and clothing and cleanse affected area(s) thoroughly by washing with mild
soap and water.   If irritation or redness develops and persists,  seek medical attention.

Inhalation  (Breathing):     lf respiratory symptoms develop, move victim away from source of exposure and into
fresh air.   If symptoms  persist,  seek medical  attention.  If victim  is not breathing,  clear airway and  immediately
begin artificial  respiration.   If breathing difficulties develop,  oxygen should  be administered  by qualified
personnel.   Seek immediate  medical  attention.

Ingestion  (Swallowing):   lf swallowed,  seek emergency medical attention.   If victim  is drowsy or unconscious
and vomiting,  place on the left side with the head down and do  not give anything by mouth.   If victim  is
conscious and alert and  ingestion occured within the last hour,  vomiting should  be induced for ingestions of
more than  1  swallow (1 -2 tablespoons for an adult) preferably under direction from  a physician or poison
center.   If possible, do not leave victim  unattended  and  observe closely for adequacy of breathing.

Note To  Physicians: This material  contains ethylene glycol.   Toxic metabolites of this  material
may cause acidosjs,  coma,  convulsions,  renal failure, or circulatory collapse.   Ethanol  blocks the
formation of glycolic acid  and therefore is the antidote of choice.  Because of the  rapid  conversion
(3-hour elimination half-life) of the ethylene glycol,  ethanol should  be administered as soon as
possible in cases of severe poisoning.   If medical care will be delayed several hours,  use 3-4
one-ounce oral (shots) of 86-proof whiskey before or during transport to the hospital.   The use of
intravenous ethanol  and  hemodialysis effectively removes ethylene glycol and  glycolic acid from  the
body.

5.  FIRE FIGHTING  MEASURES

Flammable  properties:                              Flash  point: 250°F/121°C  (COG)
OSHA Flammability class:    Not applicable
L E L °/o :  3 . 2 /  U E L 0/o :  1 5 . 3
Autoignition Temperature:  No  Data

Unusual  Fire & Explosion  Hazards:   This  material may burn,  but will  not ignite readily.   Vapors are heavier than
air and can accumulate in  low areas.   If container is not properly cooled,  it can  rupture in the heat of a fire.

Extinguishing  Media:   Dry chemical, carbon dioxide, alcohol-resistant foam, or water spray is recommended.
Water or foam can cause frothing of materials heated above 212°F.   Carbon dioxide can displace oxygen.   Use
caution when applying carbon  dioxide in  confined spaces.

Fire Fighting  Instructions:   For fires beyond the incipient stage, emergency responders in the immediate hazard
area should wear bunker gear.   When the potential chemical hazard is unknown,  in enclosed or confined spaces, or
when  explicitly required  by DOT,  a self contained  breathing apparatus should  be worn.   In  addition, wear other
appropriate protective equipment as conditions warrant (see Section 8).

Isolate immediate  hazard  area,  keep unauthorized  personnel out.   Stop spill/release if it can  be done with  minimal
risk.   Move undamaged containers from  immediate hazard  area  if it can  be done with  minimal  risk.

Water spray may be useful in minimizing or dispersing vapors and to protect personnel.   Cool equipment exposed to
fire with water,  if it can  be done with  minimal  risk.   Avoid  spreading  burning  liquid with water used for cooling

purposes.

6. ACCIDENTAL RELEASE  MEASURES

This  material  may burn,  but will  not ignite readily.   Keep all sources of ignition away from  spill/release.   Stay
upwind and away from spill/release.   Notify persons down wind of the spill/release, isolate immediate hazard area
and  keep unauthorized  personnel out.   Stop spill/release if it can be done with  minimal risk.   Wear appropriate
protective equipment including  respiratory protection as conditions warrant (see Section 8).
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Prevent spilled  material from  entering  sewers,  storm  drains,  other unauthorized  drainage systems,  and  natural
waterways.   Dike far ahead  of spill for later recovery or disposal.   Use water sparingly to reduce disposal
requirements.   Spilled  material  may be absorbed  into an  appropriate absorbent material.

Notify fire authorities  and appropriate federal,  state,  and  local agencies.   Immediate cleanup of any spill  is
recommended.

7.  HANDLING AND STORAGE

Handling: Do not enter confined spaces such as tanks or pits without following proper entry
procedures such as ASTM  D-4276 and 29CFR  1910.146.   The use of appropriate respiratory protection is advised
when concentrations exceed any established exposure limits (see Sections 2 and 8).

Do not wear contaminated clothing or shoes.   Use good personal hygiene practices.

"Empty" containers  retain  residue and  may be dangerous.   Do not pressurize,  cut, weld,  braze,  solder,  drill,

grind, or expose such containers to heat, flame, sparks, or other sources of ignition. They may explode and
cause  injury or death.   "Empty" drums should  be completely drained,  properly bunged,  and  promptly shipped to
the supplier or a drum  reconditioner.    All  containers  should  be disposed  of in an environmentally safe
manner and  in accordance with governmental  regulations.

Before working on or in tanks which  contain or have contained this  material,  refer to OSHA regulations, ANSI
Z49.1  and other references  pertaining to cleaning,  repairing, welding,  or other contemplated  operations.

Storage:  Keep container(s) tightly closed.   Use and  store this material in  cool,  dry,  well-ventilated
areas away from  heat and all sources of ignition.   Store only in approved containers.   Keep away from any
incompatible  material  (see Section  10).   Protect container(s) against physical  damage.

8.  EXPOSURE CONTROLS/PERSONAL PROTECTION

Engineering controls:    lf current ventilation  practices are not adequate to maintain airborne concentrations below
the established  exposure limits  (see Section 2),  additional ventilation or exhaust systems may be required.

Personal Protective Equipment (PPE):

Respiratory:   A NIOSH  certified  air purifying  respirator with  an organic vapor cartridge/P95
Particulate  Filter combination  may be used  under conditions where airborne concentrations
are expected to exceed exposure limits (see Section 2).

Protection provided  by air purifying  respirators is limited  (see manufacturer's respirator
selection guide).  Use a  positive pressure air supplied  respirator if there is  potential
for an  uncontrolled release,  exposure levels are not known, or any other circumstances
where air purifying  respirators may not provide adequate protection.

A respiratory protection  program that meets OSHA's 29 CFR  1910.134 and ANSI Z88.2
requirements must be followed whenever workplace conditions warrant a respirator's use.

Skin:    The  use of gloves impervious to the specific material  handled  is  advised to prevent skin
contact,  possible irritation,  and  absorption  (see glove manufacturer literature for
information  on  permeability).

Eye/Face:  Approved eye protection to safeguard against potential eye contact, irritation, or
injury is recommended.   Depending on conditions of use,  a face shield may be necessary.

Other Protective Equipment:   A source of clean water should  be available in the work
area for flushing eyes and  skin.   Impervious clothing  should  be worn as needed.
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9.  PHYSICAL AND CHEMICAL PROPERTIES

Note:  Unless otherwise stated,  values are determined at 20°C  (68°F) and 760  mm  Hg  (1  atm).

Appearance:  Clear green
Physical  State:  Liquid
Odor:  Odorless
pH,10-11
Vapor Pressure (mm  Hg):  18
Vapor Density (air=1 ):  No  Data
Boiling  Point/Range:  33o°F /  |66°C
Freezing/Melting  Point:  No Data
Solubility in Water:  100%
Specific  Gravity:  1.13  @  6o°F
Bulk  Density:  9.39  lbs/gal
Flash  Point:  250°F /  121 °C  (COG)
Flammable/Explosive  Limits  (a/o):       LEL:  3.2/ UEL:  15.3

10.  STABILITY AND  REACTIVITY

Stability:  Stable under normal  ambient and  anticipated  storage and  handling conditions of temperature and
pressure.

Conditions To Avoid:  Avoid all possible sources of ignition (see Sections 5 and 7).

Materials to Avoid (Incompatible Materials): Avoid contact with strong oxidizing agents.

Hazardous  Decomposition  Products: Combustion can yield carbon dioxide and carbon monoxide.

Hazardous Polymerization:  Will not occur.

11. TOXICOLOGICAL INFORMATION

Iene Gl CAS# 107-21 -1

Target organ(s):     Ingestion of ethylene glycol by humans results in kidney damage (renal
epithelial damage and oxalate crystals in the tubules).   Administration of ethylene glycol  resulted  in
hepatocellular hyaline degeneration  in  male mice fed diets containing  12,500 or 25,000 ppm  ethylene glycol
and female mice fed  diets containing 50,000 ppm ethylene glycol.

Developmental:     Ethylene glycol caused malformations in the offspring of mice and rats when
administered by gavage or in the drinking water during organogenesis.   It was not teratogenic when fed in
the diet,  by dermal application of up to 3550 mg/kg/day or by nose-only inhalation at up to 2500  mg/m3.   No
effects on fertility or reproductive performance were seen in a three-generation study in rats exposed
Orally.

Diethylene  Glycol  (CAS# 111 -46-6)

Target Organ(s):     Accidental human ingestion of diethylene glycol resulted in kidney damage

(severe renal epithelial damage, tubular necrosis,  and  anuria).   Liver damage (vacuolation and  hyaline
degeneration) was also seen  in rats fed diets containing  1  to 4°/o  diethylene glycol for 2 years.

12.  ECOLOGICAL INFORMATION

Not evaluated at this time
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13.  DISPOSAL CONSIDERATIONS

This  material,  if discarded  as  produced,  is not a  RCRA "listed" hazardous waste.   However,  it should  be fully
characterized for toxicity prior to disposal  (40  CFR 261 ).   Use which  results in chemical or physical  change or
contamination may subject it to regulation as a hazardous waste.   Along with properly characterizing all waste
materials,  consult state and  local  regulations regarding the proper disposal of this material.

Container contents should  be completely used and  containers should  be emptied  prior to discard.   Container rinsate
could be considered a RCRA hazardous waste and  must be disposed of with care and  in full compliance with federal,
state and local regulations.   Larger empty containers, such as drums, should be returned to the distributor or to a
drum  reconditioner.   To assure proper disposal of smaller empty containers,  consult with state and  local
regulations and disposal authorities.

14. TRANSPORT INFORMATION

Note: Not classified as hazardous

15.  REGULATORY INFORMATION
EPA SARA 311/312 (Title  Ill  Hazard Cateciories`:

Acute  Health:
Chronic  Health:

Fire  Hazard:
Pressure Hazard:
Reactive Hazard:

SARA 313 and 40 CFR 372:
This material contains the following chemicals subi.ect to the reporting requirements of SARA 313 and 40
CFR 372:

Component                                CAS Number                      Weight %

Ethylene Glycol                                 107-21-1                                        90

California  Proposition 65:

Warning: This material contains the following chemicals which are known to the State of california to cause cancer,
birth defects or other reproductive harm, and are subject to the requirements of California Proposition 65 (CA Health
& Safety Code Section 25249.5):

-None Known-

_Carcinogen  Identification:_
This material has not been identified as a carcinogen by NTP,  lARC, or OSHA.

CERCLA ortable Quanti

RQ #1   Ethylene Glycol
5000 Ib equal to 5556  lb,  (592 gal),  of this material.

16.  OTHER INFORMATION

Issue  Date:   01/01/02
Previous Issue Date:   05/11/00
Product code:   6940000000
Revised Sections:   None
Previous Product Code:   6940000000
MSDS  Number:   6940000000
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Disclaimer of Expressed and Implied Warranties:

The information  presented  in this  Material Safety Data  Sheet is  based on data believed to be accurate as of the date this  Material Safety Data
Sheet was  prepared.   HOWEVER,  NO WARRANTY OF MERCHANTABILITY,  FITNESS  FOR ANY PARTICULAR PURPOSE,  OR ANY OTHER
WARRANTY IS  EXPRESSED OR IS TO  BE  IMPLIED  REGARDING THE ACCURACY OR COMPLETENESS  OF THE  INFORMATION
PROVIDED ABOVE, THE  RESULTS TO  BE  OBTAINED  FROM  THE  USE  OF THIS  INFORMATION  OR THE  PRODUCT, THE SAFETY OF
THIS  PRODUCT,  OR THE  HAZARDS  RELATED TO ITS  USE.   No  responsibility is assumed for any damage or injury resulting from  abnormal
use or from  any failure to adhere to recommended  practices.   The information  provided  above,  and the product,  are furnished  on the condition
that the person  receiving them  shall  make their own determination as to the suitability of the product for their particular purpose and on the
condition that they assume the risk of their use.   In addition,  no authorization  is given  nor implied to practice any patented invention without a
license.



hL,t.   :i     ,g[    t]:  ]E   CH,:Tt,   I,]E,T    I,`trr-t,+ ..,, ;T   UF-C_CENCC_I,,,
F' .  i I

•`n         .         .,.  8E.CTION  II..HAZAF]DOUS,lNGREIJIENTS   .

pAiHTs, pF]E9EFw^Trve8. . €oivENT£ 1 LV'Unl'3) ^iiay8 ^NO wEt^LLic cO^TiNO8 * TLV(Un''l'

rowevT9 N/A e^II Wn^| h,/A
C^TuTBT N/A

^LIC'T| N/A

veHicLc
I,/A

•.Tut.tc: Co^Trttc5 N/A\
"VttlTd

N/A
I||EA WE|^| N/Allus  CO^TllJO  C)fl  COF`€  FLUX

^t,a,',vI6                                                                      .   '  ' .N/A .otH`l,i-..... fy/A

O'HI`8        . t'/A
lI^zMcoue wixTUFiE8 Oi otHtf` ilouno8. 8Oiio8, OR O^sE8     .     . * |V(|ln'l.I

.   '        ' . '                . __±-•''      ``          .      .                   ...             \    .

J8 200pH®thyl.Altrohol                    I                                              '    a

Nonv.1t]henol   8urfaat8.nt                C^S  #    6Oul2-grJ+ 001
i,I,,

rrT`1chenvlmethanc        O^g  #   265r)LIB-2               EP^   TSC^   Ll8t-Yes Tr,
''11n

SECTION  Ill     PHYSICAL  DATA
•OiiiHO.OwT  rF.I                                                                     +\  ` .rl^       :I...`-. 8pEcilicoA^vitytHdr-ii`     '       .    '      '      ` •g51"   I
V^ro. "lflutt |rM H. I

N/A
"ncewt `/Ol^tl[ N/AVoluwf 'h|

v^fon o€Niltv |AI.. i I                                   .           . . ,  ..      , .
N/A

(VAJ?OF`^T loN  A^ T E
N`/A-I,1'

coiu.n.ITy in w^TtA
',  ,     i      i

I

^P.E^J`^+tc( ANO O00f`
Blue-EL~|tla

sECTioN  iv     FIR E  AryD  ExpLcisio N  HAZARD  DATA                             .    ,
.uHrotHtiwuhadu..dl              .a,a:    |1E   F fi^uw^.i[iwiTe    ..     .     .                 I             w      .       I             u.I

''

tlTiHalJilHiNdw[B'^    Dry  chm|Q&|,COD   or  Alcohol   fo

"[c`ALF[.mam`"ap'rf}ec:FhE9eif.eorfuln€d..'broathin±

tub
.                ..  '       .

uHueyilt]fonrt A#Ihp`®°ae+°roHfE^{EL  &ir  and  nay  tfa'+el

aonBlderbbl.  dlgtanc8  to  ln  ignltlon  8ouria,

PAGE  (1)                                                                              (¢onunu.d  an  rcver.e.Ida)



I:`LI.:i    =i      .lil     |J:  |j.    tHi=ii=;    [IIE.T      IIlrTcl+`ll:`T    I:/FC_l=EUl=l=-|l.i F .  i =,

•.,,        I        .

:  '                                         sECTioN  vli    splLLon  LEAt( mocEDuflES

8'£ii'o°®'€i^o*#|'nr.£".oL#Ctl^hgoriL'rn'°£'dHLLLnent|].|ted  areaB I   .|1"1n.te  lgnltlon  8oura®..

Avau.irur`-off  into  Blorm  oatiBrg  and  ditqheci  which  load  to  rid.tut.i  tlat®rtt®y.

w^tit[  Oi5pa5^i tJ€i}too

In'cenointlc)n,  .blologlcal   treat,mant.  of  dilute  8oJ.utlon,      I    . '`

sEc.T.ION  vili     §pEci^L  pnoTEci.ION  INFonMATloN
l!3t'm^to.Y I.OltcIION/.`p.a.' rrp.I   .                                                                            I

€'',M.A,'C)N
.w'h°€A`. fi.:'d^b'£'crorlato   to   colitrol   ginploye.   exp dnurtrc6^.I         .

u ECI'^'''C^ | ' a ,n,. ,'' a',,||   :     .

prici i t a I iv 6  ai cw e. eYc5£:#:'iT aafct,?  floE#l.acLapenlLjJ-bbeL[glp
otH.n rnoi .CTiv.  IoUII'.utNi

FACE  12) .He ylrd 1 -9-9C)



•an-22-C)3   04:3lp
) S  CO /{300

(BOO)548-2268

P.C)7    -

Material Safety Data Sheet

EBQp±cTNAire
(Description)
Compressed Air
Air Compressed, Synthetic

TRADE NAME & SYNONYMS
Calibration Gas -

DCN=ument *MS1610tw

Air Zero Grade
Air Ultra Zero
Air CO Free
20.9% Molar Oxygen, Nitrogen balance
CHEMICAL NAME a SYNONYMS

Air, Compressed

Air,  Synthetic (19.5 -23.5% Molar Oxygen,  Nitrogen balance)

FORMULA

See above.

GAS NUMBERS

Air N/A
For Oxygen and Nitrogen see their respective MSDSs

CHEMICAL FAMILY

N/A
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HC}USTON.  TX 77223

{8oo)54a-22ee

Material Safety Data Sheet
LEAiTi+HrmR_DLQee

TiME WEIGHTED AVERAGE (TWA) EXPOSURE LIMITs (ACGIH  1986-87  and  later)

N/A

SYMPTOMS OF EXPOSURE

Air is nontoxic:  however, inhalation of air in high pressure environment circumstances,
may result in impairment Of coordination and dizziness.

TOXICOLOGICAL PROPERTIES

High pressure effects occur on the central nervous system.

RECOMMENDED FIRST AID TREATMENT

Treatment for the effects of breathing in a high pressure environment may be Indicated.

POTENTIALLY HAZARDOUS MIXTURES WITH OTHER CHEMICALS

None

MS161064 2of5 Revl  September 2002
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P.C),  BOX 230039 HOUSTON, TX77223

Material Safety Data Sheet
PHYSICAL DATA

MOLECULAR WEIGHT
28.966

SPECIFIC 0RAvllY
Air =  1

(an)54&22ee

VAPOR PRESSURE

@70F, above Critical Temperature OF -220.4F

!iQtE¥;[!3NT:tvFprii:T°u':'ENG POINT               §!::;u:Bi:'§+i3:A!Tfj§::c,ent

APPEARANCE AND ODOR
Shipped in compressed gas cylinders under pressure (typically 240 - 1000 psig)
Vapor is colorless and odorless.

E!BE_a EXPLq§loN HAZARD DATA

FLAIVIMABLE  LIMITS % BY VOLUME

N/A

EXTINGUIslllNG MEDIA
Nonflammable gas

NFPA 704 NUMBER {HFR}
000

ELECTRICAL CLASSIFICATION
Nonhazardous

FLASH POINT                                                          AUTO IGNITION TEMPERATURE
N /A                                                             N/A

SPECIAL FIRE FIGHTING  PROCEDURES
None.

UNUSUAL HAZARDS
When the mixture is involved in a fire, the compressed air at high pressures will
accelerate the burning of materials at a greater rate.

REACTivlrv DATA

M S 1 6 1 064 3of5 Revl  September 2002
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Material Safety Data Sheet
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lan-22-03   04:32P

BOX 23cO39

STABILITY
Steble
lNCOMPATIBILITY
None
HAZARDOUS DECOMPOSITION PRODUCTS
None
HAZARDOUS  POLYMERIZATION  PRODUCTS
None
CONDITIONS T0 AVolt)
N/A

±[±E.±±u±±!!±!IE±!EEREE±EA§EJ±E±EI
FOREmERGENciEsINvOLviNGTHispRODucTcALLiNFOTRAc(800}535-5053

lfdeemednecessary.andsafetodoso,shutofftheflowofgasandpurgelineswithan
Inert gas    Switch off non-essential electrical equipment.

WASTE DISPOSAL METHODS
DonotattempttodisposeOfanyunusedquantitesofproductortheircontainers
without contacting Portagas for instructions

EEBseREiRE9IEgL2±!Q±!±±!E9B±!±I!Q±!
F`EspiF`ATORyrvENTiLATION
None'

GLOVES
Any material.

EYES AND OTHEF`
Safety goggles or glasses only, contact lenses are not recommended
Steel toed/metatarsal protection Shoes.

seE±±±±±IBB¥±g±!s!BEB±I!Qrs
MS161064

4of5 Revl  September 2002



JanT22-,03   C)4:32P

PORTAGAS lnc.
(8cO)s4gr22ce

P.|1

P.a  80X23cO39

LABELING

HC)USTC)N, TX 77223

Material Safety Data Sheet

DOT Shipping name:
DOT Shipping Label:
Identification No :
Hazard class,  Div.:
lATA Packing  lnst.:

Air, compressed
Nonflammable Gas
UN  1002
Nonflammable Gas,  2.2
200

HANDLING

Use only in well ventilated areas.   The cylinder should be secured with a chain, strap
on its side or by use of a stand when connected to a regulator.   Do not drag, drop or
roll the cylinder.   Use both hands when carrying th.e cylinder.   Do not heat the cylinder.
One-way check valves in the use line are recommended to prevelit backflow.   Systems
should be cleaned 'Yor Oxygen service" before first use.

STORAGE
Protect the cylinders from physical damage.   Store the cylinders in a cool (<130F), dry,
ventilated, posted .'no smoking or open flameg" area constructed of non-combustible
materials, and away from ailes ancl other traffic areas.   Keep full cylinders separated
from empties.   Rotate stock first-in, first-out (FIFO).

PACRAOING

Use the eylinders as provided, with the recommended regulator.   Do not attempt to refiH
the cylinder or transf{ll the prctduct from one container to another.

OTHER PRECAUTIONS
Do not attempt to refill the cylinder or tr9nsfill the product from one container to
another.
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aENEF=AL MDTORs  cOF3pOFtATION
MATERIAL SAFETY. DATA SHEET

SECTION  I
NAME  oa  NUMBER

ALL    }(ODC1.S

MANuf^CTltl€
D €. I c a

(1'  :I  ,p„,rl  On  I,b,I)
oi`   DELco   bATT!nr8s

'S  NAME

Remy    OlvLs
ADnp€SS

lan,    GHC
(N.mb.,.  I ,,.. `,  ci,y'

2401    Collmhi`.   Avenue
HA2.Aflool/S

Batter

9 ,.,,, n¢ Zio

'    ^T,d¢r®o,1
MAT€IIA|  O€Scf}lpTION.

IN      4bol8
pBorEl  sH!ppi

Wet,    F111ad   wlct`   Ac:1cl,     (a.
A00lTIot`A|  HAZAAO CLISSES

Ch€MICA|  fAMl|Y
|,|d    COT|t¢\\C

(,,  ,policao',)

•   Sulfurlc

[Hffl¢( Y TE|(
(317)   646-3080

ONl ro.

NO`

c>Troslva  tha¢¢rlal)
CIA3]  + -IN2794

sECTioN  11 -iNGaEDiENTs113tailI

CAS   Fl€CISTFIY   NC)` 7|W hv CHEWLOu N"€{5)

-.T„`*--.-`J„#,dii#£fS¢*,I

7664939 37 Sulfurlc   ^¢1d

7732185 8&1 •     Watl`t.
_   _   NA_

7422221~. 90 i. e i d
NA_

•L

S€pi1.dto,.I -      -    -   -_    ---
D4r4mtc

_        _ --

---_   -
`'-`

¢3Sodnd   c6Ver!       PolyDr.i            C.                         .         .   .

§IO,|lHaP,I,tECTION Ill -PHY§l€AI DATA
a,     EL.I   _iy,A,TTflp;EsSuRE`_G?riz3ft   q givVAPOPIOENSTY "c`H€otryv"FTi6ffE_

Av aara    1.280   i   .01
#Rc£NT vOLATiL€ .y v6LUM€ in

tl^ #EIF#T,£fuo€y u A  __ _I      (All-1)_Sf_lc.-B`lTr"NMTSA#3|e
NA

av^roA^TioN k^TE I               -I)
\.

giv -                                                    {
1,aA'ita€cAQ'f\f€ufuHLptept!qutd  (acid  content)                                                    _    [lsMffin|         UauID     #

SECTION IV -FinE AND ExpLoSION HAZARD DATA



-Ev [ fury  v-rl=++I I rl  AA£J`HP gATA
..-. jurlc   lcild   r.gt]1t:.1n   t'.t}1d nnisH  REu#'ELLAuiELi  iT _ - alJ_

Ldesr."   tlon   of  body   tlg6u+  (bur").                                 '. #|   EE                     '"`T                  _
(

PllMAPIY  f`Ou S  Of  ENtflY lm.I.tiorl  q    S*in Coot.a  G

GEM# AHOI--
c!  i. c 4 1

FiAST^iDlao¢fouu!    Do   nat

n t 1 on

(pefy)   I nee . I 1 orL

•*c¢£d    1   @g/m3   TW^.

INGESTIONI       D0   NOT   lnducc   vowllln8.

a,movt)   to   f I8n   ,|r.     Get

01v.  Bilk  AIX.d  Vlth  e8t

SECT!oN vl.REACTrviTy DATA

STAe'|lTY

uNst^8|£ •..TroNs To ^voiD

1A||I
X I

iNcotlpATlallltt'(in.I.ttll.to.`O(d'      oxtdi2ing   ar    reduct    a   mat       .i

___Then   heated.   cln   emit   hlchlv   taxlc   furheg

•.     .-.i     .      .

MAY  ctcufl CorlDlflc)NS  TO AVOIO   -

wtiLHaTOC¢u-I-Lri
-

sECTioN vii.spill oa iEAK
!TFPs TO  a€

Concf ln    ®

ln  CAS! M^tiRIAl 18  I tLgJ5EO a,
PROCEDURES

::===:=-        _ _ _
a  Throt.i,6€l  .___=±_|ty,

!±±±±=:   .rilLif eder._1   I_efu|at_1_onj}   for  lcld   or  lead  .era



05/27;'99       09:08       FAX   7853574100

AN§LJL®      #UNLfi±F€.#3T#3¥MAj]NETTE. w 34 1 43.as42

E-EN EO1

MATEFllAL  SAFETY  DATA  SHEET

FOBAY
QUIcl<  lDENTIFIEf]  (ln  Plan`  Conlt`on  Nam®)

#aELmnuer:aduror S     ANSUL  FIRE  PPIOTECT'°N                                                                                  :BTaB;#:yNo.:      f8E5)M42iEggoo

^ddrosE:                 One  stanton  slreet,  MarinelttB,  W1541412542                                                C)lher lnlormatron  pis)  735-7411
Ca''S:

Piooa/oa  By:         Salely  and  Haallh  Departmei`t                                                                                        Da`o  propqred:       April  22,1994

SECTION  1  -  lDENTITY

FT°ramdT°#a#emaa;a{u€#o:;tds[¢n        FC)PAY  Dry  chemical  EX[Inguishing  Agent                     CAS No.:          N/A

ChBmicaJ                    N/A  This  is  a  Mixture                                                                                                           ChomisaJ           Mixture
N ame:                                                                                                                                                                                                                  Fa rniiy:

Fo/mula:                      N/A

SECTION  2  -  lNGF`EDIENTS

SECTION 3  - PHYSICAL  AND  CHEMICAL  CHAPIACTERISTICS  (Flre  and  Exploslon  IJata)
80Po lingn': N/A

8Pra°vci`#C(H2o  ]i);       N/A                   (Vma#;)r:a5Surc      N/A

Parcanl  Vola(il.t]yValumB(OA): N/A VBpar  DBnEiLy                    N/A(Air-1):
(Evapo.ra:i):n  Ra(a          N/A

#uea,l=nyn. Slight
aeffr!:V"y `n                   Unreac`ivB

^#Ea8%#. Yellow  colored  powder,  no  characteristic  odor

Flaeh  Paint: None Flamrtlaole  LimiL3           N/AlnAir%byVolume:
#in::ul3har                  N/A                  £:LCLp'grnj;L°rno:          N/A

3fg°hciaLFE',.accdu.ce:     NONE
-  THIS  IS  AN  EXTINGUISHING  AGENT

UOusual  Fire  andExpll]iionHazards: None

SECTION  4  -   PHY§lcAL  HAZARDS
Stiibility:                                |Jnstchle    I                                       Condi`joms     N/A

Stable    ng                                          io  Avold:

!P|C£T,.#!°,`;:'£vo,a):             Strong  alkalis,  Mg,  oxidizors  thal  can  relea§9  chlorine  per  NFPA  43A

' E=iLd°pou:i„on preduct3:    NH.3  and/Or  po|  may  ba  Bvolved                                                                                                                                                           ,

#izy#!iuo„               w"WNaay, se::   E                 8°£S:`igfs    NJA



05/27/99       09:08       FAX    7853574100

SECTION  5  -HEALTll  llAZARDS

E-KAN ra02

FoftAY (Continued)

§ECTioN  6 -  EMEFiGENcy  AND  Fm§T  AiD  pf]OcEDufiEs
Eye Cor`i8cl:                       Flush  with  large  amounls  ol  water:  it  irritation  pcirsists.  seek  MBdical  attenlic]n.

Skin ConLact:                      Wash  with  soap  and  wBlei`;  if  irrita[ion  persists,  Seek  Medical  attentic)n.

lnnelatian:                            F]BmovB  victjm  (a  frosh  air.  Seek  Medical  attention  il  discomfort  con(inues.

lngo3ilon:                             lf  patient  i5  conscious,  give  large  amoilnts  of  water  Eind  Induce  vomiting.  Seek  Medlcal  help.

SECTION  7  -SPECIAL  Pf]OTECTION  INFORMATION

%e#fty,o#y).,,ecu.an
Dust  mask  whorE}  duatines6  isprolon9Oc'- prBvalerit,  or  TLV  9xcai]dt]d.  Mechanical  lilter  respirator  il  exposure  is

Van'ilaljon: Local            DiscretionaryE*h&LJst Mactianical       Recommended(GE,no'al):

Prolrmi,aGloves: N/A Flecommondad  as  mechanical  barrier  for  prolonged:yo°,e¢|len:exposure.

Chhar  Proto¢tiveC:lotr`ingorEqvipm¢nr. lt  irritBlion  occurs.  long  Sleeves  and  imperviolis  gloves  should  bo  won.

SECTION  8  -SPECIAL  PPIECAUTI0NS  AND  SF'lLL/LEAK  PFI0CEI]uRES

Fnr.Hcaanud:,?nng] £db%t:arak3::             Should  be  stored  in  original  container or  Ansul  rlre  extinguisher.

gr':::uik]n5:                                     D0  no(  mix  agents.

Sleog  Lo  bE]  TELk6n  in  case            Sweep   up.MatEirialisfl¢le®]edarSpilled:

#e]g8aB:6P°±al                              Dispose  of  in  compliance  with  local,  3(ate,  and  fod8ral  regulations.

HAZARDOUS  MATEF]lAL  IDENTIFICATloN  SYSTEM  PIATINGS
HAIAF`D  INDEX:

:  §:i:rue. HHa=Z=dd                   .i HEALTH
2   MoaerB(a  Harai.I                        + FLAMMABLLITY

:  i';::h#T:::,a                  i REACTIVITv
N/A  a   Not  Applicable              NDA  =   No  lJata Available

^N§UL I]nd  FCXIAY  a/.  I.a;6`®r®d  `/edam.rke.

At`Is`i FiRE proTEciroN. h^AFiiNETTE, wi 54 1 43i2542            71 5-735-71 I 1 Form  t.tl  F.asaourd        ili99II  wermf]lo u,S..  Inc.            I^ho tn  u.£J|



Fiui=.    :i     '9|     14:C17   CHGO    LIST    IMF-OJ'lGT    OF-C_CEl`CC-Il`l

|MATERIAL SAFETY  DATA  SHEET
PRODUCT

SA    825    0012

F'.3

HAZAao  flATiNG                          I..
4  _  8XT.EWE
3  -  HIGH
2  -MOOEhATE
I  -  allaHT

lN8lQNIFICANT

LITHIUM   M-P    GREASE                   I   |u-Iwc„-„...+....                                                  ,
SECTION  Iv,'ITcc)MA I. u i A C t u a I I+ a  a I v is I 0 N  C) R 5 u 6 S 101 A R tI._-------.-..- EMEf`GENCY  TELEPHONEtt6Y5F,ACTURER782-5800EfiEi;TaEc1.(8aoi424.93oa

AOOF`€ss  tNijMaEf`.  si.Reel. city.  STATE. ZIP  CC)nfi

ICHEMICAL  NAME  Of]  FAMILY            ^br\

ffiRMULA                NAI          FeTroleurn   Hvdrc].er   a
<     .                                                                       ,pHYSICA|"

'§ECTION  11  -.CHEMICAL  AND  PHY8lcAI  PRhA2AAOOusDEcOMposiTioNpaooucTs
F0ftMa          Seml-sc>l  ld

I                     rLon    dloxic}e                                                                                        ooofl6           Carbc)n   rr.onox   de.    CE    -iNcOMPATieiLiTy,KEEPAw^yFf]OMiStrongoxidlzlngagents    such   as:       hydrogen    peroxlde,6chronicaclc!.bror.ire
®                    M`neral     Oil

^Pf]EARANci`oGrease

LlsT ALL toxic AND HAZAROcius iNaREDIENTs7Nc,ne LQF\,,I         Amber

PE'2 C:lF\C  GRAVITtiwATEa=11RTBOILINGPT. 0 . 92¢NDA          .c®€

•.-.-...                                                        N  DATA

SPECIAL  Flf`E  FIGHT ING FBOCEDIJP.E6
FIASHP°e                    c.O.C.

1SI,•®'
inELTINQ  PT.                      NA                         .c®C

Fire   flghters   should   wear   aneDprovedselfcontflnedbreathlr\g 6 i-.C-._i
FLAMMABLE LIMJT6  tbNDA

90lu8lirrvINWATEFlAT25-.c'8

Ne.1  i r  I  A I  e

24         apparatus.               , 27  LOWER_UPPER~EXTiNGui8HINGAaENTs#DflYCH€MICALX:CO.=wATERSpaAt¥Fo^M.wATEnFOGR.5ANDtE^R"iaTOTHER

UNUSUAL Flf`E AND EXPLOSION HAZABDSDer\sesmc]ke2e

q.  VC)LATILEia(dYWTAi
NA

EVAP.  RATE'7'.''

NA
HeALTH  HAZAflD  DATASECPEPlTION  'V  -MissiaiEcONCENTfiAtioNs tAiRi

I

-vipcmpfiEssuflE(mmtlq,t20,C'
NA

9 NOA v^POR OENsrrv'AmI1' NA

EFFECTS  OF  OVEREXPOSuRE
'9

®H  ^S  IS
NA

]o        May   cause   skin   a   eye   irrltation   wlth   prolonged   c:ontact.
I C) I IC a LO a ICAL PH C) P I ft I IE S JO pH'

STnoNO ACIC}STRONGBASE            __STABLE                                -`UNSTABLE__}'

I

3' N.I,A.

Ehl32I EflGENcy FiasT Ale pf]oCEDufiESEyEsFlushwithlarge    amounts    of    water    for    at     least     15   mln.CallaDhysic,1anImmediately.

33 SKINCONTACT         wasn    thoroughly    w.ith    Soap    and    Water.`NHALATioNNDA V ISS3§ FT Y                   ` oo<o`fl°* `^`ATloo.i=2

JC3£
31               NA                                                                                                 (

lFswAiLc]wED         Call     a    PhYSIcier.     Immediate`y.

N4   -   NOT  APFLic^eLE NOA   .   tJO  C}ATA  AVAILABLE

paa6  '   ot  2

< I   LESS THAt`' > . MODE IHAN

=cq,',  ,:,.  e  5  .... i   :  -



Fiui=T   Ei     '9i    14:a8   cHi3ct   Lil5T    INFO_Mc.T   OF-c_cEI`icc-IM

MATERIAL  SAFETY  DATA  SHEET      pBooucT

P.cj

SA   825    0012

TION Vl' |ur§pEC|A[PRECAUTtoNS
Pa6CAUTioNS To aE TAKEN iN HANOLiNG AND

Keep   cc)ntainers   closed,

STORAGE

TioN Vfll -Tf]ANsro A"AT
uN,%l,'5fTTE°  EJ| u.S. a.a.I. fir`apEf` 8iiippiNG NAME"                                                                                                                                              lo   NUMBEB

„                 flE€uoL.%TED  E

u.a. a.a.T. HAZAPO CIAS5,a

ffi.
TRANspOFTATiaN€MEaGENcyINFOAMATIONCHEMTREC1.(8001434-9300|f

F\Q60 LABELISI  REclulAED6t

FaEiGHTCL.A.a5ZsiFicATiaNPetroleuni   Lubricating   C`reEse

a r£Ci^ L TRAN6 POF`TATIO N N OTES

5J

SECTION IX -COMMENTS

KEEP    OUT   0F    F`=AC.i   OF   CHI  L9REN!  I

We   b.li.V.  Ihc   6ta`emonts.   technical   Information  and  tocomm.ndattons  containod  halain  are  rdliabl6.  but  they
ale  given   without  warranty  ar  guarantee  of   tiny  klnd.   expre38   or  Implied,   and  we  asaiJme   no  re3panj!b(lily   fc)r
any  loa6.  damage.  or  cxpcn88,  direct  or  con38quontlal.  ar.15ing  out  of  thalr  TSC.

PjJ6   2   0!   2



FIU=i    £1     '511L]:E15    CHGIJ    DIST    INr-O_llGT    OF-C_CENCC-I[1u-
MATERIAL   SAFETY   DATA  SHEET

Tq>x    no.     :    042840

Part   Typei    Bnc]    Nilmbar
_-.-------------------------------------
Ford    -U.S.     BATTERY    -ALL

Hotorcratt    -u.S.    BATTERY    -ALL

Prlnt   Date
Last   R.vlewed 5

P.5

Part   name
___.---------------------------------..
BATTERY    ELECTROLYTE

BATTERY    ELECTROLYTE

I ----------- I---I ----   CHEH( GAL   AND   PHYS I GAL   PROPERTI ES  --I ------- 1[] ---- I -----.-

iiiiiii::!!::Lty           i;i::;p,,cab,a
pH                                                                  2.a

----- 1= ------ I--HAZARD0l'S   AND   OTHER   0lscLOSED    INGRE0l ENTS   I--I-I-I-IIi--fEli ----

p:::;:t         ::Ef:7:;H;,t:;::e.a:::,   CAs  number

>3o-60               1/1      mg/m3                                     7664-93-9

Chenicll    Name
~,,---------------------.--_

SUIFURIC    Aclo

Expo.ure   Limlt   Abbrev:atlons---.----------------------------------
TWA-Tlme   W.lght.d   Avarlg®      C-C.lllnq

S-Short   Term   Expciaure        Sk-Skln
Sol-Scllub`.   Compound£               Fu-FUTTics

ln]01-lnsolubl.   Compounds         0u-Oust,.`~'

[r.._ ...... _..._ .......  REGLjLATORV  , NFORMAT , ON ..._ .... _._._ ...... _.I

This   product   cont]lns   a   toxic   chemica`   or   ch.mica`a   lubj¢ct   to   the   reportln¢
requirrment8   af   Sactlon   313   of   Tltle   Ill   of   the   5upcrfund   Amerldm.nts   and
R.authorization   Act   of    198£   .nd   40   CFR   Part   372.

.... _,.n..______.. s , GNAL WoRO __ .,.... _._._._ ,....... _
DANGER    --CORROSIVE

---I-------------------I-----HAZARDS-----------.-------Iu-..---.=±...=

Contact   w{th   th!S   m8terial   win    cause  bijrns   to   the   Skin,   .yes   and   mueou€
membranes .

Wh.n   this   mat.r(al    com.i    into   contact   with   the   ey.a,   aer:ciug   d&mag.   may   occur.
Thia   product   15   h.rm.-ul    by    lnhalatih   tl.'r..n   !n   eor`tact   wlth   th.   :kin

and    if    lt   is   iwallow.a.
Thi6   product   lS    irrlt.ting   to   the   eyes,   rcapiratory   6y8ten   and   .kln.
This   product   may   bc   fatal    1f    lt    15   awlHowed.

FORD   MOTOR   COMPANY
OEARaoRN   Mt   48121



_-_,,,.---\
fiuG   21    '9i   14:E)9   CHGO   DlsT   Ir`irTo_MGT   oFjaEglii

MSDS
(CONTINUED)

Tax   no.     :    042840

P.6

Prlnt   D]t®    :    o4P/ao9299o2

....... ]]...I ......  TARGET  ORGANS   AND   Meg,GAL   C0ND,TtoNS   ...... Ir ....,... I ..... a].=

Ov.rexpo9ure   to   Com.   hazardous    lngredlentf    in   thl6   ProdLlct   hag   been   four`d
to   affect   cartaln  body   org]na   artd   Syatam.    In   €xp.rlm.ntal   animal8   .nd/or
humanB.    ThcSe    include:

Lungs
Taath
Sklr`,    Ey®8,    and   R.8piratory   System

--------- u-I--I---il-ACUTE  TOXI C ITY   I NFORMATl oN  --IiT ---------- ill-I ---- I=

Baaed   on   th¢   cc]mpo8Itlon   of   th.   product   ldahtlf led   by   th.   ®uppHer,
Selected   portion.   of    tha   acute   toxiclty   lnformat.ion   from   RTECS   are
3S    follows:

7664-93-9          SlllFURIC    ACID
lnhalatlan.    adult   rat,    LC50   -;10   mg/m3    (2   H,our.)
Oral.    adult   rat.    L050   -2140   mg/kg                                                              .

--Iili--IIii]I] ---- I--I--I-SAFE  HANDL I NG  AND  STORAGE -------- I--±!-I---il--I---

Oa   not   breath.   9aa/fumaS/vlpor/Spray.
u&e   th|±   product   with   ad.qllata  Ventll]tion.              .._       __    __.._ ....,.. I .,..-    r`  ._.'`    -' -___    ___  1 _  _

g.t   thla  in.t.rlal    ln  your   eya8,   on  your   thin,   or   on  your   clothlng.
an  oxldl2lnq   .g.nt  -avold   brlnglng   lt   Into   cQntict  wlth   an

Bo   not
Thll    'S
organic   material .

Star.  this   product   in  .lr-tight  contalnara  aw.y   from  aourc..  of   halt  .nd
I  i ght I

------- I-I---I-FIRE,   EXPLOsloH  AND  REACTIVITY   INFORMATION  Iilii~-I---

Br!nglng   thl.   product   Into   contact  wlth   cothultlble  matari.I   in.y   cauaa   a   f Ire.
EXTINGUISHER    INFORHATloN!    Dry   chemical,    foam.    carbon   dloxlde,
usa  water   to  cool   flr.-.xpa.ad  contalnerf   and   to  protact  p.I.onnel.
W..r   salf-contain.a  bra*thing  ]pp.ratui.
Thl8   product   can   raiet  vlolently  wlth   reducing  .gentl   and.organlc  mat.I-lil5.
Exploalve   HYOROGEH   GAS   may   be   ral .... a    lf   aqu.aua   aolutlona   al   thl.   mat.rl]I
come    :nco   contact   wlth   reactlv.   metals    (lRaN,    ZINC.    ALUHIHlm)  .

Irrltatlng   and/or   toxlc   fumal  and  g.Se5  may  I.  anlttad   upon   h..tlriq  ot
th,I   prodl,ct.

The   dacompaiitlon   cif   thl8   product  wlH-relea3a   taxlc   galaS.

FORD   MOTOR   COMPANY
DEAR80RN   Ml   4€121



F+uG  E]   ,91   14.09  CHGO  D[sT   INFO_,,GTas-[M

MSDS
(CONTINLJED)

Tax   no.     :    042840

P.7

Prlnt   Date   !   o4P/aoo29go3

---------------- I-I-PROTECTIVE   MEASURES   AND  TREATMENTS   --II ------ II ------ I ----

Use   of    an    imperv!cius   apron    ls   recommended.
Uae   general    ventl`at:on   and   use   lc)cat    axhauat.   wh.re   posslbl.,    ln   conf lned   or
enc`osad   8pace8.

Wear   ¢h.mlc&l    goggl.8   and   face   ehleld.
The  use   af   naopr.ne   glov.8   is   recom.nded,
lh   ci3e   of   contact  wlth   ay.8.   rln.e   imedlately  With   plerity   af   water   ar`d   8eak
medical    advice.

Imedlat.`y   tak.  atf   all   contamlnat.d   clc)thing.
„   the  mat6rlal    11.waUowed,   g.t   lnmadlate  medicll   ]ttention  ar   ]dviee   --
Giv.   sev.ra\   gla8ses   of   water  or  mHk.

It   gas/tune/vapor/dust/ml5t   from   the  mat.rlal    is   inhaled,    reimove   th.   affected
parlon    lmuediat.`y   to   fresh   air.

for   fkln   contact   f luah  .with   large   amounts   of   water.
Wash   thoroughly   after   handllnc.

------------------ 11-I ----  NOTES  T0  PHYS I C I ANS  ---- I---11 --------------- I---==--

lf   the   prciduct   i&    lngc€tad.    probab`.  muco=al   a.mage  may   contraindlcate   the   iJs6
of   gaitrl¢   lavlge.     Tr.at   the  atfectad   p.rson  approprlataly.

.._._ .... [~_.~._  SP,LLS,  LEAKS  AND  D]SPOSAL .__,in_nu.__._d==.I

Etlminlt®   eu    soi]rcea   of    lgnitlon   or   flamm&b`eE   that   may   cone   Into   cor`tact         .
wlth   .   .pll`   of   thls   mat.rlal.

Avo:d   .kln   cor\t]c:t   and    lnhalatlon   Cif   vapors   durlng   difpo&Al    of   eplllh
Ol.po3.   of   Wast.  matarlal   .ccordlng   to   Locil,   Stat.,   and   Fad.r.I

Envlronm.ntal    Rtigulatlon8.
In   case   of    1&rgc   Spill8,    fo`lc>w   aH    facillty   Emerg.ncy   Ra&ponse   Procedur68.

._.._.N_ ..... _ .... __. SPEC I AL  REMARKS  ......... _._._.[r .....,.... ===..

This   I.   an   .cldlc  mit.rlal.

----------  u.   S.   eEPARTAERT  aF  TRANspoRT^TioN   INFORHATioN  -II-~--I--I--=

St`lppirig    name:    aATTERY    flulo.    Aclo       uN:    17SG
Hazard   Clasal   Corroalv.  matarlal                   Hazard   L]bel!    Corrosive

The   ch.ml¢al    nimc(a)    tlppearing   below   under   "NA^E"   must   .ppear   aa   part   of
±hipplno   name    lF   ths   amount   being   8hippE±    in   each   contalner   axe.ed6   the
quantlty   .hown   under   ''RQ"   below.      The   latter5   "RQ"   mu6[   also   app.ir   as   part
of   the   Shipplng   name,    ln   the   form!

•hlpping   name,    chamlcal    name.    RQ.

For   u.S.      Shlpm.ntg    from   Fc)rd   FaciUtiE±,    consult   the   "Ford
Hazardous   n.terial   Transportation   Control   Program"  Manual,   oth.rwi"
con€ult   49CFR172.
------ CAS--RQ(1b5)   -NME -----------------------------------------------------

766h-93-9          2777          SuLfuRICACID

FOBD   MOTOR   COMPAN.Y
hE^DD^ON   MI   A,ql?1
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MSOS

Tox   no.     :    042840

P.a

Print   oatc   !   o4P/ao92;g3

---------------- I---J|---II-PREPARAT I oN   I NFORMATl oN  ----- I ------------- I---E=]I.-

Health   and   safety   Information   ha8   bean   evaluated   by!

Environm6ntal    i   Occupational   Toxicology,      Occupat:anal    Health   6   Saf.ty,
Ford   Hotor   Company
goo   Park`ane   Towers   Wegt,    D¢arborn,    Ml       48126         ..

For   .margency   caW       (3W    337-3182   -c}r-    (313)    323-0045    (for   24   hour   Service)

Thls    ig   the   last   page   ot   thi.   HSOS.

FORD   MC}TOR COMPANY

OEARBC)EN   Ml   48121
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