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KANSAS GEOLOGICAL SURVEY EXPLORATION SERVICES
ACCIDENT PREVENTION PLAN

PROJECT DESCRIPTION

Proj ect Name:

Location:

Site Safety Officer:

Plan Prepared By:

High Resolution Seismic Reflection Survey to Delineate
Buried Channel under Marine Corps Air Station, Cherry
Point, North Carolina

Cherry Point, North Carolina

Richard D. Miller

Richard D. Miller

Estimated Duration ofField work:   7 days

11.        STATHMENT OF WORK

High resolution seismic techniques were successful delineating stratigraphic units and
bedding gcometries significant to the hydrologic modeling of unconsolidated sediments less than
60 in deep at Cherry Point Marine Air Base near Havelock, No]th Carolina (Miller et al.,1995a).
Discontinuous confining units deteeted by seismic techniques and confirmed with drilling cannot
be completely delineated and mapped with existing data.  Approximately 6 lam of surface high
resolution seismic reflection pro filing designed to complement profiles from previous KGS
surveys will be necessary to delineate confining units and extrapolate inferred channel features
across the base Q]igure 1).  Land seismic reflection data has demonstrated bed resolution poten-
tial on the order of 2 in and the imaging of sand/clay sequences separated by 6 to 9 in as deter-
mined by drilling.  This survey is designed to provide continuous subsurface coverage in four
areas of the Base presently possessing no subsurface control, or at best very localized drill and
geologic information.  The target of this survey is paleocharmels suspected to underlie portions
of the industrial area of the Base.  Delineation of buried channels is critical to the characteriza-
tion of the spatially varying hydraulic properties of aquifers and confining units in this area.
Geologic interfaces between 10 and 60 in represent the window of interest on this survey.
Thorough delineation of orientation and general geometry of the buried charmel(s), as suggested
by drilling and previous seismic surveys, should require about 6 lam (4 miles) of subsurface
coverage on 4 lines.

The proposed production portion of the survey will consist of 41ines totaling al]out 6 kin.
TThe survey goal is to accurately map any clay layers that are discontinuous or drastically change
orientation and/or thickness.  Based on previous work on the Base, the only testing necessary
will involve the optimization of acquisition paralneters and equipment directly affected by a
source configuration (microvibrator planned for line 4) previously untested in this geologic
setting.  Proven high resolution techniques (Steeples and Miller, 1990) will be used to acquire
data on this survey.  Production data will be acquired in a standard CDP format (Mayne,1962)
using roll-along or a fixed acquisition technique similar to conventional petroleum exploration
data acquisition.  The gcophone spacing, acquisition filtering, seismic source, gcophone type,
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Figure 1.   Site map of Cherry Point Marine Air Station indicating the major roads, rivers, runways,
existing and proposed seismic lines, and VSP wells.
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spread geometry, sampling interval, total samples, shots/point, and acquisition philosophy will
be based on extensive pre-production tests performed on this and previous surveys.

The project will consist of two major phases:  testing and production.  The testing phase
will commence as soon as a mutually agreed time can be arranged between the Kansas
Geological Survey (KGS) and United States Geological Survey (USGS).  The testing phase
should only require about one day of walkaway tests near a planned survey line.  Walkaway
noise tests will be gathered according to common shot station and receiver offset and separated
into distinct groups according to seismic source and source parameters.  Test data should provide
sufficient information to determine the source and source parameters appropriate for the
production portion of the project.  Once the source configuration has been determined and the
acquisition paralneters confirmed by both KGS and USGS the production phase will commence.

Production data should require about ten to fourteen days to acquire (depending on the
source selected, weather conditions, and line access).  Acquisition of the production data will
follow well-established procedures, but will be somewhat dynamic with respect to specific
parameters.  The basic structure of both the acquisition and processing flow will be consistent
with previous KGS surveys.  Step-by-step analysis during the acquisition and processing phases
of the survey will be continuous, with modifications made at any stage of the survey if deemed
necessary to ensure the quality of the final product.

Outline of Proposed Program
1)  A focused and limited walkaway noise test will be run to determine the effectiveness

and need for the microvibrator source.  This test will include:  both the microvibrator, downhole
30.06, and sledgehammer on a cement/asphalt surface at offsets ranging from 0.25 in to over
90 in as well two different types of geophones will be tested with/without rock mount type base
plates.  A complete analysis of shot gathers incorporating geologic and all subsurface data
available will provide the information necessary to optimize the acquisition parameters.

2)  Contingent on the walkaway noise tests, 2-D profiles will be acquired approximately
along the proposed lines (Figure 1).  Data will be acquired on 48 recording channels (with the
exception of any vibroseis data which will be acquired with 47 recording channels, reserving one
for the pilot) in a roll-along format if the USGS requests the 48-channel method, or 180 record-
ing charmels in a fixed spread if the USGS approves the 240-channel deployment.  Nominal 24-
fold redundancy is anticipated for roll-along profiles and up to 180-fold for fixed-spread data.

3)  The walkaway noise survey data and possibly the CDP reflection profiles can be
analyzed and, if appropriate, brute processed during the field portion of this project (on-site or in
motel room).  Processing and analysis will be done to insure project objectives can be met with
acquired data.

4)  If necessary, walkaway noise test data will be processed into final display format with
justification for acquisition methods, parameters, and equipment completed at the Kansas
Geological Survey in Lawrence, Kansas.

5)  Reflection data will be processed into CMP stacked sections using the most current
shallow reflection methodologies and software.  Available for data processing are Winseis (PC-
based processing software) and ProMax (Unix-based processing software).  The processing flow
will be designed to optimize the accuracy and usefulness of the final stacked sections.  Data
processing from previous work at the Base will greatly enhance the quality and timeliness of the
final stacked sections.

6)  Interpretations of these data will require close interaction between the USGS and
principal investigators from the University of Kansas.  Modeling may be necessary to sort out the
structural complexities of this site.
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Table 1-Summary of Proposed Survey

1)      Seismic system to be used -240-channel R60 Strataview from Geometrics

2)      Equipment and testing parameters
• 100 Hz L40A Mark Products Geophones (180 strings)
• triple 40 Hz L28E Mark Products Geophones (210 strings)
• downhole 30.06 projectile source
• variety of combinations

-hammer (20 lb,16 lb, 8 lb, 2 lb) and
-plate (1  sq ft x 1 ", 0.25 sq ft x 1 ", 2" shaft, 1 " shaft, punch)

• slide hammer impact source
• OYO Microvibrator (50 to 500 Hz, ~60 lb reaction mass, up to 800 1b hold down)

Testing will include
• several different types of linear sweeps within the 50-400 Hz range
• number of shots or vibrations to obtain optimum vertical stacking
• optimum receiver station spacing
• 360-trace, pseudo-continuous walkaway w/source offsets from 0.25 in to 90 in
• digital filtering

a)   Option 1* -24-fold, 48-channel roll-along recording
b)   Option 2* -up to 200-fold, 200-channel fixed spread recording

3)      Planned field schedule

Mobilization
Travel
Walkaway Noise Testing and Analysis
Production Data Acquisition (3,168 shotyoints)
Travel (retun)
Demobilization
Data Processing (1 week/100 shotpoints)
hterpretations and Reporting

Aoorox. Level of Effort
1 week
2 days
lday
14 days
2 days
1 week
~24 weeks
2 weeks

Preliminarv Renort (including all walkaway tests and safety report) approximately 7
months after initiation of research agreement.
Final Reoort one month after preliminary report review and comment by USGS.

*Depending on results of testing.

Seismic Reflection Philosophy
Unequivocal identification and verification of reflections on shot gathers is not only

necessary, it is mandatory for meaningful interpretations of shallow seismic data.  Matching
modeled NMO curves with reflection hyperbola intexpreted on shot gathers is the most con-
clusive means to both verify and analyze reflections.  This combination incorporates geometric
curve fitting (forward and inverse modeling), correlation to borehole data ®revious VSP work),
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and event identification (from single-fold shot gather data).  Data from this project will go
through rigorous verification techniques that include modeling, event verification, and cross
comparisons of geologic, borehole, and surface seismic data.  Modeling reflection arrivals as
interpreted on shot gathers is not only critical, it should be required by law.

Quality Control (QC)
QC is critical and will be continuous throughout acquisition.  Near-surface inconsisten-

cies, an extremely narrow and changing optimum recording window, and extremely variable
source/receiver coupling conditions will require strict compliance with QC guidelines and
meticulous monitoring of data, an absolutely essential aspect of the data acquisition.  Based on
subtle changes in the near-surface, minor adjustments to some parameters (e.g., source-to-near
offset) may be necessary to maintain the optimum recording window (Hunter et al., 1984).  The
seismograph CRT display, nearly real-time digital filtering, and real-time graphical display of
noise levels will pemit instantaneous monitoring of cultural, air traffic, vehicle traffic noise,
cable-to-ground leakage, and geophone plant quality.  After each geophone is planted, it will be
tested to insure a cable-to-ground resistance greater than I oooK ohms and individual geophone
continuity within 5% of nominal string impedance (including consideration for cable offset).  As
well, each geophone will undergo a modified tap and twist test.  No shot will be recorded if back-
ground noise voltage levels on active geophones is greater than 0.05 mv.  The ability of the
seismograph to real-time monitor noise levels, signal quality (through digital filtering), and
unacceptable geophone plants as well as the roll-switch's built-in earth leakage and continuity
meters minimize the chances a recorded shot is not maximized for the site and equipment.

EXPERIMENTAL (TESTING) PHASE
Unique shallow data characteristics expected to be evident during the walkaway testing in

the industrial area will exemplify the utility of a good testing prograni and demonstrate the need
to have a sizable repertoire of acquisition equipment available for testing.  A shallow seismic
reflection program needs to be tuned for the acoustic and logistical conditions at a particular site.
As previously stated, identification and confimation of reflection hyperbola on walkaway noise
tests is essential and best accomplished through mathematical curve fitting, matching to
borehole-derived velocity structure, and observation of file-to-file consistency.  Walkaway noise
tests will be designed so the subsurface is over-sampled horizontally and the source-to-farthest-
receiver-offset is at least equivalent to the primary depth of interest.  This allows all aspects of
the complete wave field (especially the reflections) to be thoroughly appraised.

The primary intent of a walkaway noise test is to allow the comparison of various source,
receiver, and instrument settings and configurations as they relate to overall improvements in the
signal-to-noise ratio and frequency content.  Walkaway tests are ideally suited to the identifica-
tion of individual events within the full wave field.  Phase velocity and wave types are a couple
of the most important pieces of information extractable from walkaways.  The relationship of
velocity and wave type to spread geometries and offsets needs to be completely analyzed and
understood for acquisition parameters and equipment to be optimized (Pullan and Hunter,1990).
Assumptions or partial analysis of these key properties could result in artifacts or improperly
recorded data.  Processing of walkaway data for this study will be limited to trace organizing,
gain balancing, and digital filtering.  Walkaway data from each source configuration or compari-
son parameter will be displayed in a source-to-receiver offset order.

Testing will focus on determination of the optimum source and to confirm parameters
selected during two previous surveys are appropriate for profiles to be acquired for this project.
Source comparisons will represent the first operation to take place after the appropriate safety
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and site logistics briefings and equipment shake-down.  Walkaway noise tests will be completed
within the first day, allowing confimation and selection of the optimum acquisition parameters
and equipment for the production portion of the project based on test data reduced to proper
display fomat.

Walkaway noise tests will be conducted near proposed seismic line 4 in the industrial
area (Figure 1) and as near to a control well as possible.  The walkaway will consist of source-to-
receiver offsets ranging from 0.25 in to approximately 90 in.  The downhole 30.06 firing rod
(Miller et al., 1989), OYO/Geometrics Microvibrator, various hammer and plate combinations,
and slide hammer will be tested to detemine the optimum source for the predominant asphalt
and cement near-surface conditions.  Experience with source testing (Miller et al.,1986; Miller
et al.,1992; Miller et al.,1994; Doll et al.,1998) will greatly enhance both the quality and the
efficiency of source evaluations at this site.

Of concern in the line 4 area is the background noise associated with the remanufacturing
operations.  The downhole 30.06 proved optimum on previous surveys where downhole place-
ment was unobscured and only occasional high noise bursts were encountered.  Downhole place-
ment of sources greatly reduces the amount of recorded ground roll and other seismic noise and
all but eliminates the higher frequency air-coupled wave prominent on weight drop generated
seismograms.  Along line 4 the paved near-surface will likely inhibit optimization of the tech-
nique in general and will require compromises be made in form of surface, non-invasive sources.

Both seismograph settings and receivers will be most likely be consistent with previous
surveys Q4iller et al.,1995b).  The receivers available for testing will include both single Mark
Products L-40A 100 Hz geophones and dual 40 Hz Mark L28E geophones wired in series.
Based on previous performance at this site the 100 Hz geophones will probably produce the best
response.  Testing of both rock and ice bases will be done in paved areas to detemine if adequate
coupling can be obtained without the need to produce a small spike hole for standard geophone
plants.   The need for a strong signal from the geophones is paramount, and from previous
experience lower quality geophones will not produce the desired high output within the desired
frequency band.  Unless data quality is dramatically different from previous surveys, once the
optimum source is selected, the production portion of this survey should begin.

Data collected during the experimental phase of this survey will be reduced to the
appropriate final display fomat on site.  All walkaway noise tests will be displayed according to
source-to-receiver offset with separate displays for each source, receiver type, and low-cut filter
tested.  The final walkaway sections will be trace balanced and displayed in a variable-area
wiggle trace format.

Final decisions concerning optimization of the survey design will be made after the
testing phase.  The data will be sorted, bandpass filtered, AGC scaled, and displayed in wiggle
trace format.  These plots should possess sufficient information for a qualitative judgment con-
cerning the optimization of shallow high resolution CDP seismic reflection methods to delineate
the structural and stratigraphic features of interest in this area.  Combining the walkaway noise
tests from this survey and CDP and VSP data sets from previous surveys should allow confident,
well-infomed decisions about acquisition of additional data at this site.

PRODUCTION PHASE
The production acquisition phase of this project will begin as soon after the testing phase

as is agreeable to both USGS and KGS.  The data should be acquired in 10 to 14 days.  Field
parameters and recording equipment selections will be dictated by the results of the walkaway
noise tests and previous surveys on the Base.
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Field geometries and equipment will be optimized in accord with results of previous
profiles collected by the KGS and the walkaway testing proposed here.  The data will be acquired
on a 240-channel (Quad 60-channel machines networked) R60 Geometrics Strataview floating-
point seismograph.  Parameters such as sampling interval and record length will be determined
after careful examination of the dominant frequency and usable bandwidth of reflection energy
recorded during previous reflection surveys on the Base by the KGS and walkaway testing
associated with this proposal.  The sampling interval will be chosen to ensure at least 10
samples/wavelength of the dominant reflection energy.  The total number of samples will be
chosen based on maximum time (depth) of interest as detemined by both the sampling interval
and the uphole surveys.  Once the seismograph's variable settings are selected, the settings will
not change for the duration of the particular line being acquired.  This is to ensure consistency in
phase and to avoid confusion relating to plotting scales, alias values, and system response.  The
parameters chosen to record the CDP lines will incorporate the results of both walkaway noise
tests and previous CDP and VSP data from previous surveys.

Based on experience at this sites and sites with a similar near-surface and target interval,
the most probable source used for production acquisition on the paved areas will be either the
OYO/Geometrics Microvibrator or some configuration of hammer/plate and in areas with a soil
surface the downhole 30.06 will like prevail as the optimum source.  Dual L-28E 40 Hz geo-
phones will likely be the preferred choice for the receivers on the production line as opposed to
the 100 Hz geophones used in the previous survey.

Data will be acquired using a standard CDP roll technique with either a constant
source/receiver offset, resulting in a nominal 12-fold CDP stack, or a fixed 200-station
assymetric split spread producing up to a 200-fold, variable offset stacked section.  Geophone
station intervals will be confirmed by computations and qualitative I.udgments made from data
acquired during the previous surveys and the testing phase of this project.  The geophone spacing
will be 1.2 in, which will result in a 0.6 in horizontal subsurface sample interval.  The data will
probably be acquired using some form of split-spread source/receiver geometry to enhance
reflection coherency and velocity control.  The source-to-nearest receiver will probably be on the
order of 0.6 to 1.2 in with a maximum source-to-receiver offset of approximately 50 in to as
much as 200 in.  Modification to the source/receiver geometries and offsets may be necessary
after analysis of the data acquired during the testing phase.

Fine tuning of the field geometries and equipment will be based on analysis of potential
(using physical properties derived from the test data) versus required resolution (Miller et al.,
1995b), balanced with maximum signal-to-noise ratio.  The I/4-wavelength criteria of widess
(1973) will be used to detemine the best vertical resolution with equipment and near-surface
conditions present during the acquisition of the test data.  The potential versus actual horizontal
resolution of the production lines will be based on the radius of the theoretical Fresnel zone.
Oversampling of the first Fresnel zone will not exceed 15 times for the shallowest imageable
reflection events (Miller et al.,1990) while a minimum of four times will be maintained
throughout the survey (Knapp and Steeples, 1986).

Data Processing
The principal CDP line will be processed with commercial processing software into a

CDP stacked format at KGS 's Lawrence, Kansas, facility (includes both Winseis and ProMax).
The basic architecture and sequence of steps to be followed during the generation of the final
stacked sections will be similar to conventional petroleum exploration processing flows with
exceptions relating to the step-by-step QC necessary for the generation of a finished stacked
section allowing confident interpretation of shallow features and realization of full resolution
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potential (Miller et al.,1989;  1990; Miller and Steeples,1991) (Figure 1).  The main distinctions
relate to the emphasis placed on velocity analysis (Miller,1992; Miller and Xia,1998), lack of
extensive wavelet processing, care and precision placed on muting, step-by-step analysis of
effects of each operation on reflected energy, limiting statics operations (maximum shifts no
greater than 1/4 wavelength of the dominant reflection energy with correlation windows at least
10 times the dominant wavelength), and coincident iterative velocity and statics analysis.

Each analysis step in the processing flow will be available to USGS for critique.  Any
additional infomation requested by USGS during the processing flow will be generated within a
reasonable amount of time (amount of time detemined jointly).  All digital infomation
requested by USGS will be delivered by KGS on CD-ROM or magnetic media (if available at the
KGS).  All hardcopy printouts of analysis steps as well as any special data request will be
delivered to USGS on 11" 600 dpi single sheets, or 36" 300 dpi roll.  Horizontal and vertical
scale on hardcopy printouts will be set to maximize the analysis potential and will be discussed
and agreeable with USGS staff.

Special emphasis will be placed on all the analysis portions of the processing flow.  It has
been proved necessary and most effective to do velocity and spectral analysis on every CDP
(Steeples and Miller,1990).  Many times variability in near-surface materials and/or conditions
require changes in processing parameters over distances of less than 20 in.  To insure the highest
quality geologically representative stacked section, velocity analysis of every CDP may be
necessary.  In association with point-by-point analysis, care must be taken to insure that all
coherent events on stacked sections intexpreted as reflections are reflections.  Biasing processing
parameters to enhance events interpreted as reflections that are actually coherent noise must be
avoided at all cost.  Differentiating reflections from direct wave, refractions, air wave, and
ground roll in the early portion of a stacked section is an extremely difficult task and must not be
taken lightly (Steeples and Miller,1990).

Final Products
The raw data will be transferred from computer hard drives to CD-ROM and/or 8 mm

tape at the KGS 's Lawrence, Kansas, facility.  Data recorded by the 240-channel Strataview is
natively stored in a SEG-2 format and as four separate 60-channel files.  Each recorded field file
will be appropriately grouped (either 60, 120, 180, or 240 channel, depending on acquisition
method) and converted to a SEG-Y format.  Standard archival procedures at the KGS involve
burning the data to a CD.  All field notes (08 and survey) will be scanned and loaded onto the
CD as well.  The KGS will ship the raw digital data in SEG-Y format on CD-ROM with all
digital and analog field notes to the USGS within two weeks of returning from the site.

Data processing will be continuous over the 5-to 6-month period to follow.  The CMP
stacked section will be provided to the USGS at various stages beyond brute stacks.  This should
allow signiflcant interaction, if the USGS so desires, in flne-tuning the data processing to
optimize interpretation of the seismic data.  The data will be processed using customized pro-
cessing flows unique to each line acquired.  A complete and detailed listing of the processing
flows and parameters will be provided to the USGS for review and comment.

Intexpretations of data provided with the final report will be based on coherent reflection
events, diffraction patterns, and unique discontinuities in otherwise coherent events and the
results and observations from the previous reflection profiles and VSP data.  Approximate time-
to-depth conversion will be included as well as stacking velocities and calculated interval
velocities.  Geophysical analysis of the data, the acquisition methods used, processing flow
followed, and significance of delineate features in this area will also be discussed.

Cheny Point MCAS, NC Page 8 July 1999



®

®

®

e

Overall Project Goal
The goal of this study will be to image and resolve structural and stratigraphic features

and characteristics within the upper 100 in at this site.  Results of this study will provide an
improved understanding of the continuity of reflectors beneath areas of the Base presently
unexplored and/or minimally understood.  Interpretations of channels, bed terminations, bed
thinning, and significant stratigraphic changes on the Chff stacked sections will incorporate all
the previous seismic studies in the area (Miller et al.,1994) and geologicthydrologic character-
istics and properties of this area as determined from previous integrated geoscience studies
(Daniel et al.,1996).  Extending the resolution and imaging potential of this technique is an
ongoing and ever-present objective of this survey.  Based on previous results at the Marine Air
Station at Cheny Point, improvements in either resolution or imaging potential will enhance the
hydrologic and geologic characterization of this site.
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Ill.      RESPONSIBILITIES

The responsibility for employee safety rests with each employee's reapective 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 applical]1e safety requirements as set fo]th by USGS
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 if lightning
strikes are closer than three miles (determined by 15 second count between lightning and
thunder).

2.     Ifconditious become excessive (i.e., temperature > 100°F with heat index over 1 l0°F),
continuous day operations will be modified to minimize chances for heat- or cold-related medical
problems.  Breaks of up to one hour every hour might be neeessary in extreme situations.

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

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

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

6.     Appropriate drivers licenses will be held by operators of vehicles at all times (KDOT
regulations).

7.     All explosive or flammatle materials will be properly stored and labeled in accordance with
KDOT regulations.

8.     High pressure systems will be identified and will be maintained to meet or exceed
manufacturer' s speeificatious.
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IV.       SAFETY PERSONNEL

Safetv Personnel and Emergencv Contacts

1.     RIck Miller a£GSLsite safety officer

2.     David Laflen (KGS)-Source operations

3.     Joe Anderson (KGSLLine operations

4.     Beth wrege (USGS)+Delegated Representative and site consultant

5.     Ken cobblivilian Representative of the Marine corps Environmental Affairs Dapt.
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Safetv Meetim! at survev site                                                     Date:/Gun/explosives safety (handling of ammo, use of sources, cleaning and maintenance)

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

pr'   Vehicle safety (road travel, waming signs, traffic control)

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

F'    Site requirements (PPC) (gloves, hats, boots, hearing protector, safety glasses)

F/Emergencyprocedures(injuries,propertydamage,potentialproblems)

I/ Equipment hazards (safe use of ATV, loader, augers, etc.)
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Safetv Meetim! at Survev Site

Ad
+i+

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

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

Vehicle safety (road travel, waming signs, traffic control)

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

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

4h   Emergency procedures (injuries, property damage, potential problems)

5K   Equipment hazards (safe use of ATV,1oader, augers, etc.)

c?    First Aid (heat stroke, frostbite, animal bites, etc.)

The following people were present today:
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Safetv Meeting at Survev Site Date..       hlirdii

rf'Gun/explosivessafety(handlingofammo,useofsources,cleaningandmaintenance)/ Environmental hazards (heat, plants, animals [snakes, etc.])

ff'   Vehicle safety (road travel, waming signs, traffic control)

rf'    Civilian/bystander safety (safe distances, visitor check-in)// Site requirements (PPC) (gloves, hats, boots, hearing protector, safety glasses)

Emergency procedures (injuries, property damage, potential problems)

J    Equipment hazards (safe use ofATV,1oader, augers, etc.)

b'   First Aid (heat stroke, frostbite, animal bites, etc.)

The following people were present today:

Site Safety Officer

Cheny Point MAS, NC Page 14 July 1999



D

h
D

D

D

D

Safetv Meetim! at Survev Site

I/
Da:he..      \l,Clqq

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

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

E/    Vehicle safety (road travel, warning signs, traffic control)

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

Site requirements ¢PC) (gloves, hats, boots, hearing protector, safety glasses)

Emergency procedures (injuries, propertyr damage, potential problems)

Equipment hazards (safe use of ATV, loader, augers, etc.)
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Safetv Meetim! at Survev Site

•£
Date..     n/,,)ql

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

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

cF`Vehiclesafety(roadtravel,waningsigns,trafficcontrol)

c£   Civilian/bystander safety (safe distances, visitor check-in)

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

j&   Emergency procedures (injuries, property damage, potential problems)

¢    Equipment hazards (safe use ofATV,1oader, augers, etc.)

j=      First Aid (heat stroke, frostbite, animal bites, etc.)

The following people were present today:

__    I-#±+
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Safetv Meeting at Survev Site/ Da,he..      \llplf i

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

/   Envirormental hazards (heat, plants, animals [snakes, etc.])

I/ Vehicle safety (road travel, waming signs, traffic control)

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

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

J    Emergency procedures (injuries, property damage, potential problems)

J    Equipment hazards (safe use ofATV, loader, augers, etc.)

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

The following people were present today:

#SruoE%`pvTTan   p%=€          '''nlf i ifif zH-_
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Safetv Meeting at survev site                                                     Date:

rf'Gun/explosivessafety(handlingofammo,useofsources,cleaningandmaintenance)

rf'Environmentalhazards(heat,plants,animals[snckes,etc.])

/Vehiclesafety(roadtravel,wamingsigns,trafficcontrol)

rf'Civilian/bystandersafety(safedistances,visitorcheck-in)

I/Siterequirements(PPC)(gloves,hats,boots,hearingprotector,safetyglasses)

rf'   Emergency procedures (injuries, property damage, potential problems)

rf    Equipment hazards (safe use of ATV, loader, augers, etc.)

rf'    First Aid (heat stroke, frostbite, animal bites, etc.)

The following people were present today:
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Si]ecific Safetv Red uirements

Personpel Sat:ty Equipmept:  All.persoqu.el will be provided hard hats, safety shoes, hearing
protection, and eye protection while working in the field during the seismic data acquisition
phase of this project.  Equipment appropriate for the site will be worn.

Vehicular Safety Eq_uipment:  All KGS vehicles will be equipped with a first aid kit and a fire
extinguisher.  A pertable cellular phone will also be available in a KGS vehicle and will be the
primary means of communication in the event of an emergency.

Fire/Explosion Prevention:  No smoking or open fires are allowed in or around KGS vehicles.
The ammunition vehicle will be equipped with a fire extinguisher.  The ammunition vehicle will
always be in visual contact of a qualified crew member.  All ammunition will be kept in steel
ammunition cases stored (when not in use) in a locked steel container attached to the ammunition
vehicle.

Time of work:  Every effort will be made to expedite all work during clear daylight hours under
unrestricted visibility, in good weather conditions.

Accident Prevention Plan Participation:  All KGS persomel participating on this project will be
required to review this plan prior to arrival on site.

All KGS staff will be required to comply with rules outlined with this plan.  Failure or inal]ility
of USGS or KGS personnel to comply with the site safety guidelines presented herein will be
grounds for suspending all project work until compliance can be assured.

Copies of this Accident Prevention Plan will be available on the dashboard of project vehicles.
Emergency call numbers and evacuation routes are included in this safety plan.

Compliance with the following KGS General Health and Safetv Rules is required by the KGS of
all its staff and any visitors working or present on the job site in all operations.

1.       Accidents or injuries must be reported immediately to the site safety officer, no matter how
minor they seem.

2.       Know how to do yourjob.  Check your work area to determine what problems or hazards
may exist.  Review the safety requirements of each assigned job with your supervisor.
Your activity may endanger other persons or nearby equipment or property.  Take neces-
sary steps to safeguard them.  Be aware of what others are doing insofar as their actions
may affect your safety.

3.       Always maintain a safe distance away from any of the explosive seismic materials and
devices unless you are apecifically authorized or trained to handle these materials.  Keep
persons not authorized in the use of these materials away from the explosive work area at
all times.  Those authorized to handie explosives shall use every reasonable precaution,
possibly including, but not limited to, visual and audible waming signals, flags, or
barricades to ensure safety.
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4.      Report unsafe equipment, hazardous conditions, and unsafe acts.

5.       Use the safety equipment apeeified for thejob.

6.       Practice good housekeeping in the work area.

7.      For your protection, obey all waming signs such as `Keep out," `No smoking," `Eye
Protection Required," and "Authorized Persomel Only."  Become familiar with site-
apecific emergency response plans.

8.       Do not take shortcuts.  Use designated paths.

9.       Do not engage in horseplay or roughhousing at any time.  To do so may lead to injury
and/or be cause for disciplinary action.

10.    No KGS staffDerson is permitted to use intoxicants or to be under the influence of any
intoxicant or drug while on the job.  This includes any time when operating a company
vehicle.  Failure to obey this policy may result in immediate temination of employment
w.TthTHGS.  See Section VII-University Alcohol and Drug Poliey.

11.    When in doubt about safety equipment or procedures required to do yourjob, ask your
Supervisor, Department Head, Site Safety Officer, or the Survey Health and Safety Officer.

12.    Failure to follow practices relating to your safcty or that of fellow staff or failure to
properly safeguard equipment, tools, or materials may lead to disciplinary action.
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V.        EMERGENCY INFORMATION

Hospital:

Emergency Room:

Havelock Police:

Military Police:

Explosive Ordnance Disposal :

Holiday Irm of Havelock:

KGS Emergencv Contacts

911

252-466-0255

252-447-3212

252-466-3615

252-466-3432

252-444-1111

Safety Coordinator and Proj ect Manager
Rick Miller, Kansas Geological Survey

Cellular (in the field):  785-766-8636

KGS Safety Officer
Kathy Sheldon, Kansas Geological Survey

Office:  785-864-3965

Emergencv Routes
(hclude road or other direction; attach map with routes highlighted.  To be filled out by Site
S afety Officer.)
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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 through 2/6/01.  This
certification was received through participation in the "Standard First Aid" and "CPR for the
Professional Rescuer" 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 EPIC Training and
meet or exceed 29 CFR 1910.120.

TThe following persons are certified as indicated ®lease cirele area[s] of certification):

Certified in:

Certified in:

Certified in:

First Aid

First Aid

First Aid

40hr OSHA

40hr OSHA

40hr OSHA

Certified in:       First Aid       CPR        40hr OSIIA

Rick Miller

David Laflen

Joe Anderson

Fire/Exolosion:  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.  If Class "A" explo-
sives 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.

Pemits:  All necessary and appropriate permits, fees, and licenses will be obtained by USGS,
with copies available on-site for inspection by local authorities.
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VI.       TASK SPECIFIC HAZARDS

The purpose of the geophysical investigation is to delineate buried river channel under
the Marine Corps Air Station at Cherry Point, North Carolina.

Downho]e 8-gauge Auger Gun
An auger gun (shotgun type device) may be used 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 (1) screwing the hollow stein auger approximately 3 ft into the
ground, (2) retrieving the center bit, (3) loading the shell in the firing tube and lowering the tube
until it latches in place, (4) firing the gun by impacting the top of the firing tube with a small
hammer, and (5) unscrewing the auger from the ground.  The auger gun uses a a/¢7c# 12-gauge
shotgun shells fired 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
A downhole projectile source will be available for this project.  This source is a specially

modified 30.06 rifle designed to be loaded and fired while secured to the ground in a downward
direction.  The firing tube is lowered about one fcot into a 1" hole.  A standard 30.06 rifle shell is
loaded in the above-ground breech and then detonated so that alr coupled wave @last), gas,
projectile, and shrapnel are contained within the 1" hole.  The procedure calls for 1) drilling a
1 " x 1' hole, 2) placing the firing tube in the hole (covering the end of the tube with a finger cot),
3) loading a 30.06 round into the al]ove-ground breech, 4) locking the bolt in place, 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.  AIl rounds are stored in a secure steel box.

Sledgehammer
The sledgehammer is a well understood and available source of acoustic energy availal)1e

for this project.  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 cany grip.  Activities such as chang-
ing broken handles and attaching new hammer switehes 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
mmaintained in case operator loses grip on hammer or hammer head breaks free from the handle.
Gloves, safety glasses, steel toed boots, and hard hat are required for operating this souree.

Weight Drop
The accelerated weight drop is a high energy, hydraulically operated source that will be

availalble if the situation requires its use.  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
ddanger.  The source is powered by a standard commercial skid-steer loader.  A single operator
runs the device from inside a protective cage.  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 low rpm
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and initiate the hydraulic value (foot control in operator cage), 3) weight is raised against
resistive force (rubberband), 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.

Microvibrator
The microvibrator has no moving parts (on a visible scale) and is self-contained.  The

oscillatory motion of the vibrator is controlled by an electric circuit with the vibrator itself
powered by electricity.  The computer control current is located at the seismograph with a 150 ft
tether connecting the power supply with the vibrator.  The vibrator is attached to the front of a
commercial skid-steer loader.  The vibrator is 1) carried to the VP by the front loader, 2) it is
placed on the ground with pressure applied by the loader, 3) the sweep is activated at the seismo-
graph, and 4) the vibrator is raised and carried to the next VP.  A 110V generator provides the
power for the system.  The primary safety risk is related to the electric power.  Proper handling
of the power cord and generator mitigates this risk.

General
Field operations will consist of geophysical investigations to detemine 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 instmctions are followed.

The field investigations will involve proj ect personnel performing geophysical surveys
of the study area utilizing the aforementioned explosive, 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 velocity impacts, and
high sound levels.
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VII.     ALCOHOL AND DRUG POLICY

The Uhiversity of Kansas (of which the KGS is a part) is a drug and alcohol free workylace
with stringent controls and penalties associated with the use and distribution of controlled
substances and alcohol in the worlaplace regardless of whether it is at a remote field location or
on campus. The Uhiversity of Kansas and Kansas Geological Survey consider alcohol and drug
use (nonrdoctor prescribed) while "onrduty" a health and safrty risk. The following section
details the University and Survey policy as it relates to drug and alcohol abuse and misuse,
enforeement 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 dmgs by students and employees on its property or as part of its activities.
The Uhiversity 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 Uhiversity events shall be subject to disciplinary action in accordance with applicatle policies
of the State of Kansas, the Board of Regents, and the Uhiversity 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 Uhiversity.

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 Uhiversity of any criminal drug statute
conviction for a violation occurring in the workylace no later than five days after sueh convic-
tion. The University will, in turn, notify as appropriate, the applical]le 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
purpeses of this policy, "conviction" means a finding of guilt (including a plea of nolo conten-
dere) 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 sul)ject 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. Uhlawful 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 bafoital. Hallucinogens include LSD,
marijuana, and psilocybin. State law classifies anphetanines and methanphetamines as stimu-
lants. Kansas statutes also provide for criminal penalties for conviction of certaln 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
tern 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 anphetanines.
Chronic use of narcotics can cause lung damage, convulsions, respiratory paralysis and death.
Dapressants such as tranquilizers and alcohol can produce slowed reactions, a slowed heart rate,
darnage 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. Dnmk
drivers are responsible for more than half of all traffic fatalities.

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

students at the Uhiversity Counseling and Psychological Services, Watkins Health Center, and
the Psychological Clinic. The Student Assistance Center and the University Infomation Center
are excellent sources for information about Uhiversity and community resources for counseling
and treatment. The Health Education Department of Watkins Health Center can provide further
infomation 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 Uhited 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 Uhiversity 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 Uhiversity 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 j ob perfomance.

•    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 j ob 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 en-lightened 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;"tost"ce-aibrvse VITHOUT IDENTIFYING THE CONCERNED EMPLOYEE before
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 mles 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 perfomance 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. 04ost agencies will, with the
consent of their client, report to a super-visor that the client has followed up on a
referral.)

•    Between the time of the meeting and the date set for assessing improvement injob
perfomance, the chaiaperson 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 remalns 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#.our cn;czz./czb/e /o cz#v e77ez7/ovee
wz.ffe cl# I.//#ess that interferes with job performance:
a.    Beg.7tg z7/czced o7! sz.ck /ea!i;e. 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 Uhiversity is
to be informed of the progress made in treatment and the appropriateness of a return
to duty and how job performance is to be assessed).

b.   Being granted a leave Of absence without pay fbr up to tweive months . I:his aphon is
for classified employee;, upon approval of th6 Dep-artment of Human Resources.

c.    ra!fa.#g ea!r/v re#.reme#/. This option is for those otherwise eligible. It is, of course, a
drastic solution for both the individual and the University.

d.   Reszgivf7cg. 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 remaln
confidential and separate from Uhiversity 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.   ACTIVITY HAZARD ANALYSIS

A.        Work Item:  I/se a/C7dss "C" Gw# 4""#Hflflo" (Auger gun / Buffalo gun or 30.06
downho]e)

Si]ecific Hazards-The apecific hazards involve injuries to persons or property danage arising
from normal or accidental detonation or improper handling of the shotgun armunition.

Control Measures-All project personnel working with or around the ammunition, seismic guns,
and associated equipment will exereise all appropriate and reasonable precautions to prevent or
limit accidents arising from use of explosives.  All explosive devices will be Class "C,"
consisting of fully containerized smokeless black powder in the form of shotgun ammunition.
Site work will confom with appropriate and reasonable Class "C" explosives handling, storage,
communication, and detonation procedures.  All seismic shots will occur in shallow boreholes 1
to 4 feet below ground level.

Rick Miller of the Kansas Geological Survey will be responsible for the safe use of the
ammunition to be used.  He will review the blasting communications and safety procedures at the
initial site safety meeting and agaln prior to the initiation of the first seismic shots.  All project
personnel must become familiar with and al]ide by these protocols.

Specific shotgun ammunition safety measures are as follows:

•    Storage:  All gun ammunition will be stored in a locked metal container.  The storage con-
tainer will have proper DOT labels for Class "C" gun ammunition.

•    Transportation:  The ammunition vehicle will cany proper DOT labels and will be operated
by Rick Miller, David Laflen, Joe Anderson, or Chad Gratton on or near site.  The vehicle
will contain a fire extinguisher, First Aid kit, and will be parked far enough off any road to
minimize the potential for a collision with other vehicles.

•    Handling:  Only Rick Miller or qualified alternate, KGS, will be allowed to access, handle,
and load the guns.  Gun loading and firing will be conducted in accordance with the
attached "Operations/Safety Rules and Regulations."

•    Firing Communication:  Rick Miller, David Laflen, Joe Anderson, or Chad Gratton shall
establish a series of waning signals to be used prior to and following each shot.  An audio
signal will indicate the beginning of a shot (or prior site specified requirements).  He will
review the precise waning procedures with all project participants at the initial site safety
meeting, and will monitor compliance with these procedures.

•     Safe Distances:  All project personnel not authorized to handle the ammunition and guns
must stay a distance of 10 feet away from the guns and shot locations.  Non-project
personnel will not be allowed in the work area.

Blasting shall not commence if any of these protocols is not met.
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Transoortation.  Transportation of the guns and ammunition is on a standard 2-ton flatbed truek
and enclosed gcoseneck trailer.  The ammunition is carried in .50-caliber military-style ammo
boxes.  The ammo boxes are locked in 10-gauge steel boxes that are permanently bolted to the
truck bed.  The ammunition is classified as "Class C Explosive" by the U.S. Department of
Transportation.  No more than 2,500 rounds of ammunition will be transported to this project,
packed in quantities of around 160 per container.

8.        Worklte:in.  Modiif i.ed Auger Gun

Soecific Hazards-Detonation outside downhole environment and hand entanglement in moving
Parts.

Control Measures-Safe gun practices (detailed in supporting documents), care and inspection of
firing mechanism, and minimum standoff distance from source when under hydraulic power.

C.       Worklte:in::.  Traf f ic control

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

Si)ecific Hazards-The apecific 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.

D.         Work Item:  BOJf ASS-6 £¢#d£4jr Gw# [not used for this survey]

The Bolt Land Air Gun has been in routine use in oil exploration for more than 20 years.
The device consists of a 3{ylinder diesel engine, a four-stage alr compressor, and an enclosed
water filled chamber ®ousing 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
trunk.  The 3-cylinder diesel engine powers not only the alr 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 the ground with the weight of the truck used to hold the device to the ground.
TThe gun is electrically detonated from the cat of the truck with no moving parts exposed during
detonation.  The engine and air compressor are enclosed in a protective shroud.  The gun
generates a thump to the ground surface approximately equivalent to 1/8 of a pound of high
explosive buried 3 to 4 ft beneath the ground surface.

Control Measures
1)  The careful and safe operation of the standard 4 wheel drive truck is well documented in the

ouners 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.
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E.         Work Item:  Mfrojvth [not used for this survey]

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 holdrdown 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 maximuni
movement of the pad relative to the vehicle less than 2 in.

Control Measues
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 manu-

facturer.
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.

F.        WorkTto:in::.  Rubberband Accelerated weight Drop

The rubberband accelerated weight drop (RAWD) generates acoustic energy by
accelerating a 50 to 100 lb weight through a 2 ft stroke impacting an 18 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 am 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 Measures
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 UhiLoader.
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a.        Workltem..  All Terrain vehicles (ATVs)

ATVs that could be on site include the 4x6 John Deere Gator and 4x6 Polaris Big Boss.
These ATVs all serve a very apecific purpose and are critical to smooth and efficient operations.
TThe ATVs never obtain speeds in excess of 15 mph and therefore do not represent risk of injury
due to excessive speeds.  The tiprover potential is minimized by the 4-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 Ga±Q]: is designed to carry the seismograph and 12-volt batteries.  This vehicle never
travels more than 10 mph and apends over 99% of its time parked along the survey line.

2) The BQ!a±j± is the primary work horse of the ATVs.  It transports cal]les and gcophones 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.

All ATVs have blinking yellow lights for increased visibility by other traffic.

H.       Work\tem::.  Slide Hammer and sledgehammers

Soecific Hazards-Uncontrolled swing and fragmenting of hammer or plate.

Control Measures-Only 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.

I.          Work Item:  Mferovjb7'ator

Soecific Hazards-Electric shock.

Control Measures-Operator will have an assistant responsible for moving, untangling, and
general care of eleetric power cord.
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IX.    TRA-G
At least one KGS personnel working at the site in connection with the projeet shall have

rreceived 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.

X.        PERSONAL PROTECTIVE EOUIPMENT

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

Based on the avallal]le information assessing the current condition of the sites, minimal
skin protection is required for general access.  The prescribed working uniform for all persomel
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
Hard hat* (only necessary for certaln operations)
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 expeeted 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, slide hammer, 30.06 projectile, and auger gun.
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RT.       SAFETY ANALYSIS

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

XII.     HNVIRONMENTAL IMPACT ANALYSIS

TThe envirormental impact of this activity has been evaluated and determined minimal ("small
footyrint') at more than six U.S. Government facilities Cf-12 0RNL, Oak Ridge, TN; WAG-10,
ORNL, Oak Ridge, TN; Paducch Gaseous Diffusion Plant, Paducah, KY; Nevada Test Site, Las
Vegas, NV; Fort Ord, CA; INEL, Idaho Falls, ID) as well as BLM and DOD sites.

XIII.   HANDLING AND DISPOSAL OF UNEXPLODED ROUNDS

The handling of live ammunition will be in complete compliance with sections VIII.A
and 8 and seismic gun operation procedures Goth sections of this report).  In the event a round
does not detonate using standard operating procedures, the seismic source will be left in place
undistufoed for a minimum of 3 minutes.  After this initial 3 minutes, the shell will be extracted
to insure minimal contact with operators.  The unexploded round will be placed in the metal
container used for the storage of spent rounds.  If the round is an 8-gauge it will remain in the
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 contalners attached to the truck.  If it is a 50real. 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 transported back
to the KGS Lawrence, Kansas, facility where they will be properly disposed of.

XIV.    REFERENCES

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

From the Uhited States Department of Energy:
DOE Order 5480.16, Fz.rea!7'wes Sb/edy.
DOE I.apoct DOBIEN106194-3, DOE Explosives Soyety Manual.
ID Appendix 0550, Sfa"cdczrd Qpera!#.o#cz/ Scz/!edy Reg%z.reme#ts, Part Ill, Subpart I, `Explosives"

From the Uhited States Department of Defense:
DOD 6055 .9-STD, Ammunition and High Explosive Saifety Standards
AR:385-63, Safety Policies and Procedures fior Firing Ammunition for Training, Target

Practice, and Combat
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Date of incident:

Kansas Geological Survey
Incident Report Form

Location of incident:

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

Uhinjured 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 diagrani if it helps
explain what happened) :

Site Safety Officer

KGS  05/1999
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Date of incident:

Kansas Geological Survey
Incident Report Form

Location of incident:

Was anyone injured?  Yes H    NO I      If yes, nanle(s) ofinjuredperson(s):

Uninj ured 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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Date of incident:

Kansas Geological Survey
Incident Report Form

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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Employee Name:

MEDICAL EVALUATION FORM

Kansas Geological Survey
1930 Constant Avenue
Lawrence, KS  66047

DateofExam:_i_'_=€Q=_=£7

I have reviewed the results of the medical health history, physical examination, and
laboratory tests prescribed for an ( initial / annual / exit) exam and certify that the
record ( is / is not ) complete.

Clearance for HaLzardous Waste Site Work

As per OSIIA Hazardous Waste Operations and Emergency Response Standards (29
CFR 1910.120), this individual was examined for medical conditions that would place
him/her at an increased risk of material impairment of health from hazardous waste
site work.  Based on this examination I certify that this individual:

EE

Comments:

has no medical contraindications to full participation in hazardous waste
site work, when conducted under the conditions of adequate training and
a health and safety plan.

has medical linitatious that restrict fun participation in hazardous waste
site work.  (Describe work function limitations, i.e. urting, temporary
limitation, pending medical follow-up work, etc.)

is medically restricted from any direct work with hazardous waste or
hazardous waste sites.  (Describe work limitations.)

Name of Physician:

Address:

Please P

€00 Roc`k Date:
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TRAINING OUTLINE FOR USE OF SEISMIC GUNS
"GOOD GUN SENSE"

I         Handling (always assume loaded and ready to fire)

A.       Transporting (vchicle, on foot, etc.)

1.          In field:
Always point down or away from populated areas
Always avoid lodging foreign material in barrel
Never strain to carry, get a second person
Never assume anything

2.         To and from site and storage:
Must be storage in a metal locked container
Must be stored with bolt and gun in separate locations
Must be completely broke down and cleaned prior to storage
Access to guns and ammo must be limited to trained personnel only
Live rounds cannot be stored closer than 5 ft from guns

8.        Cleaning

1.          Daily:

Must be inspected for unusual wear, signs of metal fatigue, or struc-
tural weakness at the beginning and end of each days service

Bolt and breech must be oiled and check for mechanical operation
At the end of each 1 /2 day service the barrel will be carefully inspected

and checked for signs of faitigue.
The bolts thaLt seoue the gun to the protective steel plate are checked at

least 3 times a day.

2.          SeaLsonal:

R/R springs in extraction system and those associated with the firing
rod

R/R bolts and nuts that attach to protective steel plate.
R/R mounting bracket as necessary
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C.        Firing

1.         Assumptions

NONE

2.         Never  Do's
Move from downhole placement with shell in chamber
Gun loaded with no one standing on plate
With one person on plate
With knees locked
Extract a shell in less than 2 minutes that does not detonate
Without both operators aware of detonation
Drop a loaded round
Return a mis-fire to live round canisters



March   24,    1987

llANDATORY    SAFETY    ROLES     FOR    USE    OF    THE

.50-CALIBER    SEISMIC    CON

The   .50-Gal   selsnic   gun  is   powerful  and  must   be   securely   positioned  when
fired.     Danger  exists   not   only  with   the   bullet   projectile,   bit  also  with   the
recoil  of  a  loose  gun.     Be  sure   that  all  n6untlng   bolts   are   tight.     Never
strike   the  gun  or   bolt  with  a  metal  object.     If   the  gun  is   jamming  or   stick-
ing,   clean  lt   thoroughly  with  WD-40.     Wiping   down   cleaned   parts  will  help
avoid   the   cohesion   of   dirt   and   sand   Co   the   parts.

Operational  Saf ety  Rules

1.     Each  day   the  Party  Chief  mu§[  make   sure   all   personnel  are  fully   trained  in
safety  rules.

2.     Arm   the  gun  ONLY  when   the  gun   is   in   position   to   be   fired.

3.     ALWAYS   unlock   the   bole   when  moving   the   gun   (disam   ic).

4.     NEVER  move   the   gun  with   a   live   round   loa.ded.

5.     ALWAYS   remove   the   bolt   completely   from   the   gun   for   transportation  and
Storage.

6.     ALWAYS   double   check   safety   procedures.

7.      Use   common   gun   sense.

Dowhole  Mode

Be   sure   all  mounting   tx)Its   are   tight.     Do   not   force   Cl`e  gun   down  an
augered  hole.     Re-auger   the  l`ole,   if  necessary.     Be  sure   that   the   base  plate
rests   on   the   ground.     Ha`-e   two   people   stand   on   the   place  w.nen  firing   (flex
kriees   to  absorb  the  shock).

If   the  hole  has  water   ln  lt,   seal   the  muzzle   of   tt`e  gun  w.i.Ch   tape  or  a
balloon   Co  keep   water   from  seeping   into   CI`e   barrel.     Avoid   tt`.1s   sltua[ion,   i£
possible.     Water   in  the   baLrrel  inay  seriously   damage   the   gun  when   fired.
Injury  i§  possible.

Surface  Mode

Be  sure   all  mounting   t)olts  are   tight..     Carefully   protect   the   breech,.
trigger,   and   bolt   when  moving   the   apparatus.      TIIE   TRIGGER  IS   EASILY   BROKEN
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OPEPIATIONISAFEIY PULES AND BEGULATIONS
FOF3 ll|E

AUGEF]  GUN

5  /   ,  -.  I  c: z-

The  auger  gun   is  a  multi-component  shallow  seismic  source
which  is  designed  for  safe  operation.    The  auger  gun  can  detonate  up
to   a  400  grain   black  powder  load   (approximately   equivalent  to   one-
twelfth  of  a  pound  of   high   explosive).     Improper  handling   or
operation  of  the  auger  gun  or  any  of  its  components  can  potentially
result  in  serious  injury.     Proper  use  of  the  auger  gun   includes  not
only  safe  operation  and  handling  of  the  gun   mechanism   (firing  rod)
itself     but  also  the  skid-steer  loader  that  transports   and  powers  the
device.     The  auger  gun  is  not  intended  to  fire  projectiles  but  it  has .
been  designed  to  do  so  safely  with  no  damage  to  the  gun  or
operators.     Proper   maintenance   is  critical   to   the   longevity   and
smooth  operation  of  the  auger  gun.     As  with  operating  any  firearm  or
explosive   device,   maintenance,   transportation,   and   storage   handle;.s
must  always  assume  the  firing  rod   is   loaded  and  the  safety  is  off.

ODeration    and    Safetv    Reaulations

1)     Each  day  the  Site  Safety  Officer  (SSO)  must  brief  all   members  of
the  seismic  crew  on  the  proper  operation  and  maintenance  of  the
auger gun.

2)     Prior  to  set-up  on  any  location  the  site  must  be  cleared  of  all
potential   underground   hazards   and   utilities.      The   'tip-over'   potential
of  a  site  (directly  related  to  topography)   must  also  be  considered
prior  to   access  with   the  loader.

3)     The  firing   rod  is  never  transported  or  stored   loaded  or  in  firing
mode  (locked  into  the  auger)   prior  to  downhole  placement  of  the
auger.

4)    The  firing  rod  is  stored  unloaded  (no  sleeve  snapped  onto  the
bottom)   in   the   left  side   storage   holster  during   downhole   placement
and   in-field   movement.
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5)    Only  after  the  auger  has  been  screwed  into  the  ground  and  the
center   bit  extracted   and   placed   in   the   right   side   storage   holster  will
the  firing   rod  be   removed  from  the  left  side  storage   holster.       The
shells  should   be  pre-loaded   into   metal   sleeves  and   ready  for  loading
prior  to   removing   the  firing   rod  from  the  storage   holster.     Once  the
firing   rod   has  been   removed  from  the   holster,   the  firing   rod   should
be  pointed  toward  the  ground  and  the  loaded  sleeve  snapped  into
place   making   certain   that   nothing   (hand,   finger,   etc)   is   covering   the
powder  end  of  the  sleeve.     The  firing   rod  should  then  be  immediately
lowered  downhole  and   locked  into   place.

6)     Firing  of  the  device  should  only  take  place  after  the  hole  has  been
water  flooded  and  the  firing   rod  handles  securely  locked  in  the  J
notches.     If  after  a  sharp  blow  with  a  hammer  the  shell  does  not
detonate  wait  for  at   least  5   min.   prior  to   removing   the  firing   rod
from   its  locked  position.     Once  the  firing   rod   is   removed  from  the
auger,  the  un fired  round  should  be  released  from  the  firing   rod  and
dropped  into  the  empty  shell  casing  can  on  the  right  side  of  the
devise  making  certain   not  to  touch  the  sleeve   itself.     The   un fired
round  should  not  be   removed  from  the  metal  sleeve  for  at  least  20     ..
minutes   after  placement  in  the  empty  shell  casing  can.

7)     The  skid-steer  loader  should  be  operated  with  good  common
sense  taking   no  chances  that  would  compromise  the  safety  of  either
the  operator  or  any  other  crew  member.    No  one  should  be  allowed  to
operate   the   loader   without   proper   training.

8)    The  firing  rod  should  always  be  handled  as  if  it  is  loaded.    The
firing   rod   has   an   automatic   safety   that  will   only   allow   the   firing   pin
to  travel  through  the  rod  if  the  gun  is  locked  into  place  in  the  auger.



Improved Shallow Seismic.Reflection Source: Building a Better Buffalo

John Healey, Jae Anderson. Richard Miller. Dean Keiswetter,  Don Steeples,
and  Brett Bennett, Karrsas Geological Survey

SUMMARY

An improved design of the buffalo gun,
incorporating hole drilling and shooting into one
operation with almost total blast containment.
provided nearly 50 percent more recordable seismic
signal than the traditional buffalo gun.   The 'auger
gun' is designed to optimize field efficiency,  source
couple, and safety.  The auger gun consists of three
main parts:   power source, auger/screw,  and
modified buffalo gun.   Amplitude spectra indicate the
auger gim delivers approximately 20 percent more
total energy and 50 percent more reflection energy
with no noticeable increase in recorded ground roll at
a test site in Lawrence, Kansas.  Subtle changes in
source environment, such as a 15 cm gap between the
detonation point and the base of the hole or inclusion
of water as opposed to air at the detonation point,
hat.e a significant effect on the quality of the recorded
data.   The auger gun should increase field efficiency
by over 50 percent on most shallow surveys. while
improving the signal-to-noise ratio and total energy
in comparison to the buffalo gun.

INTRODUCTION

Increasing  environment.al  and
engineering applications  of reflection  seismology
have spurred research and development of shallow
high-resolution renection techniques and equipment.
Resolution on the order of a meter is necessary to
detect ultrashallow targets-generally the goal of
most environmental and engineering studies
(Steeples and Miller, 1990).  Resolution can be
increased by boosting the recorded frequency and the
signal-to-noise ratio of reflection wavelets.   Recent
advances in engineering seismographs have made
possible cost-effective acquisition of 15-bit or greater
floating point data.   Generating a high-frequency
seismic source pulse has been accomplished in a
multitude of different ways in the past (Miller et al.,
1986).

The most commonly Used seismic
sources on shallow engineering surveys have fallen
under two main categories:   explosives or weight
drops.  The explosive category includes both high
explosives and 'guns'.   Weight-drop  sources include
everything from mechanically assisted vertical mass
impacts (usually >20 kg mass) to human-assisted
vertical znass impacts (sledge hammers, malls, and
thors).   Recene advances in high-ft.equency
engineering sources have come predominantly under
the .gun' classification.   Development of a downhole
shotgun capable of generating a consistently high
frequency source wavelet with only minimal increase
in expense and effort o`'er hammers, spurred the
shallow  seismic.reflection industry.   Downhole
shotgun sources possess  significantly more energy in

the 200 to 600 Hz range in comparison to hammer
sources  (Pullan  and  MacAulay,  1987).

DESIGN AI`tD TECHNIQUE

The  auger gun is designed to optimize
field efficiency,  source couple,  and  safety.   A measure
of success with the downhole shotgun source (as with
any downhole explosive source) can be related to
efficiency in generation of broad-band, high-
frequency energy.   Improved energy transfer is
obtained when downhole placement of the shotgun
shell includes a water stem and restricted recoil
(Miller et al.1989).  Containment of the air-coupled
wave has been at least partially accomplished for
downhole projectile sources with a steel containment
plate (Steeples et al.,1987).  To obtain proper
downhole placement of existing gun sources, a
minimal diameter pilot hole (generally 6 cm, or so)
approximately 80 cm deep must be bored.   The auger
gun described here incorpoi.ates all  the pre`.ious
operations and configurations into a single pass
source.

The auger gun consists of three main
parts:   power source  (skid-steer loader),  auger/screw.
and modified buffalo gun (Figure  1).   The power
source for testing described here is a 25 hp, 4-wheel
drive,  1.2  in wide,  hydraulic loader.   The  auger/screw
is a modified hydraulic auger that receives its
hydraulic drive power from the loadei..   The buffalo
gun used for these tests was elongated to slightly over
2 in in length, is designed for bottom loading (as
opposed to the standard scre`v-on head),  solenoid
firing, time break from a downhole sensor.   The
firing pin has an automatic (spring-loaded) safety.
These components  when assembled  represent
approximately 1500 kg and are transportable in the
bed of a standard pick-up truck.

Operation of the auger gun is a three-
step process:   (1) Screwing the auger flight into the
ground, (2) loading and firing the gun, and (3)
unscrewing the auger night from the ground.   Once
the 4-wheel-drive loader is in place, the containment
plate is lowered to the ground surface wit,h the weight
of the loader placed on the plate.  The hollow-stem
auger flight is then screwed into the ground using a
gaging device designed to ensure the flight is screwed

;§£o:v:e:a:r:¥n:h:etc!oo:ex;e]:S:¥sfaa3:g:t§!c?:at:;:a¥£ii:st
contailim.ent and minimal  residual borehoic.   After
the auger flight is securely screwed into the ground
80+ cm, t,he modiried buffalo gun is loaded (by sliding
the gun over a shotgun shell), lowered down the
center of the hydraulic drive head, through the
hollow stem auger flighting, and seated into a sleeve
at the base of the auger flight.  Watei. can be poured
through the hollow stem auger prior to downhole
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placement of the buffalo gun to improve source
couple.   Once positioned, the gun can be fired by
either a hammer impact on the top of the firing pin or
with an electric solinoid.

Safety must be of the utmost concern in
any operation involving seismic sources.   Designed
into the auger gun are several critical safety
improvements over the traditional buffalo gun.   First,
is the improved loading design that does not require
the operator's hand to come any closer than a meter
from the shell either during loading or while the live
shell is in the firing chamber.   Another improvement
is related to containment of the entire gun
mechanism in its downhole position throughout the
firing operation.   Finally, the firing-pin lock or safety
is spring-loaded and does not require operator
intervention prior to firing.  The entire design and
operation of the auger gun revolves around
maximizing the recorded reflection energy without
compromising the safety of the operator or
bystanders.

The auger gun incorporates several key
characteristics designed and previously shown to
enhance  high-frequency seismic signal  at the
expense of air-coupled wave and ground roll while
maximizing mobility, operator safety,  field efriciency,
and ground coupling.   Containment of the explosion
is optimized by screwing the auger into the ground
and positioning most of the loader weight on the gun.
Field efriciency is maximized by incorporating the
borehole preparation with the gun placement and
detonation.  The massive nature of the design and
improved Shell-loading procedure minimizes risk to
the operator.  Mobility is only restricted by the 1.2 in
wide, 4-wheel-drive loader.   Environmental impact is
minimal with remnants of the operation restricted to
a nominal 4 cm corkscrew hole approximately 80 cm
deep.

RESULTS

Data acquired for this test `vere recorded
on an Input/Output DHR-2400 seismograph with no
analog low-cut filtering.   Tbe sampling interval was
V2 ms and record length was 500 ms.  The receivers
were three L-28E Mark Products 40-Hz geophone§
wired in series and arranged in a 1 in in-line array.
The source-to{losest-receiver was 20 in with a
geophone station interval of 4 in.  The shells used for
this test were 8 gauge, 400 grain black powder blanks.
The recording environment was consistent
throughout the comparison.

Auger gun and buffalo gun field files
acquired under identical conditions allows for
comparison of several key source characteristics
(Figure 2).  The amplitude of the data is noticeably
l`!.gher with t,lie auger gun with very 1.ittle differeiice
in the doininant frequency on either field file.
Reflection information is not directly interpretable on
these shot gathers.  A 150 Hz digital low-cut filter
reveals a strong reflection present on both files at
approximately 80 ms (Figure 3).   The low-cut filter
does a good job of removing the ringy refraction
arrival clearly dominating the upper 120 ms of the
unfiltered files.  Some subtle indications of 50 Hz

ground roll  are still  present on  riltci.ed  files.   'l`he
general characteristics of the 80 ms reflection seem to
be consistent for both sources.

Amplitude spectra suggest the auger
gun produces  more useable seismic energy per grain
of explosive than the traditional buffalo gun (Figure
4).  Almost 25 percent more energy is present on the
auger gun spectra in the 30- to 70-Hz range than the
equivalent buffalo gun spectrum.  Lit,tle or no
observable increase in the amount of recorded ground
roll can be observed on spectra of unfiltered data.
Peaks in the spectra around 90 Hz represent
reflection energy at this site.  The auger gun delivers
almost double the recordable high-frequency
reflection energy of the buffalo gun.

Subtle changes in source  environment
make considerable difference in the amplitude
spectrum of auger gun data.   Leaving a  15-cm air-
filled space between the base of a shell loaded in the
auger gun and the bottom of the screw hole reduced
total recorded reflection energy almost an order of
magnitude.   A water column placed in the hollow
stem auger flight just prior to loading the shell tight
against the base of the screw hole increased recorded
reflection energy by over 50 percent.   Signiricant
variability in frequency and amplitude of t,he recorded
energy resulted from slight changes in the downhole
environment.   These subtle changes and their
resulting effect on the seismic data are indicative of
how the near surface acoustically responds to gun
powder  explosions.

CONCLUSION

The auger gun should represent a 50 percent
improvement in acquisition rates and recorded
reflection energy at most sites when compared to the
traditional buffalo gun.  The auger gun is a
modification of the original buffalo gun design
(Pullan and MacAulay,  1987), and at some sites will
represent an improvement.   As with all seismic
equipment and techniques, site characteristics
dictate relative effectiveness.   One characteristic of
the auger gun that is not site-dependent and does
represent an improvement over the buffalo gun is
overall safety.  'I'he massive nature of the auger gun
should allow detonation of series charges totally as
much as 1000 grains of black powder.   Preliminary
testing indicates that at some sites it may be possible
to acquire over 500 shotpoints a day when station
spacings are 5 in or less.
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Fig. 2    Auger gun field file (left) compared t,o the
buffalo gun (right).

containment
screw guide

Fig. 1    Diagram represents the auger gun in above-
ground position.   Modified buffalo-gun
portion of the auger gun is not shown, but is
conceptually the same as previously
documented (Pullan and  MacAulay,  1987).
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Fig. 3    A 150 Hz digital low-cut filter enhanced the 80
ms reflection event on both the auger (left)
and buffalo (right) guns.

050 loo                  150
frequency (Hz)

200                 250

Fig. 4    The darkened area represents the difference
between the lower curve (buffalo gun) and the
upper curve  (auger gun).
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l}ovn``ol.a   .50-c.llbcr   ltlflc---aa  Advance   ln

lllBll-rc8olutlon   Scl®.[c   Sourcei]

Oori   W.    Steel.Lcs,    Rlcl`ard    I).    .1lller.    Raliih    W.    Ki`app,

Kai`s.is   Ccolo8Lc.il   Survey.

SU-Y
In   a   dLrecc   cooparl8oo,    the   dovnhole   .50-calLber

§eL8nLc   6ou[ce   produced   oore   selBnlc   el`ergy,   a
broader   body-vave   f requency   spectruai,   an   anplltude
drop   ln   the   all-coupled   v8ve,   and   4   higher   doe)1nanc
i requel`cy  of   the   recorded   body-vave  energy   than   the
silenced   8iirface   .50-caliber   8ource.     The   recot.ded
eelsalc   energy   o[   tl`e   dovnt`ole   rLf le   Shoved   an
Lf`creaeed   anplltude   of   6   co   12   d8   over   ct`ac
recorded   by   tl`e   ollenced   ®urface   rlf le.      The   doflil-
nan[   f requency   of   C``e   recorded   ref lecclon   energy
veg   congl8Cently   20   Co   40   Hz   higher   than   the   Sur-
face   rifle.     Tl`e   &1r-coupled   veve   aiapll[ude   Was
decreaeed  over  12  dB   by   8ub.ut face   I l[1tig   of   the
rlf Le.     The   I.equency  epectr`a  of   the  body-vave
pul8e  v8B   broadened  by  .loo.[  .  half   OCC.ve  on   tt`e
t`18l`  end.    "e  ..fecy  of  of)er.tloa  of   (he  eource  1€
oo[   col.pr®B18ed.     Re£1eccote  vl[h  .  dodlaanc   fre-
quency  ln  excee.  of  loo  llz  a.a  be  e.elly  ldentlfled
oo   field   f lle8  .[  depch®  of  1.e®   Ch.A  30  ti  ueln8
Cl`e  do`mhole   .50-c811t)e[  rifle.     Ideoclflc.Cloa  of
loo-llz   re(lectoce   frot.  I,loo  I  le  po.elble  ofi  field
flle8  of  aultlple  vertically  et4cked  domhoLe   .50-
callber  ehot8.    The  eource  vlll  operate  ln  art
ef I LCLerit   iianner   collecclng   COP   data,   coaLdion-of fsec
da[.,   or  epot-correla[1on  data.

INTRODUCTION

Incrl.."tiii!   a.wtroi`mcncAt   and   engLT`eerLng   Apt)ll-
ciilLoim   a(   rc(lec[lo.i   eeLeaolo8]/   `iove   8pu[red
re8e.1rcli   And   dcveloi}mer`[   of   eh®llov   hl&l`-re8o`uclon
t€rlcccLul`   tt!clinLquc8   Ai`d   equl|i-ent.      RQ3olu[Loii   ou
tl`e  order  of  a  I]eter   le   nece8€ary   to  detect   uLtt.a-
eliaLLov   targec8   vl`Lcl`   ate  generally   tl`e   goal   of
•osC   elwLrolmencAl   .`i`d   enBtoeerLng   6tudLe8.      Thl9
lnc.ea®cd   rcgolu[1or`   cafi   bc   obtained   by   boo8tLr`g
tlic    [[|.ti`i¢i`cy   of   [l`e   8ource   i>ulse   uhlcl`.    In   [urri,
1ricreace®   [l`e   doRlnanc   I requerLcy   of    the   [eco[ded
6eLsqiLc-refleccLori   energy.     CefieTa[1rl8   the   l`lsh-
€reque``cy   sel8nle   source   pulse   r`ece8cary   for
6halLov   appllcacLona   has   been   accoapllshed   Ln   a
®ul.cl[ude   of   dLf ferent   vays   lri   the   past   (Mlller   ec
al..1986).

Recent   8eLsnLc   Source   advances   at   the  Kan8a6
CeologLcal   Survey   (KCS)   have   tLalt`1y   revolved   around
surface   p.oJec[LLe-type   Bou[ces   (Steeples   and
Ki)app,    198Z:   MllLcr   and   S[eeple6.    1986;   Seeber   ar`d
S.eepLe6,   L986).     A   .SO-callb.r   rlfle,   which  vas
de918t`ed   and   buLIC   [o   8®fely   fire  a   750-8t.aln   bul-
let   vertLcalLy   Lnto  the  8rourid,   l`as  I.ore   receA[ly
beeo  adapted  to  operate  par[L.lly  under8[ound  vlth
ottLy   elie   flrLf`g   ®pparacu8   above   8rourtd.      Thl8   aL-
love  .ace  of)er.Clone,   a  hl8her-I [equency  Source
pulse,   end   ®o   1nct'ea®ed   .Lgrial-€o-nol8e   ra[Lo.

p±.5.I.t:.N..A.N.Q.r.x:.eii.N.i.q!.F..

Tli¢   r,..i`¢r;il   de8lgn   cence[6   around   o|.Clal7.Ini:   the
coi`vcrSlui`   Iil.   cl`i.rgy   iiroducL.d   liy   a    .Su-c.`llbi.r
rLf ti`   b`.Ll¢c    (rico   &clsm(c   (acou€C(c)   vave8.      Tlic

Itiajorlcy   of    the   energy   ?roduced   b,/   a    .50-caliber
round   goeg    lnco   acceleratlnt!   Cl`e   projectile   dad
lnco   exhau8C   gases.      Prevlou6ly,   vltl`   above-ground
8oiit'ces,   ve   have   silenced   and   dlspersed   the   ext`aust
8&8e8   lt`   hopes   of   ellnLnacl.n8   or   ac   lea§[   8rea[Ly
reducing   the   ef i ecc6   o£   the   air-coupled   vave   on
8eL8nlc   data.     The   dovnhole   .50-callber   rifle
nearly   glmulcaneously   excl[es   the   earth   wlcI`   €i
projec[11e   af`d   vl[h   e}chauot   gases   vhlle   concaLnLng
mo8C   of   the   air-coupLed   vave,    resuL[lng   ln
lncre®8ed   frequet`c.y   ar`d   sl8I`al-to-noise   raclo   oi`
8elBalc   recot.d   secclons.

The  dovnhole   .50-caliber   8el§olc   Source   con818Cs
of  a   .50-caliber  rifle  bolted  [o  .  a.6-co-thick
eteal  ple[e.     The   rifle   lco.elf   ls   a  8[.rLdard   .50-
callber   breech  and   bolt,   bullc   by  Texas  Gun  and
tlachltle  Coopany.   .tt.ched  to  a  €[andard   .50-calLbe[
tBechltte-gun  b.I(el.     Xachlned   8[ooves   11`   the  barrel
are  ueed   ltl  c0njuf`ccloa  vl[h  a  pressure  clamp   to
•CC.cl`   the  rlfl.  to  a  30-ca  by  90-co  eceel  plate.
The  [lfle  barrel   ls   lo`+ered   lrLto,4  60-to   80-cn-
deep  borehole  4  ca   ln  dlafoete[  unctl   the   place   16
flush  vlch   the  8t'ound  sut'face.     Thl9   steel  plate
&ct8   a8   a   ground   seal  and   a   platfom   Co   8[and   on
t7hlle   i lrlng   the  gun.     The  vel8hc   of   CI`e   shooter   oo
the   plate   and   tl`e   eriug   [LC   of   Che   barrel   Co   Cl`e
bo[ehole  valls   help  seal   tl`e  gun  co   ct`e  groiind.
The  rlf le  coo  be  equipped  vlth  a  source  Sensor  or
closure   wwl[ch   to   I:ciil.r.il:i`   ;I   tlmc`   l`rl...ik.       Flrlii#
ctla   b¢   do.`o   elt:licr   ¢lcclrlc;`uy   by   sl}lci`oW   ur
n]m`i^lLy    t}y    p`iu(ni:    r.Ii.`    rrli.,i...`r.       Tlit.   .lti..ili.ila    .5u-
callbcr   welt;lls   dboul   I(j   k8   ;iliJ    1*   t!..isiLy   ltJo-iicctioii
portable.

l`.kE()Uk;NCY    ^Nl}   A-J'l.I

1`l`e   dowi`l`olc    .S0    c;.llh.!r    lit.uJ`i.:i.i    Croiu    b    [o    L2    tlll

greater   recordabLe   seis.eLc   ct`ergy   a:   equlvalenc
offsec8   tl`an   [l`e   s{l.encl.I   surface   .50   caliber   (Clg.
I).     The   li`crea6ed   reco:dad   cner6;..   boosts   the
signal-co-I`olse   enough   to   s`ibstdn:lolly   clean   ui}
the   record   8ecclon.      The   source-tc)-closest   geopl`one
o€f8ec   ln   fig.    i   ls   43   a.      Besides   :}ils   nc[1ceable
lI`crease   ln   recorded   selstlc   er`er3:..,   a   cor}§ls[el`C
20-40   «z   hoos[    Ln   tl`e   do..(nal`t    i rei`iel`cy   of    [lil`
Source   wavele[   is   cl`ardc[erls.lc.

[n   previous   shallow-soot.ce  co.iparisor`3   (Xlller   eE
al..1986).   the   surface   .50-callbe:   pertorrDed   coia-
pa[Ably   (a  MLnl-PTiaacord   and  a   lo-6au8e   But falo
gun   ln   total   energLv   and   I requency   s?ec[run=.     TI`e
noted   locrea8e   Lf`   frequency  .ind   cner6y  vould   ou`ke
the   do.nl`ole   .SO-c®llber   rlfle   co..p`irable   co   Cl`e   8-
gau8e   Buffalo  gun  tthLcl`  vac   .`ooog   :he   beoc   sources
Ce8Ced   for   refle::loo   energy   ve:sue   3rou``d   t'oLL,
total  energy.   and   frequency  coi`Cei`c.

S^t.'l:`L`Y

S,,(|.ty    tit,u`'LJ    bl.    ',,     11` ..,,,, q'':`l    c.,;,`:|.,.,,    (`,   `.,,,,'

oiil.rat(on    I.`vol.:nL:    i..i*i.I.:   #.i`.r.:|.<.      Tli¢    r(rL`i    Lti |D
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I)o.i`l``il`i    .50-C.llhor   Rlf lc

moui`lctl    a.`   n   O.6-cn-CI`lck   flteel    pl.[c    to   iir(}Ct!cC
[I`c   o|ier.itor   i ron   f ragnenc8   .ad   to   help   t`old   [l`c
I:`..`    tl.:`..`Iri.Ly    ln    pli`cl..        .iLi`cc     ll`c    iiroj`!ctHc     Lii
f LrctJ    frod)   a   bolt    and   breecl`.    orlgLrially   deaL8ne{I
as   a   acand.ltd    I LreArrD,    [l`e   u[fliost    ln   8ofety   l`as
.ilrl...Iily    lit!i.n   d{!®lgi`cd    tnco    CI`e    nccual    I Lrlnr,
•uccl`ii.`ltliti.       .rl.a    l}ol[   oiid    I)r¢ecl`   ii]anufacturcr
dcsLgned   the   apparatue   not   co   frag.enc   even   lf   CI`e
bdt'rel   vac   coopLetely   ob8Cructed.      Tl`e   barrel   18   1n
*C/il`ili`rtl    `i®c    by    Cl`e   U.    S.    Itilll[Ary   o.`    .50-callhcr
dacl`1i`c   cun®.      Tl`e   excr4   [hlckf`eBB   of   a   aacl`1ne-gun
barrel   8ervea   to  dleelpate   heat   ar`d,   eopecLally   ln
ou.   ceee,   p[ocecce   fron  blov-out   Lf   fo[elgn  aiater-
1al   8e[®   Ln[o   the   barrel.      TtilB   n)akeg   contlnuoue
opeTacLol`e   8afe   and   coneLe[enc.

CASE    STut)Y

Silenced   8urface   .50-callbeT   vo   Dovnhole   .50-
caliber.

The   tll[€c[   coopat'1eon   of   [l`e   Burface  o``d   tl`a
dovohole   .50-caliber   rLf lee   v&e   f]e[forRied   near
Wlnct!r   Park,   Color.do,    lt`   .1`   .Cceepc   Co  detect   Clte
Mof fee   r.1lro.d   [utLnel,   85  A  belot.   the  ®u[f.ce.
me  recelvcTe  vete  ela8le  LOO-H2  8eophonee  vlth  .
I.2q  .[atLon  llicctv&l.     "e  .ources  vere  43  a  I.o.
[1`.  cloeeet  rcc.Lver  e[.[1on.     The  teeultltig
recorded  field  file.  plotted,   a.1ng  true  aopll[ude,
clearly  8I`ov  Cl`e  lncreaeed  a.plttud.  and  the
Lfic[e4eed  .len.I-co-nolee   I.clo  of   the  dovnl`ole
rifle  a®  coiopared   Co  the   eurf.ce  8ou[ce   (fig.I).
A  glaring  dlf (erel`ce   le   the  &b®et`ce   of  .1r-coupled
vave  on  the  field  file  uelng  the  do`rtlhole  rifle.
The   frequerLcy  dl£fererice   le   obvious   or`  the  ®bpll-
[ude  8peccra  (fig.I).

Dovnl`ole   .50-caliber  field  rlle8   .nd  S

The  dovl`I`oLe   .50-calltier   rifle   can  produce  a
eo`irce  pul®e  vlth  .  dooln.nc   reflecclon  frequency
lrt  exceee  of  180  tlz   (fl8.   2)  when  used  vl[h  .fl4lo8
1ov-cue   I llcere   that  have  .  -3   dB   point  of  220  Hz
A.`d   A   24   do/oc[Avc   Tollo(f .      Clean   -Li`(d`.a-pl`a®e
•ef LectJ.on  vavelete,   ea81ly   lA   exce86   of    L5011z,
caf`   be   ldcoclfLed   do`m   to   270   qLBec   dlreccly   off   the
lleld   file   (fl8.   3).     The   8pectruia  of   Cl`e   re€leccor
ec   85   osec   L8   alno8c   3   occave3   acro66   vL[l`   corner
€requencles   of   40   and   290112   (fig.   3).

The   dovnl`oLe   .50-caltbet.   rLfle   has   .`oC   ooly   beet`
|i.ovcu   to   be   a   `i!IefuL   ehallo`.  hlgli-resoluclon
ref lec[lon-selsolc   Source.   1t   elao   poe8e8se8   the
capabLIL[y   to   peoetrace   ae   a`Ich   ae   I.LOO  q]   of   eedl-
uel`[Ary   vel`eer  ovet.lain   by   15   [o   30  tB  of  veachered
alLuvl`m  (fig.   4).     Tlie   rcflec[1on  .c   720  qeec  on
the   I leld   fl.Ie  1®  ^rb`ickle  dolodlte  ac  a  depth  of
I,loo  a  lt`  ceocrel  K&ac...    Thle  elgh[-hot  ececk
vac   recorded  vlch  30-ttz  lov-cue  fll(ere  end  ten  40-
«lz  8eophofies.    Tlie  doqlcaa[   frequency  of  tl`e
reflecclol`  enet8y   1®   .bo`ic   LOO  H2.

^CtctlowLEDC.4EllTS

rundlfig  fot'  thl®   reeearch  vee   provided   ln  p&.c   by
Netlo.ial   Sclefree  Po`itid®[1oli  Graac   Wo.   EAR-8218735.
We   .pprecl&Ce  Eethcr  Prlce'e   ef forts   1n  oatiuecrlp[
preparatlol`  ®f`d  L14rlB  ^dklns-l{eljeeoa'e   edlto.i.1
eug8e8 Clone .
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Downhole   50-caliber   Bifle

Field   File
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Surface   50-caliber   Bifle  -vs-D.ownhole  50-caliber  Bifle
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'this--Single  shot  canparison  plotted  true  amplitude  with  identical  recording
parameters  clearly  shows  the  increased  signal-to-noise  and  the  improved  fregu(
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FIG.  3.

85  msec  Pleflector  Wavelet

Amplitude   Spectrum
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Eight   Shot   Vertical   Stack

Downhole   50-calir]er   Bifle
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MATERIAL
SAFETY DATA

EMERGENCY  PHONE  1.BOO-OLIN-911

SECTION  I  .  IDENTIFICATION
CNENIC^l N^WE . SYNONYWSIndustrialAmmunition  8  Gauge        (Small   Arms   Armunition)

CMENIC^l F^NILY FORMULA Tf`^OE  NAME

Not applicable Mixture Not applicable
OEScnlprTION C^S NO..

Container with powders and projectile Not assigned

SECTloN  11  -NORMAL  HANDLING  PROCEDURES
PREC^uTIONS TO  BE TAKEN  IN  H^NollNC ^NO STORAGE

Store  in  a  cool,  well-ventilated  place  away  fl`om  all  sources  of  ignition.   If  damaged,  do
not get dust in eyes,  on skin or on clothing.   Do not  take  intemally.   Avoid  breathing dust
or  fumes.    Upon  contact  witli  skin  or  eyes  wash  off  with  water. Avoid  breathing  fumes
during discharge.

PflotEctlvE EOulpN ENT vENTiLj\TION  REOumENENTs

En.                Safety glasses or goggles Local mechanical exhaust
clov..              None necessary ventilation recommended during
oth®r                Hearing protection recommended confined space discharge.

during discharge

SECTION  Ill -HAZARDOUS  INGREDIENTS

B^sic M^tEni^L                                                  °=HL^                   Lo co                  LC 5o                     siGNIFic^NT effects

I,Cad 50ug/m3 No Data No Data Eye irritation, fatiguedisturbanceofsleep

SECTION  IV -FIRE  AND  EXpl.OSION  HAZARD  DATA
F`^SN floINT         Not OSN^ CLJLSSIFIC^T.ON•...      . FLI`NN^elE  I     iowEFt     I     UPPER

EXPLOSIVE - -I.;..-- |lw',S
EmNoulsH"C MEbl^                              Deluge wit-h water, material is self-oxidizing.   Flcod  with water

to fifrht fire  find  to ®r)nl  s=hetl=.
SPEcl^l FIRE H^Z^Fto . FIF`E FIGHTING PROCEDURES

Evacuate area.   Fight fire from an exDlosion resistant location.

SECTION  V -HEALTH  HAZARD  DATA

THF`ESHOIO l"I.t VALUE

None  established. (lnot`Eanic recm. std.-air:   TWA  a.15  mfr (Pb)m3  (ACG]H  19R4-85)__
symptoms OF OvER ExrosuRE

Eye irritation, fatigue, disturbance of sleep.
ENEflGENCY Flf`ST.^ID  PFIOCEOUFtES

SK'N Contact of skin with shells presents no health hazard.

EYES
Flush thoroughly with  water.   If an irritation occurs, call a physician.

iwaESTioN
Ingestion of shells not a possible route of exposure.

Remove victim  to fresh air.
'NH^ut'OW



SECTION  vl -TOXICOLOGY  (Product)          (Sr,tall   AITis   Armu`iitJ.{>n)

^CurTE  Oft^l  10 50 Not applicable c^nc"OGENiciTy        Not  carcinogenic
wuT^GENlcltt              May  be  mutagenic

ACUTE OERW^l lt) sO
' >  2  g/kg

EYE imiTAtiow              May  be an  irritant
pi]iw^flv sxiN imiT^tloN                      Not  an  irl.itant

ACUTE  INl1^LJLTION  IC  SO Not known

PRINCIP^l flouTES OF ^BSOFIPTION
Inhale lion, dermal

EFFECTS oF ACUTE ExrosunE
Fatigue, disturbance of sleep, eye irritation.

EFFEcts OF cNf`ONic ExrosuftE Anemla,   cen[raLl nervous   system   depresslon,   toxicity   to   kidneys,
reproductive system and fetus.

SECTION  VII -Splll AND  LE^K^GE  PROCEDURES  (Control  Procedures)

^cTioN Fofi w^TERi^i RELEasE OR sp.u
Remove  all  sources  of  ignition.    Wear  goggles  and  gloves.    Use  non-sparking utensils  during
cleanup.    If  containers  are  damaged,  wear  NIOSH/MSHA  approved  dust  respirator.    Fouow
OSHA     regulations    for    respirator    use.    (See    29    CFR     1910.134).         Minimize    powder
contamination.   Clean  up  and  place  in  an  approved  DOT  container.   Isolate  and  do  not seal.
I.abel "Small Arms.Ammunition".   Wash &n contaminated clothing before reuse.

In  the event of a large spin use .the  emergency  telephone  number  shown  on  the  front  of  this
sheet.

TRANSPORTATION EMERGENCY, CONTACT CHEMTFtEC do®424.93cO
W^S" Ol9POS^L NE"OD

Dispose  of  contaminated  product,  empty  containers   and  materials  used  in cleaning up spills
or leaks in a manner approved for this material.   Consult appropriate I ederal, state and local
regulatory agencies to ascertain proper disposal procedures.

SECTION  Vlll -SHIPPING  DATA
a.a.T. cuss                                            class c Explosive       Olan[-D

sECTioN  ix -REAerivlTy  DATA

sT^eiE          X  uNst^eiE           ^t              ®c                   ®F N^z^fttrous w^v cocun
ro.i"[.iziiTiow wiiiwotoccun    X

coNolTioNS To ^volo              Open flame, heat, sparks, §hocor percussion, pressure

iNcoNp^Tieiirrv {w.`.d.I to ^widi             Acids, alkalis, Oxidizing materials (contents)

N^z^Roous oEcoNposiTioN prot>ucTs             Lead fume, carbon monoxide

sEerioN x - pHysic^L DATA

WEITING  POINT              N/A v^roR PAEssuftE                N /A VOLILTIIES                                        N /A

BoiilNc roiNT             N /A soiueiiitt iN w^tER        N/A Ev^roRATION fIATE                     N /A

ispECIFICOR^Vltt  (Nio.1|        N/A pl{                                             N /A v^roR OENSITT |^I..1l             N/A

INFOFiMATION  FUF`NISHED BY:                  C.  C.  Noonon
(203) 789-5436

1475

DATE         November  16,1985

D®partm®nt ol Envlronmental Hygl.n. and Toxlcology
(203| 789.5430

olin cORpORATioN
120  Long  F`Idg®  Fload. Slamlord. Connocllcut 06904

0CEAN®   N®twork
EMERGENCY  PWONE 1.COO-OLIN.911
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M'aiedal infdy Data §h.oat.     .

ELpp.EL%rmthsqyqu
29 CFf) I.Io.1ae.  SI.f`d.rd I".ei b.
cml.ed lo. p" .ql*effieiia

u.S. Department ol I.bar
Occiip.`iocol S. I.tv .nd lle.llh ^dmlnlltr.tl®n
(Nori-M.nd.tory Fom I
Form Appioed

OMB NO. i2Ie4072

®®t"` uul u..a in l.b. .nd u®
All  Shoteh.1l  Amunltlon

"eun"ha-&#ELTgr=#%F=##E#h=
Sedho I    ...stnall hms A4"nlclon.
W-unr, N" Em.roor`ci/ Td.phoo. Ntlmber      .

Reninqton hms  Co. ,  Inc. (501}  .   676-3161
^dLlr... Q*rnb.I. S\r.* 0\/. S\.G. .nd Zu> Cod.I T.loprion. Nlmbe. tr. Ir`lom`.tlm

I-40  e  IIlgt„ay  15.       . (501)      374-2246

tonck®,  Ark.ansa.       72086              .    .    `              ..
Oot® P'vyd.      8-12-86    '

I,o Sionili.t. cl P..p.I. (bttori.O
W.C.  Bell,' Chew  Lab  -Technical  Section

S.cuon I - Hlz.rdou. lngfi.dl.ntofdontlty folomatlol`

mzrful-Cajii=fiii=i cp.cllc chimlcal lo.nllti/: Common N.in.(q)        OSH^ PEL   _ __ _+call+ TIV             f`ecmm.odd           k I

Lead.,  Inorganic.nd  i.Cad  coupound8.                   50ng/M

Areenl.c  and  conpo`ind.
Antlnon]r' and  conpound.
Barlun  nd  copErounds

®
®
®
®
®
®

®
®

®
®

®

500  ngAI
5oo  ng„3.

»1troglyerln  (0.05  pp  akin)  500' ricrogron8/M3  o£  air

Exit  -  "Small  Amg  Aminltlon"
Cla8. C  Explo.iv.

O"-D

S.ctlon «1 - Prty.lc.I/Ch.mlc.I Ch.rect.detlc,
eolne tw                              . s#gEIplt£;e"

Woe  appllcchle
V|par pr-ro tom llLl    . "¥pllcebleNot .ppllcchl®
Vpr rty pe . ''

inviiL~~TO„OtAmrc®LLeNot .ipllcable

T#dhtYtrybead styphmte  -|n8olu>lei  I,Cad tiltrat®  -127  gh/100cc Water -loo.C
twroedab

Crayleh.  Cr.y,  Sllvezy  14at®rlel  i  tlo  odor
S.c`Ion rv - Fhe .rid Explo.loo l1.zire D.I.
Fwh pen 0~ urty FL-LM LIL LXL

Not aml|cdble Not  applicable NA NAEdh-u
Material  18  .elf  oxldlzlngi  flood vltl` `rater  to  fight  fire. end  cool  ehell..

Spdl Fh Frm poe.d`m  I                                                                            ~

un#eiTet¥|HEtor#e when expoeed to flare .].a high tenperaturee.
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Sedloo V - fro.ctMty Dbto
Stdity Un- Condiuotu®^"        riame8,   Sparks,  percussion  or  shock  aJ`d  high  .

St4bl®
X texperature8   (130®C)

lr.coop.llblllty W.lof./i lo AralJ|  .. Strong  nlneral  acldg  and  alkali.
N.z]rful.Bcci:jiiijcEHci]o5iirJ-uad a(1dee of  carbon,  nitrogen  and  lead  fme8.- th, Ctw a~toA"      |]eat,  fire,  Static,.  friction and Perou9810n.

wan Not Cho
X

Sectlon VI - He.lth Haz.rd bet.
f".) e. Eftry:                    mll®tdr?     runes                      Sth?   cuts  or  abrasions  -tREgrl7cl®s

Hrh H-
Aneria-, 'fatigue-,  no6torfa,  efforyotoxln,  nalnutrltlon,  veakness,  Inental  confusion,  pallor  -
tr.eat  per  general  lead  expoeurei.  headache  arid  nausea        .

cifi±ise==ia:=8-in.               urp7                                           ue w®'`oo''pl`d                          CRA ne.I"   Lead.  yes

Sir-ds14Trty-dE""     '      ftefer  to  health.hazard above.          `                                      .     ..

qLd-
Giiric=jF ^oorwhed try Eps- Gastrolntestlnal  tracti kidneys,.  blood  aTid  central  rler`rou.

System.          (CNS)
E~rtf"Auprt~        §kin -fiugh with water|  if  Swallowed  sect medical attention

inedlately.
S.ctlon Vll - Prec.utlon. for S.I. llendllno end ue®
a.p. I) a. Tofco A c-.. W.hl fo cele._.ed cr spjlH                                                                                                       +

Use  nod-8parklng  equipment  to  cleanup  and  store  shells  -  avoid  i.gnjt.lob  Sources.

WrMatH1¥ be burn.a per .appropriate  federal7  state and local  reg`ilatoz`/agonc]r -

contact
froc-4er. o e. I.h h l{.rrty .rd Stdy

f`efer  to  r®l®aeed  or  Bpllled  ddtd: abcnr®.
Cxrr Pdt-

I.abel  colitelner8  -  "Small  Amg  Armunltlon-  Year  gloves  and  chrapr.el  protection.

S.ctlon VllI - Conlrol ll...ur..
f`utrty m~ (Smi tirmJ               OSRA    §A/HIE/SCRA

1ng  cartrldg®..ah.. fht.ctl`.. Clclhirio er Eo;=iL+-,T= tJee  hee.rJJig  protectlctn  when  dl8charg

i±ac_i_
Papa v,a,®: ,,*,,,',,„',,I,,
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MAmIALsAFmyDATAsiiim

SMAILAmasAhnrmqnoN
onTREREREIE&rmoLAhn4-8N

EtdndCartrifeC~
anEharme

Analha. hfuescta 55303

Thlm         6IA323+2300
FRortyitr sERVlcm 612iEL3706

mrmGENor HONE NunRER. 800-424+rm (cHEtw-

H]e mtes January 4, 1999

========--=====--=--==--==--==-====-=======

sErmoNfl-moDuicTmmzuncATroN:
moDuCT EARLY

chtatre ldellic canddge         .    The Fulfowing:
. 222         '       a .30-30W+irdester "     .    .:.

.22-2sO                 a .32 Autolmfic •32Wi-gil

.223 kemington •32 S&W try .338 Wiinchestr hftyun
6rm .32 Ere hftyun .35n
.243 Win- .380 Autondc 8mm Mauser
.257 Rbberts +P .38 Specal .45-70 Goverment
.25di kerfugton .357 hftyum .2sO                  a

.270 Winchester 9rm Lnger Auto 7-30 Wds
7m                 Magnum 9- RE Or-822) 7.62x39 sovie
7m REuser 9rmFun .303 British

.300 Winchester ngun .41 Em xpun .375 HRE htryrm

.308 Wiachegiv .44 S&W Sperfu .300 HRE ftyun

. gout fyrfugfidd .44 Era ngun .458 Winchear ftyun

.sO ± Cafoine .45 Automtic •416RIgby

.25 Autonrfe .45 Cblt .470 Nfro ±
lorn Aaprfu 9rm Stfosoric •38 qu +P+
AOS8tNI:NI 6.5rs5 swedish 7H64

5.56 hited Range 9ng mted Range .38 Special +P
356 TS&W two wfaflrdy ngun .3oowedfltefoyMfro
7mm Wfafltoy Mfu .357 SIC •38 Squ
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sECTloN # - cHEMlcAI coMrouNDs:

crmmcAL corouNDs

CAS NUREEL
TWA UNI.;Erss OIHERwlsE NOTED

OSRA PEL ACGH TLV
Buuct - rd orLedCore 7439.92-I .05 mg/rf •05 mg,m'

CqpExitJatket 7440-50-8 i mg/mS            Fume: 1 mg/m'          Fbe:
• 1 mg,m9 .2,mdrni

zinc  (As zinc onde) 7440ee 10 mg/ms (5 mg/m' 10 ng,m3
1314-13-2 as lxpirchle dust)Fume:5mg/m' Fune:  5 mg/m3

Th 7440-315 • 1 mg/rf 2,rdyrBf

Nysled chathg NotRErm Not Esthrm Nct Ethiiched

Catridge Case -Brass,(AsZfro&Cqpr)(SeeAbove)

Nickel Pod Brass(AsNickel) 7440"0 1 mg,m' 1 ng/nd

Phopdlhe -Niitrocdlulose 9004700 Not Erfurmed NotRErm

Niitrnglyche 55en 2 mg/m'   Crfug 0.46 mg/m3   (Skin)

Gxphite 778242-5 15 mg/ul (5 mg/m'asreapirabledust) 2,malrti

nha-rdStyphnae(As rd) 12403-82€ .05 mg/rf •05 mg,in.

Barium Nitrate (AsBalum) 7440J39-3 •5 mg,in. .5 mg/rf

iintidrmy Suffide (AsAndmony) 744tl3610 •5 mg,m' •5 mg,m9

Aluminum 7429-9015 15 mg/rf (5 mg/m3asfiquledust) 10 ng,m!

2

-;``'.:5:9r,?.=
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EEINrn       oF ACRONvnas

OSHA PEL:      Occupational safety and Health Administration's peflnisrible Exposure limit.

ACGH Thv:    American confermoe of Governmental ndustrial Hygienists' Threchoid
Linrit Values.

TWA:                Tine weighted Average.

SThL:                Short Ten Exposure Iinit, the l5 minute exposure which should not be
exceeded at any time during a wothy.

CEHIING:          The concentrafon which is not to be exceeded at any time during a workday.

GAS :                  Cherical Abstracts service number.

sEcnoN ffi - myslcAL DATA

Boihi8 Point:
rating Pcht:
Vapor Fbessue:
Ihity:
Sdlubfty Ovatr):
Evaporafro Fife:
PeDent Volafles:
Vapor REty (Air = 1):

Appearm

Ouor:
Ckfor Thchoid :

Not Appncable
Nct Apprcable
Not Applicable
3.1 -8.0 grams/cc
None
Not Appucable
Not Applicable
Not Appfrole

Brass or rickel plated bmss case with plastic, lead, oqpper jacleed
lead or nylon clad lead bullet.

None
None

sEcmoN # - rmE FIGEITntG & EEnesnoN I]ATA:

Fthpoint®:
Aiito Ignition Tctppezature ®:
Upper Ekylosive himits Qtercat):
I.owerExplostvelhitsOeroent):

Fire & Expldron ±:

EL8uirfu8 hrfu

Not Apqule
Not Apqule
Not Apprcable
Not Aprtyle

htry ignite if heated to 250 degrees F, indq]endent of air.
Uhconfined  ignifed  canddges  can  peduee  low  wiocity
me8amc hagrquts which may caise eye inj`ny or sixpeditial
stir wounds if uqpro8ected by  standard fire+fighter aimout
gear.

Watr



®

®

®

®

®

®
®

®

®
®

®

®
®
®

®

®

®
®

®

®
®

®

®

®
®

®
®

®

®

®
®

®

MOY   26'9915:47  FR  FEDERf)L-Sf}FETY   DEFT     612   323  2445  TO  91785E3645317              P.©4
-`     `.```

Speed Fire Fighting l[istnictions:       Wear fiill fr>fighier pro¢eedve gear irduling face chidd or~ ..,.::r-;`:.tS`L;:``
ScaA.  Use wide fng panrm nozale to stag any low vdotity
fragrmts.   Use vraeer to cool ndimry conthustibha below
ignition temperatue.

sEclroN rsA - rmosuRE & EFFEcls - INHAIATroN

nouTE OF rmosuRE & mREcls - INHAIATION

Acute:               Inhalation of gases and particulates produeed while ffing ammunition may result in
ndld throat, eye, \pper reapintory and lung iritafion.  'Ihe initant effects may lead
to Lung symptoms such as bronchitis.  An over exposure to gases or particulates may
also  cause:  anemia;  nenrous  rystem  symptoms  which  may  indrde  irifabflity,
headache, restlessness, fatigue, muscle wealmess, muscle trmor, convulsions, loss
of memory, visual and hearing distrfoances,  loss of coordination;  gasointednal
effects such as vomiting, coke, diandea or Constipation; ci"latory eyn|ptoms such
as a dray in blood pressue; xproduchve effects including fndlity pwhlems, biTh
defects, miscariges and pestible kidney damage.

Chronic: Prolonged  I`apeated  over  expesule  to  fired  cartridge gases  and  pardculates  may
result  in  elevated  blood  lead  lends  and  devated  zinc  protapoFpdyrin  levds.
Symptoms of chronic overxposue to lead may inch]de: anemia; had lines on the
gums;   nervous   rystem   symptoms   which   may   indude   iritabirty,   headache,
restlessness, fatigue, muscle v`malmess (1.e. wrist dxp), muscle trmor, convulsions,
loss   of   memory,    visual   and    hearing    disturbances,    loss    of   coordination;
gastrointestinal effects such as weight loss, vomiting, colic, diana, Constipation;
circulatory  symptoms  such  as  a  drop  in  blood  pressure;   reproductive  effects
including fertility prchlems, birth dofeets, miscarriages and possible kidney dange.

If acute or chronic symptoms should appear,  contact a physician.   Blood lcad and
rinc protquxphr]m levcts ae rcoommended and should be monitored as per OSHA
1910.1025.

First Aid:         Remove person to hesh air.  Sock medical attention.

sECTloN #58 - E]rosuRE & inFECTs - SKIN

ROuTEs OF ErmsuRE & EFREors - SKIN

Acute:             Eemculal and inorganic lead compounds ae not atsofoed thl")giv the din  cthin
organic lead compounds, however, can be absofoed thrmi8h the stan.

chrfuc: Elemental and inonganic lead compounds ae not chsofoed through the skin.  Chain
onganic lead compounds, however, can be al]solbed through the skin.

First Aid:         Wdch exposed areas thoroughly with soap and water.

4
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sEcnoN #sc - rmos(mE & EFEcls - E¥Es

Rouus oF FrmsunE & EFEas - EyEs

Acute:              Contact with large volumes of smoke may cause minor eye iritafion.

Chronic:           None lxported

Fiut Aid:        Remove pecon to hesh air.  If fordgn body is suxpected, wh eyes in fresh vrater
for 15 minutes, contact physician.

SEC'moN #so - EmosuRE & EEFECIS - INGusT]oN

RouTE oF EXFoSuRE & EFRECIS - INGEsnoN

Acute:              Acute ingestion of lead may occur from poor personal hySene assochted with the
handling of lead bearfug matedals.  The effects Of lead ingedon would be similar to
those listed under acute inhalafon in addition to gastrulutestinal iritafion.

chrfuc: Chronic ingestion of lead may occur from poor personal hySene associated with the
handling of lead bearing materials.  The effects of lead ingestion would be striilar to
those listed under chronic inhalaton,

Note:  Wash hands thoroughly with soap and water before eating or smcking.

First Aid:         hgestion is not a likely route of expusule.  h case of ingestion, contact phyrichn.

sECTroN #5E - ExrosunE & mREcls - cARclNOGEp`unsrs DATA

N.T.P.             No

I.A.R.C. :         Groxp 2B, possibly cardnogenic in hunians.

OSRA:            No

sEcmoN#sF-ErmsuRE & EFEers -    Munrs

I.cad and barirm ae toric metals, which may be rdcased during the firing of mndem anmunifro.
Can should be Calm in the cleaning of range fatalities to rinimke the eprue potential to led
and bari]m.  Persons engaged in these adivities should wear peteed:ve clothing with an appxpriate
leapirator.  ftyge qperatens should consult OSHA 1910.1025 for dthils pertaining to the handling
of lead in the work environment.

Severe  lead  intorication  has  been associated  in  the past  with  strility,  abortion,  and  stillbirth.
ntodem infomion.Confirming that.lead poisoning affects birth rates or causes injury to de fu]s
in man is not conchisive.
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sEcrmoN #§G - AGGRAVAHON oF pREFusTING REAliTH cONDrHONs

AGGRAVATuoN To mE+ERETING HEAI;H cONDmoNs

Exposue to lead can aggravate perexisting anelnia,  cardiovascular and reriratory diseases and
conditions related to the gastrointestinal, rquductive, renal Qidney), and central nervous systems.

Reference:       rtydustrial Toxicology, Safety and Health A|>plications in the w____o_I_kylace;
Wimams/B.

sECTlorT us -REAicTTvl'r¥ &       "FREATloN

Stabifty:

Conditous to Avoid:

Incompanlehfatds:

±us Itomposition
Lftatrfu:

Polymerization:

Stable under nomal use conditions

hdividual cartridges  may ignite if the primer  is  stmck or  if the
cartidge is exposed to excess heat

Oils, acids, Alkalies, Ammonia, and other comsive matedals

Oxides   of  Barium,   Iced,   Antimony,   Aluminum,   bfagnesium,
Nitrogen,  Cafoon, and Sulfur.   Iead and Andmony fume may also
be produced.

Wu not cxsour

sECTroN w - slmls, IJIAKs & DrsrosAL pROcEDUREs

sTEErs TO BE TAlmr - sum.s:

Avoid conditions detailed in Section #.  If container should rupture, place al loose cartidges from
brolm shipping cases into a stindy container.  Secure container carefully.

Wade Disposal Mthods:         Contact Manufacnirer -Product serviie (612) 323-3706

6
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sEclTON # - SRECIAL moTEclrvE EQulEMENT

Ventilation:                  Use in  a  wtl-ventilated  area.    Consult  the  currmt  addition  of ACGH
Industrial Ventilation hfanual and/or NRA ventilation recommendations.

motective Equipment:

Eyes:                             Recommend protective eyewear confoming to ANSI Z-87

Gloves:                         Not genenlly required

Rapirators:                  Use an approved respintor while cleaning range facilities.   Consult OSIIA
1910.1025 for exact requirelnents.

Herring protecfron:      Hearing protection recommended while discharchg carhidges

SECHON ~ - SPECIAL mECAUTloNs - sroRAGE & HANDI.ING

Stne in a dry, cool arm in the original container to assue performance.  Keep out of the reach of
childrm.   Avoid striking the primer of unchambered cartidges.  Remove ammunition from serviee
if any of the fouowing conditions have occurred:

Prolonged storage at or above 200 degrees F
Evidence of corrosion
Physical dannge
Exposure to off or apray type lubricants

Avoid prolonged storage in leather cartridge carriers.  Carfudges can ignite if heated to 250 degrees
F independent of air.

=============================================

Although reasonable care has been talm in the pxpanfron of this dceument,  Feded Cartridge
Company extmds no `mallanties and makes no lapresentafion as to the accuracy or completeness of
the info"tion contained herein and assumes no reaponsibflity regarding the suitability of this
information for the user's intended pupose or the consequences of its use.   Ech individual should
make a detrmination as to the suitabmty of the infonnafron for thdr particular puquse.

**   TtJTf}L   Pf]GE.@87   **
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This thtcrial Safety Data Shcct has been prepered in compliance mth Federal OSHA lied
Coununication Standrd ]9 CFR L9 LO.1200. ALN-SI ZJ00.I-1993 and the ISO Safety Data Sheet
Standard.  Tis prodtlct [nay be considered to be a hazardous chenrical under 29 CFR 1910.1200.  This
iltformation is rcqiiired to be disclosed for safet}. in the u.orkplacc.   Z7Ifr ltrrms dr qzpzha4fe arty to the
prodl.a .ided!f iL!d hereir. and only when I^sed properly.

NOTE:  Etfcr to Section XVH for £& a/Acrortyms

Product:                         Cartridges. Sndl Ams
Tndc Name:             CENTERFRE RIFLE, PISTOL & REVOLVER

LOADED ROUND
c^s  RcgjstryNO.:       NIA
GAS Names                    N/A                                                                                         Hhus Ratinf!
Fotmtila:                         N/A                                                                                    Health:                2
Molcctilai.Weight:       N/A                                                                                   F[armabilfty:    0
G lade:                            N/A                                                                                    fteactivity:          1

Ncme

This list includes. but is not linited to, those hazardous inatcrials which comprise
greater than 1®/® (0.1% if carctrog€nic) of the total component weight per 29 Cm
1910.1200.

A CenteTfire RIfte. Flstol and Re`.olvcr Loaded Round is comprised of the following fou (4) components.
The hazardous chetnicals contained in each are tis(ed.

1.    Ptojecti]e                 Lead. Copper. Zinc. Andmony
2.    Bras. She]Icasc      Copper. Zinc, Nickel
3.    PTopellaJ]t                Nitrcecllulose, Nitroglycerin. Dibutyl phthalate. Graphite
1.    PriDcr                     Copper. Zinc. Lead. Antimony. Bariun Lead styphmtc, Tctrazcnc

tssucd:  April, i995 Page I of 7
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RernLnglon Arrus Moleria[ `S_Of;gty _Dct!;g;Sheet

C.\S or Chemical Name:
C.+S Registry Number:

LlsT OF HAZABPQus_ cH_EMlc4ng
( In Alphabctical Order)

AJIT"ONY
7un36J)

Elposure Standards:
PEL (OSHA) ....................... TWA 0.5 mg/in.
Thv (ACGm) .................... 1WA o.5 mg/m'

----             11--             -=-== ------------------------                        ='-' ..-----------. _==__=__..-i-=--                   ______     _     _  .-.- =_===:::==     -

GAS or Chemical Nape:
CAS Registry Nunbcr.
Elpofure Standards:

PEL (Osm) ................
nv (ACGBD ........,....

BAR"
74JO.39-3

#i::;:g::

CAS or Chemical Name:
GAS Registry Nutbb€ti

COPPER
74JO-50-8

Elposurc Standards:
PEL (OSHA) ....................... TWA (fiime) 0. I  mg/m'

Thv (ACGHI) ........ E#i(d=e)#,:Jonigrm'
rvA (dust. mist) I.0 mg/n]

CAS or Chemical Nape:
GAS Registry Number:

DDUTYL PHTHAIATE
8+-74.2

Expofure Standards:

LELv((&Sc#ti..:::::.::::::::::.::#£::#.i.......~...............__..

CAS or Chemical Nanc:
CAS Registry Numt]cr:
Elposure Slandard]:

PEL (Osm) ........... `

CAS or Chemical Name:
GAS Registry NUDbcr:
Exposure standards:

PEL (Osm) .............
TLv (ACGnD ..........

Trade Name:
CAS or Chemical Nanc:
CAS Registry Numbeti
Exposure Standards:

GRAPE[ITE
7++0440

g#ti::¥#To-#T=T#ATfpcormTyl?#)?in.
rv¥+%efrast?loon:5#min)apinbieFraction:5rtym.
rvA 2 in irable dust

LEAJ}
7+39-92,I

::::#i8:?::#
...EE!£9!4_jirt]Lood.L|!9£g.s.r±!!E!F~e.?_LLrji±!.._..

LEAD STYPEINATE
LEAD TrmrlTRORESoRCINATE
63918-97-8
None established.

Issued:   April,  199S Page 2 Or 7
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Rerningt_gp Arn!± _ ___                                                                Material soyety Date shieet

CAS ot. Chemical .`.:iine:
CAS Registry Number.

.YICREL
7JJOJ)2J)

E=posure Standards:
PEL (OSHA) ....................... TWA Soluble Compounds:  0. i  mg/m'

TLV(ACGrm...........#£[L¥o°iu;li3Compounds10mg/m]
(Proposed: TWA 0.05 mg/m3 ; hunian caTcimgeD)

Trade Nanc:
CAS or Chediical Name:
CAS Registry Number:
Exposure Standards:

NITROCEI.LUI,OSE
CELLUL OSE ThTRANrrRATE
9004-700
None Established

C^S or cheutcal Name:           NITROGLYCERIN
CAS Regivry Number.             55<30
Eprre Standards:

PEL (OSHA) .... „ ............... „ Transitional; TWA CL 0.2 ppm (stdn)
SThL 0. I mg/m3 (di)

TLV (ACGIID .................... TWA o.05 ppm (skin)

===-I_____     ._=i_==_____     I  --...          T==  ...-  I______======i==__-I:==_===---____                __      _____________  ..-.......-----.--  ==--===-===  ---------  I                        ==-          .      -:=  ------  I  -....  ______I.-I__

GAS or chemical Name:            TETRAZENE
CAS Registry Ntlmber.               109-27-3
Elposure standards:                   None established.

GAS or Chemical Nape:
CAS Registry Number:
Elposurc S(andard§:

ZINC
7uo€6{
None established.

EDergeDcy overview:                  Accidental fire or explosion may cause severe igiv or death.

Potential Eluman E[ealth Effect.:
Skin Contact:

E!.e Contact:

Inhalation:

Ingestion/Absorption:

May catJsc allergic oeaction (scnsitization) in s`iscepthlc indivichials.

Lead dust and fumes can irritate the eyes causing redness and
discharge.

Inhalation of lead dust or fumes niay cause irritation to nose. throat.
tipper respiratory tract and l`ings.  Irritation may lead to bronchitis.
headache. lowering Of blood prcss`ire and veakncss.

(ngcstion may cause severe headache, musea, vomiting, abdominal
pain. fatigue. diaIThea. trembling, ringing in ear and salivation.

Carc!nogenicit}. InfortnatioD:      This product is not classified a carcinogen by lARC. OSHA, NIP or
EPA.  Lead is classified a carcinogen by IARC.

Issued:  April, 199S Page 3 of 7
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05/27/99      THU   13:00   FAX

B_end_rgton Ares

REMINGTON   ARMS

+(ateriag|SofgiD_a±asheet

rv. FusT Am nflASEFREs

Skin Coatact:

Eye Contact:

hhalation:

Wash affrfued area thorougtrty- with soap and w.a(cr.   RclL`ove contamimted
clothing.  Wash clothing thoroughly prior to reuse.  Discard any contamina(ed
lcathcr items {i.e. shoes` ctc.).

If wearing contacts. inmediatcly remove contact lenses.  Hold eyelids apan and
flush eyes thoroughly with water for at least 15 hinutes.  Crotain medical
attention ilTimediately.

(rlLnediately rcmovc to hash air.  Administer altificial respiration. if necessary.
If breathing is difficult. administer oxygen.  Obtain medical anention
irmediatcly.

hgcstiod/AI]sorptioti:      If conscious, drink large afnounts of water.  Induce voriting.  Immediately
contact a physician o[ Poison Control Center.  Jvevc7. induee voriting oT give
anything dy fnouth to an unconscious person.

Flanmablc Properties:

Eringuishing Media:

kefcr to fb4S f{a/I.ng.  May ignite if heated to 250°F.  Will ignite when
exposed to flame and high (cmperatures.  Be cautious of shrapnel.

Flood  fire with iina(er (o fight fire and cool shells.  If no water i§ avallablc,
use cafoon dioxide, dry chemical or earth.

Fire-Figivtipg lnst"ctioDs:     Evacuate area imfnedia(ely.  I)eluge area with water.  Wear full fire-
fighting protective gear including face shield or SCBA to protect from
shrapnel.

Salquards:

Spill acanup:

AccidcDtal REcase :

Remove from all sources of ignition.

Use nonxparking cquipmcn( to clean up spill.  If disposal is necessary. .refer
to.XILI. DISPOSAL CONSIDERATIONS.     .

See above.

Pcrsohnel Hand[ibg:

Stora8e=

llandle with care.  Do no( strike oT cnish the rounds.

Store in original containers in a cool, dry. well-ventilated arcs away from all
sources of ignition.  Do no( subject to mechanical shcek.  Keep out of reach
of children.  This product mwsr not bc stored with acids. strong oxidizers or
caustics.

Issued:   A|]ril, 199S Page 4 of 7
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05/27/99      THU   13:01   FAX

Remirigton Arms

REMINGTON   ARMS

Matcriatsofety_DTg±_S_h_eel

. yin €REroNAV

EDgitie€ring controls:                      N/A

Persotial Protecti`'e Equipment:   .  Safety glasses recommended when handling or firing rounds.
•  Hearing protection recommended when firing rounds.
•  Use of NIOSH/MSHA-approved respintor requited when exposed

to fumes and/or dust in an enclosed or poorly-vctitilated area.

Exposure Guidelines:

Elposurc Limits:

I  Keep prodrct ova.v from sources of accidcnlal ignition.

•  Exposure limits usted with cash hazardous cherical.

pEryslcAL DATA
Appearance: Ptojectilc: eylindrical: grayish. silvery color

Case:  eylindrical: bronze color

Form:
Color:
Odor:
Boiling Point:
Specirlc Gravity:
Vapor Density:

Solid
Vinable
None
N/A
N/A
N/A

Eva|)oration RIte:
Melth8 Point:
Solubility h Water:
pH:

Chemical stabilfty:           Stat)le under normal use conditions.  Will no( rcact with water.

Other Hazards:
Incompatibility:         Incompatible with acids, strong oridizers and caustics.
Polymerization:          Will not cecur.

CoDditious to Avoid:        Flames, aparics, percussion. Shock. static, high temperatures (266®F or l30.C)

Oral LD 50:                    No available data.
Dermal LD §O:                No alvailable data.
hha]ation LC SO:         No available data
Irritation:                        Not a skin or e}.e irritant.

Aquatic Toricity:
Lend OC 50) to Bluegill:  2-5 mgA
Barium to Stickleback:  J00 mg/1
Barium Nitra(e (a Stickleback:   760 mg/1

EdvironzRental linpact:

When used and disposed of properl}.. there is no kno`m envirot`mcntal impact.

Issued:  April, 199S Page 5 Or 7

ra 0 0 6



05/27/99      THU   13:02   FAX
REMINGTON   ARMS

Fe±±±±Fgton Arms                                                                           Ma±eTiaL tsst±rtyp_gpsheel

E007

®

®

®

®

®
®

®

®

®
®

®

®

®

®
®

b

Ths product is considered a chancteristic hazardous traste per JO CFR 261.24/„ dftysalpxpo5flf
on/y.  Dispose of as required dy focal, state and federal Laws and regulations.

IPA ELzardous Waste Code:  D008 acad)

sEmpING INFO RMAnoN
Proper Shipping Nanc:
Hazard aass:
unINA NO:
Packilig Group:
Shipping I.alel:
Sf]edal hforDation:

Chidgcs. Sdul Arms
O"-D
N/A
N/A
None required.
May be rcclassified internationally as:

ELzard class:         I.4S
UN/NA No. :           UN0012
PachigGroup:     11
Shipping ldbel:     l.4S label

u.s. FEI]ERAL REGt]IAnoNs
TSCA hvctltory Statt[s:  hclnded on list.

E[AZARD CLASSHCATI0N
Chronic E[calth:
Acute Health:
Fire Elazard:
Pressure Hamrd:
Reactivity E[azard:

Headache, miisea, weakness
ALnchia, embryotoxin.
0 rfel Hhif ls Rating)
Sudden relcasc of pressure.
I ctl HMIS Rating)

NFPA Rating:    Not cstabdshed.

Np cA-E[Mrs RItiD8s:
Health:                2
Flanmability:    0
Reactivity,           I

References:
Code Of Federal Regulations. Montht.v Summary. C:FR.19\0.1200(8) and A;ppendix E a).

Regulations Managcmcnt Corporation, Bloonrington, Indiana. July 1. 1994.

Haeardous Chemical Desk Royerence:  Third Edition, RE¢hard I. i+®wis` St.. Van N®slland Rchb,all.
Copyright  L993.

American .+alional Standards lnslilute. Z.loo.\-\99.i

lnlernalional Slandards Organ.I-.alion Safety Data Sheet Slandard.

Issued:   April, 199S Page 6 or 7
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RBrfu8±O±AFng_

REMINGTON   ARMS

Molcrialsqif_dyDatasheet

ACGH            Alnerican conrcrence of Govertunental Industrial Efygicliists
AHA WEEL American tndiisthal Elygicnists Association-Workplace Erfuormental ExposLire I.cvel

ra 0 0 8
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AHSI
BEI'
GAS
CFR
CL
DSL
EPA-
Lonc
IATA
ICAO
IS0bin
USEIA
NFPA
NIOSE[
NTA
Nth
OSHA
OHM
PEL
SCBA
S"IJ
TLV
TSCA
rvA
UNINA

American National Standard Institute
Biological Exposure hdexes
Chetnical Abstract Service
Cede of Federal Rcgulatious
Ceiling Limits (not to be exceeded)
Domestic Substances List
Environmental Protection Ageney
I.hazardous hfaterials ldemification System
hicrDational Ageney for Research on Cancer
lnternational Air TraDspor( Association
htemational Civil Aviation Organization
htermtional Standards O[gaaizafron
hGnistry of hter"tional Trade and bd`istry (Japan)
Mne Safety and health Appliance
Nalonal Fire Protecfron Association
National Institute for Occupational Safety and lhalth
National Transportation Ageney (Canadr)
National Toxicology Program
Occipational Safety and Health Administration
Other Regulated Mterials
Permissfolc Exposure Limit (OSHA)
Selfeontained B reathing Appamttis
Short-Term Exposure Limit
Threshold Linit Values (ACGHD
Tckic Stibstances Control Act
Time Weighied Average
United Nations/North American adentification nuribcr)

For additiotial infortBation, please col)tact:

"tLgivB ALrDs company, hal
CoDstimer IBfornatioD
Wtlmingtob. DE l980S

(800) 243-9700

TheinforDationcontrfuedinthis.\/4i€n.a/Sd/efyDatoSAceiisprovidedtoallindividualswhoarcorwillbe
ciqusedtothispnduetthroughusc,handling,storageortranspotLRcaingtmbclieves,yetmakesnowar"ty.that
all  irfo"tion cotitaincd in this document is c`imt as of the date of piiblication.

Issued:  April, i995 Page 7 Or 7
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PAirLD   LIJ       JL   LI_I.LiLlriH   LLL`.II`.`.I.I.I   I_    uril   ILI`.     +I.-Li`L    I..Li

aENERAL MOTOFls cORpoFtATION
MATEHIAL SAFETY. DATA SHEET

SECTloN 11 -INGflEDIENTS
(lllt all lng,®dl®ntSi

C^S  f]€¢lsTflY  NO. NW hv CHEWcO N"€{Sl !"ffi.tits:8l?#®*'f
7664939 37 Sul_£urlc   ^¢1d `

77)218S e& .    Water N^

743.9221 90 -.
W^

S€paratot.I--_     --

D4remtc

-    _-i---      _-,-
_0,_

-_     _--- -1

¢3¢o__And   CSvcri       Pal_y]}ro.Dylene  __(Plal[Ir:I

sEonoN iti - pHvslcAi DATA
..-.

i       -.          `.-. nd 2 a_ _ Av I   .   .                   i,                   '

?i,AE-i5essuRl€  drh|-3fa H rd HncENT voLittiL€ .y vortyM€m'
W^ #tlgH¥Tf£9ueev

vApoi o-eNsitv RAM. I)                 _ i  ttA avAroMTloN toTE I  - .''
i.

soti'Bii..r"ttrs^¢T|gi-e---      T M.
___t '- : .  - . . ; ' I . .  .  ,  .  .  .                            EH!HH-

SEctloN IV - FIRE AND EXPLOSION HAZARI) DATA
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SECTloN VI-REACTIVITY DATA

ST^®'|ltY

uNS1^8|| co-HorTroNS To ^volD         -

97A,|[
X I_-iNGOWP^Tl€lllTYlm.I..`.I. `®-.'-®Td'      oxtdi2.ng   or    reducIT`R   materlalg

HAZ^IcOU   OgcoMPosltlo"1°°uC'S:_ then  heated.   cih   eml[  hlchlv  taxIC   fun.9.

HAZAAOOuSpniyL^c.i2+Tiow fii   .  .    .   I ¢ONDITIO~S TO ^VOIO --._-

w,LL Ha. ce¢giv-L ri

:±±=-`!:`-:-.¥o-:_____'
S€cTioN vtii.spEciAL. EaotECTioN INFORMATioN
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05/27/99      09:08      FAX   7853574100

AN§UL®     ###.#sT4T##so2

E-KAN @ol

|V|ATEF`IAL SAFETY  DATA  SHEET

FORAY
QUICK  I0ENTIFIEf]  (ln  Plar.I Common

#amL#ctur.,-.    ANSUL F|PlE PROTECT|oN                                                                     i.Ta.#?No.:     FBEE)M4!|Egoo
^ddrI]s=:               One  stantan  sLree(,  Marinatt.,  W154143-2542                                             0lhar lnlonTialron  ols)  735-7411

Call,:

proo8/co ay:        Salety and  HBallh  Department                                                                                  Date ptoparad:      April  22.1994

SECTION  1  - lDENTITY

(CT°ramdT°Na#emaa###asT¢D       FORAY Dry chemical  EX[Inguishlng  Agent                   CAS No.:         N/A
Chemical                   N/A  Ttiis  is  a  Mlxturo                                                                                                     Chemisal          Mixture
N ame:                                                                                                                                                                                                 Family:

Form u tr                    N/A

SECTION 2 -  INGREDIENTS
PART A - HAZAFIDOU§  INGREDIENIS

Principal Ha2erdoue Component(s) |ch®micaJ and common came(3)): W',% GAS  No.                    ^CGIH  TLV             Acuro  Toliciiy  Darn

Magnesium Aluminum  Sllicato (Attapulgilo Clay) 5.7 8031-10-3            10  inI/M3           N DA

P^f)T I) - O"ER INGfREDIENTS
OLli.I  ¢Ompon8n4E) (chemical and calTunon name(s)); Vvt.  % CAS  No, A¢uie  To*i¢ity  Dal8

Pioprietary Mixtures  at: 65fl2 7722-76.1 Oral  (F]at)  LD5o
Monoammonium  Phosphate 5750 mg/kg

^mmonium  Sulfate 1 2-22 7703-20.2 Oral  (flat) LD60
SOOO  mg/kg

Calcium Carbanate <2 1317.65-3             10  ing/Ma           NDA

Mathyl  Hydrogen  Polysilorane <1 68148-57-2 NDA

Yellow Pigment <.05 5468.75-7 NDA

SECTION 3  -  PHY§lcAL AND  CHEMICAL CHARACTEF]IST[CS  (Flre  end  Exploslon  l]ata)

?:i#:9
N/A

§PrB°vci'#Cqu2o  =i):       N/A                   ymaR°rH;)T6Sor¢      N/A

PB,Cant Vt'I,'il,DyVolume(%): N/A
YA?,Pa.rpF:nE!ty                N/A Fvapo.ra:i):n Ra(a          N/A

#"Olv#,,#. Slight aeict,i:vlly ln                u n roactjvo

fuREE#oF Yellow colored powder, no characteristic odor

Flash Paint None =]#rm£##jfa¢:  N/A ij#::ul!he.            N/A            £#£#:      N/A

iEe#girhav,ca:   NONE
-  THIS  IS AN  EXTINGUISHING AGENT

l/dtlsual  Fire andEx|]li]Eilollllazards: Nor\O
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05/27/99      09:08      FAX   7853574100

SECTION 5 - llEALTH HAZARDS

E-KAN B02

FORAY (Continued)

SECTION 6 - EMEF]GENCY AND  FIRST AID  PROCEDIJRES
Eye c®^i8ct:                     Flush  wi(h  large  amounts  af `Araler:  if im.tation  parsi5ts,  seek  MEidical  attention.

Skin conl]cl:                    Wash  wiLll  soap  and  wEiLer;  if irritation  pets:Sts.  seek  Medical  attention.

lnh.tatian:                         P®mov® victim  to tro§h  air.  Seek Medical  attentioi`  if discomfort conlinues.

lngoerlon:                          If patient  ls  cen§cious,  give  large  amoilnt€ of water und  lrlduce vomiting.  Seek  Medl¢al  help.

SECTION 7 - SPECIAL PROTECTION  INFORMATION

(%e#£#fty`oTry#Lg`eco.an     Dust mask Whore duatines6 j6  |]ranlent.  or TLV oxcE]E]ded.  Mechanical ljlter faspiratc]r if exposure isi]rolangecI.
V.ntil4don:                       #eLE5t    Discretionary                                    (MGeeonhe::ii)C:al      Recommended

EH+#:j'e                       N/A                                                                    =¥oe,eak,A:      :xep¢poO§mure?nded a§ mechanical  ba«ior for prolonged

g}S,aJnETo`rceE`ivue]pmenr.    " Irritalion  OCcurs.  long  Sleeves  and  impervious  glov®s  should  bo worn.

§ECTioN 8 - spEciAL pnECAUTioNs AND si]ILL/LEAK pflocEDUREs

Fn"H¢aanutj,?nng]£dbesttarak#:            Shauld be stored jn original container or Ansul nre extinguisher.

gt`:gulkms:                                 Do  not  mix agents.

Sffi#£#ekrfueinfaespetr,ed:Sueepup.

WwiELD;iipceaJ                          Dispose of ln compliance with local, 8tote, and fod®ral rcaulatione.

HAZARDOUS  MATERIAL IDENTIFICATION  SYSTEM  PIATINGS
HAZRAD "DEX:
1I  SMro Hazat -|HEAITH
3  §rfuu Hazel2MoaerafaH4zard +Funneiur
1   Sqgm HdardaM.mhalllez.rd + REneTrvur

N/A  -Not Applicable             NDA  =  No l]ata Available

^N£`lL .nd FCX]^Y ~. ..e!uter.a wdimarke.

^N§iL FiF€ F]FOTecTroN. MAF]NETiE, w 541 .3€542 71Er7ai74`1 ForTp  to  F.Bsaoe4        ®i991  Wormalo ll,S.. Irk:.            LJ`n® in u.SJl
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DEEF)E  a  COMPANY
John Deer® Road, Moline, lL el 266
1 -8OO-e22-8262

Material Sef®ty Data Sheet

JOHN  DEERE  PF`ODUCT  NARE:     Byut.lad  tronul..lou  ut Bydr.ullc  Oil

DZLTA  SHEET   NO:    8503-40,loo
IATEST  REVISION  DA!TE:   15   reb.   1989
DEBRE  Cot)I:      Y3,   Y38,   XN,   Y4
•DM  pinT  NO:   Ty6237,   Ty6238,Ty6278,

T¥6354,   m69444,   jm69445,
TY22028,   TY22062,   TY22077,
TY22078,   TY22079,   TY22000,
TY22092

--------------------------  8|c"au I  - ncoocg longl]IcxTlcpr -------------------------

CH"ICAI.  lt"E  AND  SENONY14S:     I,ubrlc.ting  Oil;  Hydraulic  Fluid;   J20C
CHrmc:AI.  FAMII,Y:     Hydrocarbon                                           roRrmJIA:     Coxplex

--------------------------. BC"aav II - mzAaDou. "e5g-a -------------------------

INGrolrm
Solvent  refined,
hydrotreated,  heavy
paraffinlc dlstlllate

Solvent  refined,
hydrotreated,  riddle
digcillate

PERCENT tJV/eel

50-60                      5  ng/m3*

a-25                      5  mg/m3*

Severely  hydrotreated
light  naphthenic  di&tlllate    0-25

Polymeric  additive  in  oil
(poly-methacrylate)

Additlvc  contalnlng  zinc
dlalkyl  dithiophosphate

*for oil ml.t.

Boll.ING  POINT:     N.A.
€  VOIATILE  VOLtJRE:      N.A.
`thpoR  DENSITY:      N.A.

10-15

5-6

5ng,FT3*

None

None

V. P.               Sdi

64742547

64742467

64742536

None

mxture

8|cutor ltt  -. in.Ic^| DA=] -----------------------------
SP.   GRAVITY   (VATER=1):      a.89
E`npoENloN  furTE:     N.jL.
SOIJUBII.I"  IN  lthTER:     Insoluble

APPEARANCE/ODOR:     dark  adder/.light  odor               N.A.   -  not  available

-----------------.------ aBc"cm rv - - I mloelor m=Aro D^=L ----------------------

FIASH  polNT:     39o°  F    c.o.c.                                            FIAimBLE  I,ImT  -  LEI,:     N.A.
EXTINctJISHING  Rat)IAi    W.ter  fog,   foam,  dry  ch.mlcal,   c.rbon  dloxlde,   or  halogenated
agents .
SPECIAI.  FIRE  rlGHTING  PROCEDUF`ES:     Do  not  ufie  .  dlrcct  etream  of  voter.     Product  will
float  and  can  be  relgnlted  on  .urface  of  Water.    Cool  fire  exposed  container&  with
Water.    Use  NIOSH  approved  .elf-concalned  breathing  apparatu!.
UNUSUAI.  FIRE   I   EXprosION   HAZARDS:      None
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ca DEEFtE  a  COMPANY Material Safety Data Sheet

DATA  SHEET  NO:       8503-40,loo
Page  2

---------------------------  floucrty v -  B^Im B^2ARD D^B^ ----------------------------

EXPOSURE  IilMIT:     See  Section  11  -  Hazardous  Ingredients
EFFECTS  OF  OVEREXPOSURE:     Exposure  to  vapor&  or  ml8te  of  thl.  product  may  cause  mild
upper  respiratory  tr.ct  lrflt.tlon.    Prolonged  or  repeated  cont.ct nay  cause  various
8kln  disorders  -uch  a3  de=tnatitl.,  oil  acme,  or  folllculltl..    Eye  contact  i8  minimally
irritating.    Effect&  of  ingestion  are  expected  to  be  relatively  non-toxic.  Exposure  to
product  may  aggravate  preexl.ting  .kin  and  respiratory  conditlonB.
¥#%:?:.L\R::|#:i,h¥p_.::u#T.Fr;h|:a:::.::.F::t::i.c¥u:d:=D:X::TE||:*a:::
wralt  for  Symptoms  to  develop  -  get  medical  attention  proxptly  to  prevent  .erlous
ddaft`age.    Inhalation  -  remove  victim to  Ire.h  .1r  and provide  oxygen  lf  breathing  is
difficult.     Inge&tlon  -  do  NOT  induce  vomltlng.    In  .11  cases  Seek medical  attention.

8=cttaN VI  - f`=AcgrvIH DLm
STnell.IT¥s     Stable
INCOMPATIBILITY:    Avoid  open  flame,   .nd  oxldizlng "terl.lB
HAZARDOUS  Pot.YIGRIZATION:     Will  not  occur
DECOMPOSITION.  PRODUCTS:     I)ependent  on  cofrou6tion  condiclons.     A  complex  mixture  of
airborne  eolld,  liquid,  and  ga.  vlll  evolve  when  thl&  material  undergoes  pyrolysis  or
combu8tlon.    Oxide.  of  carbon,   .ulfur,  pho.phorou.,  and  other  unldentlfied  organic  com-
pounds  nay be  fomed.
------------------------  8&C"Cm VII  -  splldL aR IZAX mocDtm=  ------------------------

STEPS  TO  BE  TAKEN  IN  CASE  mTERIAI.  IS  REliEASED  OR  SPII.I.El):   Dike  and  contain.   Use  vacuum
or  an  absorbent  such  as  clay  or  Sand  to  pick  up.     Flush  area  with  Water  to  rettiove  trace
residue.     NOTE:     This  product  1.  cla3&1fled  a.  an  oil  under  Che  Clean  Water  Act.
Spills,  entering  surface  waters  or  any  watercourse  or  .ewer  leading  to  surface  Waters,
must  be  reported  to  the  National  Re.ponse  Cencer  GOO-424-9e02.
WASTE  DISPOSAII  RETHOI):   In  accord  with  federal,   state,   and  local  regulations

-------------------  8=cflow vlII  - prot=ctr`n tomnqm luemTlcAV -------------------

VENTIIATION:     I.ocal  cxhau.t  to  keep  TLV/PEI.  below  acceptable  level&
RESPIRATOR:     NIOSH  approved  a8  needed                       EYE  VEAR:     Recomended
CI.OVES:     Recomet)dcd  to  nlnltDlze  .kin  contact    OTHER:

-------------------------- 8=ercp 8 - .ttcl^L "cA"cm9 --------------------------
14ininlze  skin  contact.    Wa&h  with  .oap  and  vate[  before  eaclng,  .troking,   or  u&1ng
toilet  facilltle8.    Launder  contanlnaced  clothing before  reu8e.    Properly di&po8e  of
contanlnated artlcl..  1ncludlng  .ho..  that  camot be  cleaned.    Store  ln  a  cool,  dry
place vlth  adequate  ventll.tlon.    Keep  .v.y  fron open  flone..    Keep  .Way  fron children.
-----------------------------  8]encAV I ... BAIL pf`ipARLttor ----------------------------

NAME:  T.  M.   Snyder,   Cm                                                    TITliE:   Indu8trl.I  tlyglenlst

SIGNATURE:                                                                                           mTE:     January  29,1998---------------------------------------------------------------------------------------
".  lBfo[batlon contain.a b.f.1rL  1. b.11.v.a to b. .ccu[.t..  tfrover,  ao cat..Aty 1.  exp...I.a o.  1Apll.d so®.edltL. th.
•ccur.cy of th... a.t. or  th. I.solte  to b. obt.lii.a f[cb th. a.. th.I:cot .   V.Ador ..gun.8  no ..apob.1blllcy fo.  lfL]ury
Co v.nd.. o. third p.I.3oae pfoxllat.ly c.u..a by th. -.t.tl.I  lf `t..Son.bl. ..I.ty psoc.du[.a .co tLot .dh.I.a to .a
•tlpul.t.a Lti th. a.t. .h..t.    f`Ifth.moz'.,  v.ae ..... `iil.. €t`. fl.k ltL u&. of th. -|t.rl.1.



®

®

®

®

®

®

®

®

®

®

®

®

®

®

®

®

®

®

®

®

®

Mf}Y     27'991©:18    FR     Cf]RTEF3     COMpf)NIES 816    746    5544    TO    17858645317

CITGO Pefroleum Corporation
P, 0. Box 3758

Tuba, Okinhoma  7410z

Material Safety Data Sheet
Tndc Name:           CITGO No, 2 Fuel Oils, All Grades          DAte:  Saplember 26,1997

GAS No.:                 68476-30-2                                                       Commodity code:       AG2F0

Synonyms:               Fuel oil, No. 2                                                 Tedrmical contact                (918) 495.5933
Medical Emergency:            (918) 4954700

CITco Index No.: 5388                                                                  CIIEMTRE   Emengeiicy:   {800) 424-9300

IVIAThRIAL IIAZARD EV^IJtJAThoN
(Per OSIIA I]azard Colttmunication Standard B9 CFR 1910.1200])

Health prceaqtious:     D^NGER! H&mful or fatal ifs\rdlov\red; call enter the ]iitig= and cansc
damage.  Col)tains Petroleum Distillaees.  ]f svratlovved. do not indlioe vomiting.
Call a pt`ysician immediately.  Keep out of reach of children.

Safety precaqdone:       Combustible Liquid.  Keep away from heat, flame and other potenthl ignition
soudcest

t"IS R4tingl :              Health: i.                       Ffammabiltry  2                          keactivity:  Q

1.0 GENERIc connosrnoN / cOMpoNENTs

P . 81 /©7

C®mpepents GAS No, % Hftyrd I)&ta
p.ctndtun Distill8ies 68476.90J2 loo Oml loco (Tat):                 9.O mtdsg
(A complex mixmre of-hydrocarbons, DermalLD("bbit):        >5gm^cg
having a `rfe¢esity nng¢ of 32.6 SLJS Detifial scusitization:      Nonsca=.rdzing
to 37,9 SUB St 37.7. C {100T).) skirl ("bbit):                   ITrfuit

Eye (nd]bit):                     Mild izriant
Tentogencsis (rat):         N egativ¢

2.0 pErrslcAL DATA
PnystcALIIAZAtocIASS[FICAmoN0er29CFRI910.1200)

Qmbuslible Yes Flanmchlc No fyraphoric NO

Comprd aes No Oquic Pctoxide No RcacGvfty NO

6xplesiy€ No Ckidizer No Stthlc Yes

.....,J' 'Haz]rdRAting:    IcastJ);   sl'Lght-1;    "odetut;   high.3:    ¢trenc4.
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2.0  PHYSICAL DATA (continued)
Boiling Point. 760 mm Hg, oC (oF):
Specific Gravity (0 .F) (H20 = I ):
Vapor Density (Air = I ):
% Volatiles by Volume:
Melting Point, oC (®F):
Vapor Pressure, mm Hg (25 °C):
Solubility in Water:
Evaporation RAte:(t`-butyl acetate = I ):
pH of Undiluted Product:
Appcat"ce and Cider.

Dyed:
U,ldyed:

EH6    746    5544    TO    17858645317                    P.@2/@?

160 -360 (320 -680)
0.84
>1

ND
-29 (-20)
2-26
Negligible
<]
NA

Red liquid, petroleum odor,
Water white to ysllow tinted liquid, petroleufti odor.

3.o  FinE AND ExpLosloN DATA
Flash Point, CX=, ®C (®F):
Flngh Point CC, ®C (.F}:

SFpoigfinfignngI:mperfure,®c(oF),
FI&mmchle Linits r% by volume in air):
Eriingu ishing Media:
Special Fie Figliting Procedure:

UnLlso&] Fire or Explosion Hazard:

4.0  REACTIVITY DATA
Stability:
Conditions ContTit)uting to lnstabi lily:
lncomprtibiLfty:
Hazardous Decomposition Prodiicts:
(thrmaL unless othenhdse apecified)
Hazardous holymcdrt!on:

ND
52 -85 (125 -185)
254 - 285 (489 - 545)
Heattl]:  Q           Flaltimal]ility:  2             Rcaedvtry:  9
Lower:  Q£       Upper:  Z£
C02, dry chemical, foam, `mfer fog
Wear self+cotLtalned breathing apparatus when in a
confined area.  StT`ictoral firefighter's proteetive

#*P#r:iv#an:ypp#:#e##*nift##T;MSDs
may release itTitating fumes.

Stchle.
Heat. flans.
Oridizing agents.
Carbon dichdc (CQ2), s[[Loke. fiimes. hydTowhns,
cafbonmoDordde(CO)apdoxidesofnitrogco.
tlazBrdous pol]merizBtion is not cxpeeted to occur.

5.o spnJ4 LEAK AND DlsposAL pROcEDUREs
P"edDre if Material is Spilled:
I     kemove sourses of heat oT ign]tion; pfovide ventilation: contain leak,
•     Small spills:   ^bsofo released material thrith nob-combtlstible absorbent.  Placc into contzLiners for

later di§pesal.  (See Waste Disposal section below.)

]Hazard RAting:.  ..'cul+,  . iligbt+I:  . mod¢coe+2;    hichT3: .. cimanc-4.

aseigedtidewhritsCrrco trscd ch on cwiltiatich. ¢bnddcted pdrin toNFp^guideLihd.
"5   +'L

!-fs.RE!NE+Notbe...-...•:    r ...-.... : -.-...--.-I.  .I:ND?
`Oi.ri:^iiGng..(.A.qz!q,.§jjfty}..H.,2:!,.Lap7...qu.:5!8q)...,....,.:::..:pife`§:.6-f,?.::..`
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5.0  SPH-L, LEAK AND DISPOSAL PROCHDtJRES (continued)
I     IIZLnge s|]ills:   Evacuate erca in the cvcnt of significant spills,  Adequately ventilate area and

determine potential exposLiTe conditions.  Exposure potential may rcquiTe the use
rcspimtory protection.  Vse I)rotcctive clothing.  Confty.n spill in temporary dikes to
avoid pnduct migtndoniond to 4ssis[ in recovery.  Do not allow material to escape
into sewers, ground water, drainage ditches or surface waters.

I     Control ignition sources around spill area.  Use of a fire fighting foam l]lanl(et on spilled mat¢ria[
will reduce vapor release and fire potential.

I     Administer first aid. as needed.
•     OSHA r€guletious may require estat]lishing a regulated area with si(e confrol.
•     kepoft spills as rcquind to approprialc fedenl, stBt¢ and local authorities.

waste "Sprsal :
•     lt is the responsibility ofthc user to detanine if.the material i$ 8 hazardous waste at the time of

dispasa[.
•    Thnsporfution, trewhenL stonge and dispesal of`rastc hsterial must b¢ conducted ib accordance

witli RCRA regulations (sc¢ 40 CFR 260 through 40 CFR 271 ).
•     State andfor local regulations may b¢ more fen.ctive.
•     Corfuct the ncRA/Superfilnd Hotline at (800) 424-9346 or your regional us EPA office for

guidance concerning case spcciflc disposal issues.
I]rotcet!ve Measutles Dt]ripg Repair add MalbteDfii]ce ®f CondD!pated Equtpm€nt:
I     Rofer to section 7.O -Special p[oteetioti, Infoiiurtion.
•     Keep uRAece§try penen§ from hazard amp.

:3::,:vd:¥ELcq:!£noefnjLmespen£+:::::¥a'#:tsms°u:i:ath:a*#:Sndprotcedvcc|othingifdhat
contact is onti¢ipBted.

•     Provide ventilation to "inutn exposure potential below applicat]Ie exposure levels.
I     ElimiRAte heat and ignition sources.
I     Remove contnginat¢d cloth.ug.
I     Wash exposed skin thorougivly with soap end wrfeT.

6.0  EEAIJTH IIAZARD DATA
IIcaltb lnzard Clasificatiop O€r 29 Cm 19lo.moo):

Hi-dtyToric No §ensitizx=r No

Toxic No Rapnducti ve Effects No

cOBesiv€ No Mutagen No

]rfut Yes Tlngct Ongm {Skih} Yes

Cacinogen:
Prodtict/CompotLcat GAS Na, ConcL (%) rm IARC OSH^ O'ber       I
No; 2 Fuel Oil 6S476-]0-2 loo No Group 3 No ND

Toricity st[Dmry: Ifsvello`ved,thist"teri&lcancnterthelungsandc&usesevcredaf[iag€.
This material call cause skin irritation.

NENOdy'icchleNA,Nco
CITcO No;.

be..
3-FT=foits,AiiGds'tAc2FO:sin.Onbe+.26,ida+,.cnd.j3i8) Pdee'3 of 7
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6.0  HEALTH IIAZARD DATA (continued)
Major Route(a) or Entry:          Inhalation of mists or vapors.  Skin contact.

Acute Exposure Symptone :
Inhalation:        (nhalation ofmists or vapors above applicable workp(ace exposure levels cat` cause

transient cuphori.a. respint¢ry tmct iritation. gastrointestinal iTTintion. headache,
dizziness, or central Tiervou5 ayst¢m depression.  Studies with labomtory animals suggest
that bronchocof}stTiction and lespiratory impairment are associated with inhalation of
high concentrations of fuel oil mists.

Dermal:
Eye:
Ib8estion:

This material can cause skin irTifation.

This material cap cause transient eye irTjtation including stinging, tearing and gw®lling.
Symptoms of fuel oil ingestion call include bum.Lng of mouth and tlpper gastrointestinal

::Lun:m£Ci::s¥s::']Cn°:d#jjt::LdbTi:in£Sgs'd:#:#tyn::.y::e#ep]!:iy.#ti:gdiawhca
pnctimonia and painful bregiving can suggest that the pnduct has entered the Lungs.
Ingestion of large concentrations of product can cause convulsions, coma and death.

[njectioD:          Injeedon under the skin, jn muscle or into the blood sde&m can cause irritation,
inflantmtion. swelling, fever, qud systemic effcets, including pulmon4J7l edema,'pneunonia and mild cenml ,flavour aystem depression.  Injection of pressurized

hydrocarbons ¢at] severe, pemanent tissue damage.

Chronic Epesure Symptoms:
The pndLlcts represented by this MSDS contB.in a tTt ixtiire of petroleum hydrocarbons com manly
referred ro aLs "middle di§tiLlates."  biboratory data have associated some middle distillates with
skJB cancer when the material is applied repeatedly over the lifetine of the test aeim.al.
Middiedistil]atessimilartotheproductsrepescutedb}thisMSDshavebeenassocjatedwith
liver and kidney damage in Subchronic (90 day) jnl`alation studies of male rats.  The relevance of
these findings to liLiman health is unelear.

Prolot`ged or frequent contact call cause the Skin to dry or cliLck.  Al.so, long tem` d¢rmal
expesure can catise an inflammation pf the chin marked by redness, pain or itching (det7mtitis).

Other Spedi Efteas:
None.

Medical Condltlong Aggnvated by Expoutir¢S
Ittdividilalswidtchpoz)!ctespiTderydisorders.IiverdysfimctioRorkidneydiseasecafihavethese
conditions 4ggpvae¢d dy clevcted cxppsilre to vapors, mi5t§ or aerosols of this materfal.

First Aid atid EnengeDcy Pro€edur€i rot. A€ute Efbcts:
If]hafotlo.A:        Move vicqfti to frech air.  Ifviedm is not trmcathing, inmediaely begin ¢apdioputmotiaty

f€suscitution (CPR).  If breathing ls difficult. loo percent hulnidified oxygen sliould be
edminist¢red t]y a qualified iildividual.  Seck medical attelition irnmedi&tely-

Der`tqal:             Remove contaminated clothing.  Wash exposed Skin with soap and water.  Launder
clothing before use.  Seek mqdical dtention if tissue appears damaged or if initation
persists.

Eyes:                   Flush eyes with cool water while occasionally lifting and lowering eyelids.  Reftlovc
contact lenses if won.  Seek medical aeentfoTt. if cxc¢ssive tearing, irritation ol t]ain
pcrs'Lse.

Lri

¥fi-%JTq¥#!E`#d-ire-;iiG-ri;.{.i,aanp:,..Ref,F;.,####.I,.i.i.;=„-;r.:=¥T-:#',;cho¥7,;,.:,.
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6.0  EmALTH IIAZARD DATA
Ingestion:         Do not induce vom.rting.  If

below knees.  Never 8iv¢
Seek medical attention imiTL

Ii.jectiom          injection under the sltin, in
Seek medical attention ilqm

Notes to PbysicinD:
InhalatioB!       [fcough ordifrJculty it` b

bronchitis. or pnou mohitis.
with assisted ventilation as
tachypnca, efe.), monitor bl
become abnormal o[ symm

Ingestion!         The viscosity at of this mate
ingedoR, there is a Iiigh Tis
pftoumonitis oT lipoid pneu
cuffed endomche4I tube m8
Pulmonary edema call be in
indicated only if hacferial su
sho`Irit to be of benefit far h

7.0  SPECIAL PRO.TECITI0N
Ventitatio n R€quireneBts:

Use in vi6ll vendtafed area.  In codfi

.   '.      `)
•:    .`.,

818    746    5544    TO    17858645317                    P.©5/©7

ntancous vomiting is about to occur, place victim's herd
ing t]y mouth to a person who is not fully conscious.

uscle or into the blood stream is a medical emergency.

thing develops, evalunte for respiratory thct iTTit8tion,
dminister loo pereent Ilulttidified sLipplemental or]/gen
quited.  [n symptomatic prti¢tits (coughing, choking,

gases to assure ldequale vend]ation.  If vital Signs
s develop, obtain a cllest x-ray.
Ll is approximately 32 SUS &t 1000 F.  A¢cordingly, IiF]on

of pulmofLery aspiration.  Aspirndon can result in chemical
onia.  RiEmov&l by careful gastric [avage with tight fitting,

be considerd.
ed win PEEP ud supplemental oxygen.  Antibiotics are
nfection of the lungs occtirs.  Steroids li&ve tLot been

dnfurboz) pftcunonitis.

ORRAHON

edapincsorwhcnhot,hechanica[.vcntilationm&ybe'.
required to maintziin airbom¢ coTLcc  'tntions below applicable work place expofure levels as
evalLiaeed by designated and properl tmjned individuals.

Appucable WoTkphce Expesur€ I+evck:

Chenfcal ^cOII] ^CGIH LV1' ^CREm OSRA Osm PE|, OSIIA
Component TIJV TW^ STE|/ TI.V EEL rvJ| STEL/ PBL

t'Pra Ctlth€ ( Skin PPD Ccirlng(C) Sklf'

(Dgiv pl'n ( ®outi®n? (D8") ppq (ngivt) n®tllion?

Paelcrm D'edlfatcs t". NE NB RE NB NE

Speciri€ Dersoul Protcetive Eqt[ipbept:
beselectedbasedtiponthecol)ditionsunderwhichth.isFel§amlptti¢ech/ceqiltomenchould

mderial ]s used.  A hazard asscssmen ofth¢ woflc area for PPE requirments should be qudueted
byaqunLifiedprofessibnalpirmlantt OSEIA ingulutions.

Res|Ii"tory:    Chly NIOSH or MSH^ ®p ved equlpttient sttolild be used.  Use of an oqunic vapor and
dust/mistfitterditalcattridgc respintor is tequiped when vapor and mist oonoeritration§
cxed de xpprmablc wockp cxpaunre bets.  Respiratory protection shotlld be
seleced onth¢ basis oftlte        inun expected ofr concentration.

Eyes:                 Use sndqr goggles or ch€mi      aplash goggles if splasliing is anticipated.
D¢rnd:           Use gLoucs constructed of i pervious materfuls such as heavy nitrile rubber if finguent

or prolonged contrct is          ted.
CtothiDE,or      Wear bodylcoverfug work c other to avoid prolonged or repeated exposure.  Rciliovc
EqulEiT€ptt.....§ortyanii.pded.cl.othingon4 dttI..,tefore ml8c.       . . . .  ..                                 ..      .   . .

N^,Not ^pp'ielt,te  `
CrTcONo.2Fuc]oils,ALt]GtH'&{A&F6 CIN: 5388)

tdrNct
Page S Of 7
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8.0  TRANSPORTATION AN
Stofnge:             Do not use or store this p]

not store with oxidizgrs.
contaillcrclosed,

Danger: F[ammabl¢ or Combustl
ignition soLirce and flash b
mouth.  Empty containers
force.  Consult appropriate
reconditioning, reclaiming,
residues of this pTnduct.

I]OT Inrormatloli!

inpersh!ppjngNune:-Class:
Hazard Identification No.:
Placed:

9.0 ENVRONMENTAI BAT

816    746    5544    T017858645317                   P.86/@7

SPECIAL PRECAIJHONS
uct near llcat, flame or other potential ignition soLirces.  Do

o not store this product in unlabeled containers.  Keep

le Liquid.  Vapors are licavier than air and may tmvel to an
ck,  Use only ill a well ventilated arcs.  Never sipllon by
ay contain product residues which can ignite with explosive

federd, state arld local authofities before reusing,
reeycling or disposiftg of empty corttalners and/or `Araste

Fuel Oil, No2
3
UN  1202
Flanmablc liquid

a Reantl)ori2=

Secfion313-ToricchenieBcalgJ
ri:spTnduetisnotho`rmcontainanycom
listed as toxic chemicals ill 40 CFR Par( 37

Section 31 lA12 -Hazard Catefrories:
This product may mcct one or more of the c
as established by Seetiohs 311 and 312 of s
Immediate (Acute) Health Hazard:
Delayed (Chronic) Health Haznrd:
Fire H4zArd:

Hrmrdoug

bents in concentrations above de M/»f.mdr levels that are
pursuant to the rapuirefnents of Section 313 of SARA.

te.ria for the hazard categories defined ]n 40 CFR Part 370
RA as indicated below:

Sudden R¢lease ofpres§urc Hazard:        Ng
Reactive I+azard:                                        H9

Tliis product is not kno`rm ® co]itlin any co
listed es E]nemcly lhzardous Substances i
302(a)OfsARA.

Clcai) Water Act (C`h/^1:
Under the CWA, dischangcs of criide oil an
and State pemits fnust be [epotted itTmedi8

ment.I

ponents in conccntrndous grsner than ofte percent that are
40 CFR Part 355 pt]rstiant to the requirements of seedoli

pctroLeun products to surfroe wacr without proper Fedont
lytothetthtionglResponseCenterfLt(800)424-880Z,

SeetioD 102
rdous SubefuDce§:

As defined dy CERCLA, the ten "hazardo
or any froction thereof `which is not othcT`wi

Substance" docs not ittc]ude petroleum, iii¢luding crude oil
8pccifically Listed or de§igncted a§ a hazndous substance.

&^EL#N#..p!jF#O6it:Alic*{.A9ap9
.,.,,,..,..-.,.,.,i,.  ND.NaData          .   -.       "

•givgiv:¥;.:I.ap.7..qu:...:3€;§]..:.,,„
NFNot.I'.1

•.......   : :i i... Fig,'`FaT7-`,:--.
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9.0  ENVIRONMENTAL DATA (continued)
California Prot}o§Etion 65 fThe Safe Drinking Water and Toxies Enforcement Atlt:
Wftmitig:  This material contains the following chemicals which are known to the Sthtc of california to
cause cancer, biftll defects or otli¢r reproductive ham. and 4rc sobj¢ct to the requirements of california
Proposition 65 (CA Health & Srfety Code Section 25249.S):
Com l]onent:                                                                                    EffEg!;
Diesel Engifte Exhaust                                                                Caficer

Nev`r Jersey Wod{et' al]d Commul]it¥ RiEht-to-Know Act=
Fuel Oil {68476-30-2)

Toxic Substances Contt`iiL Act (TSCAt:

Rqurted lp TSC^ Inv¢Atory es: Pnduct components

No. 2 Fuel Oils X

10.0  LiusELING

PAN-G-ER:
EIARnnuL IT SWAII.OWED - CAN ENTER LUNGS ANI)
CAUsE I}AmGE
cor\ITAINs pE'moLEUM DlsTnlATrs
conmusTml+E HQulD
cAusES slDT rmrrrmoN
MAY CAUSE CANcm ERASED ON ANIMAL DATA
TARGET ORGAN®:  Sk]ti

-ENG-:
Keep atrny from heat, 8parke and flaDcs.  Keep container closed.
Avoid brcathlng vapor or mists.
Avoid direct derDa] coBtrct

FusT4E
Iraviallonred, do i]ot iBduee vomltlng,
call a ptryliciaD liDp¢diately.
1B cue of ¢optact, iienove cobtamlnaked c[otbing imDediatel]r and
`rash tboroiigbly with Soap and VAter.

ALL T"ENTs, nlFORIAAnoN, AND I)A;TA pRovll]ED IN rmsRATEREL SAFETY
D^T^ slrmT ARE BEuEVED TO BE AccuRAIE AND REI+IABLE, BUT ARE PRESENTED
WI'rHoUT GtJ^RANTEE, REPRESENT^TloN, wArmANTV: oR EusEioNsrmrrv oF
AI`tv Krmi, Exl]REssED oR rmlJIED. ANT AND ALL REPRESEI`rrATIONs ANDJOR
wAREAI\m[Es OF MERclIANTABILITy OR FrlNEss FOR A plrmcuLAR puRposE
^nE spEcmcALLv DrscLAnmD, usERs sHotJ14D MAID TEDm OWN
INVESHGAmoNs TO D  rlTmMINE TIE stm'ABnITy oF THE INFo"ATloN oR
pRonucrs FOR nlm pARTlcul.AR ptrRTOSE. NOTrmTG CoNTAINED IDRE IN IS

I     EF3EiDT#ppERE:REF¥ofrrm#cRE#c%RviRErfugREE}sA#8NpzfrvIrfuIATh AV
co"GEus oR INVENmoNs.

NDJNo Th
CITGd N6.-2 Fuel Oils, All Gndcs (AG2FO. Scpfrober 26. 1997. at`I: S388)
tIAINct NEINct Estblistco
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.    |MATERIAL SAFETY DATA SHEET
PRODUCT SA   825   0012

SECTION I

F'.3

EMEflGENCY  TELEPHONE

Y6Y3F,ACTURER      782-5800
cti[M TnEc 1 .(8001424.®3oo

W,ITcct MA^uFACTuaiN6 oivisioN c)R fu6sioiAAy

I

AO` of`ESs tNUMBEf`. STaEET. clTv. STATE. ZIP Confi

ChEMICAINAMEOR-FAMILY FORMULA

3         Petrol eum  Hvdrocerbon NA

•SECTION  ll  -.CHEMICAL AND PHY8lcAl.PROPERTIES                              €CWEMICAL'..                                           lpHYSICAl"

t-A2Afioous OECOMPC}SITION FflooucTS foftM8        Semi-sol  ld

6 Ce)rbon   rl.onoxlde.   cer!on   dloxide ODOR
INCOMPATIBl|ITY iK EEF ^W^V Ff}Otul..

® Mi nera Oil
Strong   oxidlzlng  agents   such  as:     hydrogen   Peroxlde, ^P.E^f`ANCE

6 cr.rc)mlc   acld.    t)rc>r.ire '0 Grease
list A-i[ toxic AND iiAIAROOus iNaaEDIENTs |OR„      Amber

Nc,ne P'2 ECIFIC  GAAVITViwAT€a.11RT 0. 92¢

`SEciioN iil.j==.FinE...AND €xELo 8ioN t]ATA ®Ou-,NG PT.'S
NDA              .c,f

spEciAi Fif`E FKiHTiNG fBOcEOuAe6 F|ASH POINT tMETHOO u5EolAboveC.O.C.

Fire   +lghters   should   wear  an 9c    leo  .cJ]L.f

T

MELTING pT. NA.a
eoproved   self   contalned   breathing FIAMMABL€ llMJT6 %NDA•'LOWER~uPP£R_

', ®f

24
aoparaTus.

90iueiirTvNWAT£Fl

Nee 1  1 r I I I a
UN USUAL FIRE ANO EXPLOSION HAZARDSDensesmoke €xTiNGLii8HiNGAaENTs

8 OflYCH€MICAI    X: CO. AT            ,5   .a

:WAT€RSPRAY    * fo^M.W^TEflFOCR5ANO/E^fl"9®ioTHeB '1
fa  VOLATILE'a(IYWT*'

NA
2e

€VAP. flATE'7(-''

NA!sECTioN iv -HeALTH HAZARD DATA
pEftMissiaiE cONCENtfiAtioNs iAml

',
V^POA Pf`ESsufl€'mrnI.I,I,20,C'

NA1

9 NDA
NA'EFFECTS Of OVEAEXPOSuRE I, '^m I  ,I

JO May  cause  skin  a  eye   irrlta+ion  wlth  prolonged  contact. ®H ^S rs NA

TOXICOIOCICAIpf`OPEATIES JO ®H'I

®' N9A. STIONOACIOsTRON¢eASE

EMERGENCY FlasT ^Io PAOCEDURES

)2 EVEs     Flush   With   large   amounts   of   water   for   at   least    15  mln. sTAeiE                                               .x

Call    a   ohysicien    Immediately.
a'

UNstlBL€

33ilc,i SKINCONTACT        wash   thoroughly   with   soap   and   Water.

::8,i::FY            too<o'R°*.^'=2
NHAIATioN                NDA

3NA

ilswAiLow£D        CaU    a    PhysIciEn    Immediately.

N4  -NOTAppiic^eLg                                            NOA.  wOOAi.AAVAliABi€                                       <.  less HA^.                                     >. Moa€Tw^N

Pao6  I  o' 2

cc)F`i,..  r{3,  esl   .'J   :
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MATERIAL  SAFETY  DATA  SHEET      pflooucT

P.d

SA   825   0012

®

®
®

a
®
a
®
®

a
a
e

„

b

b

'
'
'
'
'
'

t§ECTTON vii = 6peciAtfRECAUTIONs
PRECAUTION6 TO 8€ TAKEN IN HANDLING AND STORAGE

Keep  containers  closed,                                                                                                                          .
3

8ECTioN viii -TfiANsroFTATION DATA

uNReGtll^tEO  a u.s. a.a.T. .f`opeA 8iiippiNc NAME

„                 ,Y D.O.t. 7

„              A:€UoL.€T!D  I
11.8. a.a.T. tlAZ^AO CIAS5 I.a. NUMBgB

a 19

TRANSPOATATION AO uBEL16l AEQUIAEO

£MEac£NcylNfoAM^tloN eo C'

faEiaHT cussiFicAtia N                                                                                                                                                                  I

CHEM  TftEC1.{®001434.9300 5Z
Petroleu.  Lubricating  C`rease

S,£CL^l TRAMSPORT^TION NOTES
'

4¢ 13

SECTION IX - COMMENTti

KEEP   OUT   0F   a:ACH   OF   CHI  L9REN!  !

\^/e  bell.v.  the  6tetem®nts.  technlcal  Information  end  .®comm.ndatlons  coat.inod  h.I.in  .re  reliable.  but  they
ale  given  wlthout  warranty  ar  guerentee  of  iny  klnd.  expree8  or  lmplj.d,  end  w.  esaum®  no  .esponalb"{v  foi
any lo6..  damog®.  or cxpenBo,  diiect or congoquontlal.  arising Out of th®lr use.

i.56  2  o!  2
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t]utT  E[   ,s]   14:I,5  cH6O  DlsT  INrTO-MGTes-IM

MATERIAL  SAFETY  DATA  SHEET

P.5

Te>x   no.     :    042840
Prlnt   Olt®

Llst   R.vlewed
oF,ao%95
o5/03/89

P.rt   Type   and   Nllmbar                                                        Part   name
---~---~------~------,-,------I-----,1-,,------,,--+-,,,,,,--,,,,-,----,,,--,,,,
Ford    -U.S.    BATTERY    -ALL                                                      BATTERY    ELECTROLYTE

Motorcraf t   -u.S.    BATTERY   -ALL                               BATTERY   EIECTROLYTE

---------------------  CHEM( CAL  AND   PHYSI CAI   PROPERTI ES  -.Ji -------.- I -----------.

Material     type                            LIQUID
Sp.clfic   Gravity                 I.250
BOHlng   point                         >135   C
flash   polnt                            Not   AppHcable
pH                                                              2.0

----- I -----.- I.-HAZARDOUS   AND   OTHER   DISCLOSED   INGRE0lENTS   ------- I .------ ]I--I-

P.rcent           Expoeilre   llmlts   -TVA
Range               ACGIH/OSHA(where   eat.)    CAS   number            ¢helli:c.I    Name

~1-,,----,,-,-----1I,,---,-,,-----,,,----I,,,,,,----,,,-----~,,,---,,,---
>30-60               1/1       mg/m3                                       7664-93-9               SuLFURIC   Aclo

EXpo.ure   Limlt  Abbreviatlons
~,--I,-,,,---,I,,--,,I,,--,,,,,--~,,,,
TWA-Tlm.  W.loht.d   ^var.!e     C-C.I llno

S-Short  Term   Expo.qre       Sk-Skln
Sol-Solubl.  Compoundi             Fu-fuTtics

lnsol-Insoluble   compounds        Ou-Oust +.,*`

-----.--------.----------  RE a IJLATORY  I NF ORMAT I oN  I ------ I --------- il -----------.

This   product   Cent.Ins  .   toxic  chemice`   or  ch.nica`[   Iubject  to  the  reportln¢
r¢quironente  of   Sactlon  313  of   Tltle   Ill   of   the  Super fund  AmeAdm.nts   and
R.authorlzation  Act  of   198£   .nd   40   CFA  Part  372.

DANGER   --CORROSIVE     .

-d------..-h----.-qu---I----.HAZARDS----.-----.------.--------g±---=
Contact  wtth   thls  in.terial   wlll   cause  burns   to  the   Skin,   .yes   &nd  lpucou€
in.mbran.8 .

Wh.a  tr.i.  in.t.rlal   con.i   ir`to  contact  with   the  .y.a,   serious  d&mag.  may  occur.
This   prodLjct   ls   h.rmfu.I   by   Inhalation,   wh.n  -§n   contact  wlth   th.   =k!n     .
Ind   if   lt   i$   8wauow.d.

ThiS  product   ls   irrlt.tit`g   to   the  eyes,   respiratory  €yften  and  ikln.
This   product  may   bc   fatal    lf   lt   ls   SwaHowed.

FORD   MOTOF`   COMPANY
OEAfiBORN   Ml   48121
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MSDS
(CONTINUEO)

P.6

Tclx   no.     :    042840
Prln"t„oE/ao92e/902

-I---II---I---I ----  TARGET  ORGANS   AND  MEDI CAI   CONDITIONS  -------- il---Iiltl...I-I=

Ov.rexpo8ure   to   &om.   h]z&rdou8   lngredlentE   in   thl(   Product   li.3   been   found
to   affect  cert.ln  body  ore.ns   and   Sy&tem.   ln  cxp.rlm.ntal   anim.18   .nd/or
humanB.   The.a   include:

Lungs
TG6th
Skln,    Ey®a,   and   R.8pir.tory   Sy€tcm

.,,-..---- il -.---..----  ACUTE  Tax I C ( TY  I NFORMATI ON  ------------- I-.I .--..--- I=

Based  on   th.  compo€ltlon  of   th.  product   ldentlfled  by   th.  suppller,
Selected   portlon.   of   th.   ect.Itc   toxiclty   lnforlt]&tion   frofl  RTECS   are
3S   follows:
7664-93-9         SUIFURIC   Aclo

lnhalatlon,   Idult   rat,   LC50  -;10  mg/m3    (2   Houri)
Oral.    adult   rati   LOGO  -2140  mg/kg                                                            .

------- ii-.ii--IIIi--= ---- ±±±---SAP I  H^NDI I NG  AND  STORAGE---±±-L±--=-====±-I ------

Oo  not  breath.  gee/fumae/vlpor/4pray.
ui.  thls  product  with  ad.qu.t.  v®ntH.tion.
Bo  not  g.t   tlile  in.t.rlal   ln  your  eyes.   on  your  .kini   or  on  your  clothlng.
Thl.   ls   an  oxldl&lno  lg.nt  -&vold  brlnglnq   lt   Into  cant.ct  wlth  .A
orgallic  materi.I .

Stol.  this  product  in  .Ir-tlght  contalner&  aw.y  fron  &ourc..  of  heat  .nd
I i ght .

--utll ---- uilll-F IRE,   EXPLOs loN  AND  REACTIvltY   INFORMTION  .----- ====== -------

Brinqlng   thlf   prodllct   Into  contact  wlth  cofhbuttlble  nat.ri.I   in.y  caue&  4   I Ire.
EXTINGUISHER    INFORHATION€    Dry   chemic.I,    foam.    carbon   dloxlde.
LJ&e  w.tar   to  cool   f lr.-.xpo..d  contalner€  and  to  prat.ct  p.r.onnel.
W..r  a.lf-cone.iA.a  br..thing  app.ratul.
Thle  product  can  r..ct  vlol.ntly  w|th  reducing  .g®11t.  and.organlc  nat.rlals.
Explof lve  HYORO¢EN  GAS  hey  be  r.I.a..d   lf  .qu.eu8   aolutlon&  ol   tlil.  mat.rlal
come   into   cent.ct  wlth   re.ctlv.  metll!   (IRON.   ZINC.   ALUMIWun)  .

Irrlt&tlng  and/or  toxlc  tub.I  and  g.see  aey  I.  onltted  upon  h..tlnq  ot
thl!  product.

The  a.compo.itlon  of   thl®  product  wllr release  toxlc  pa..I.

FORD   MOTOR  COMPANY
DEARBORN   Ml   48121
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MSDS

(CONTINUED)

P.7

Tax   no.    :    042840
Prlnt   Date   i   04P/ao92;go3

------- il -------- I---PROTECT I VE  MEASURES   AND  TREATMENTS  -.-----. I-.-I ------- a ---.

USc   of   an   impervleus   apron   ls   recommended.
uae   gen.r&I   ventllation  and   use   local   axhllJst.   wh.re   possib`e,    ln  conflned  or
•nclos.d  8pace6.

Wear   ch.mlc&I   goggl.8   and   face   €hleld.
The  use  cf   neopr.ne  glov.a   is   reconm.nded.
In  c.se   of   contact  wlth   .y.&,   rln.e   ifrmedlately  with   plenty   of  water   and   eeek
medical   advice,

lfm€dl.t.ly  tlk.  off  .11   contan]nat.d  clothino.
|f   th.  mat6rlal   lE   .w.llowed,   get   lfmedlate  medical   attention  or   advice  --
Giv.  S.v.rat   gla8ses  of  witer  or  mHk.

It   gal/fume/vapor/dust/ml5t  frem  the  materlal   is   inhaled,   ronove  th.  affected
p.r.on   lmmediat.`y   to   fresh   air.

For   skln   contact   fluah  with   large  amounts   of  water.
Wagh   thoroughly   after   h.andHng.

---------------.----- I -----  NOTES  T0  PHYS I C I ANS  ----.--- h ------..------- I==--

lf   the  product   i&   lnge&t.d,   prob&bl.  mucos&l   d.mage  may   contraindlcate   the  use
of   g&atrl¢   l&vage.     Tr.at   th.  atfectad  person  aoproprlately.

.... r ...... _ ........... SP , LLS,  LEAKS  AND  D , SPOSAL .n.__.n .......... d=t=:

EHminlt.  .1]   .oijrcel   of   lgnitlen  or   flonmAblel   that  itiay   cone   Into  contact        .
wlth  .  .pHl   of  thls  in.t.rl.I.

Avoid  .kin  cont]ct   and   lnhllatlon  of  vapors   durlng  diipoiil   of   .pllls.
0l.poe.  of  w&€t.  mat.rlal   .ccordlng  to  Loc.I,   Stet.,   end  F.d.I.I
Envlrorun.ht.I   Regul.tlone.

In   caE®   of   1®rgc   .pHl®,   fonow  all   facillty   Em.rg.ncy   Reiponse   Procedure8.

--.I --.------.--- I --------- 11--S PE C I AL  REMARtts  --.--------.---- d ..--.--.- ===--

Thil   I.  .n  .cldlc  in.t.rlal.

n -.---  u.  S.  OEPARTAEWT  OF  TRANSPORTATION  INFORMTION  --I:±±-u ---. =

Shlppinq   name:    BATTERY   FLUID.    ACID      uN:    27$6
Hazard  Clasel   Corro&Iv.  in.t.rlal                  Hazard   Label!   Corrcisive

The  ch.iiilcsI   name(i)   eppe&ring  below.under   ``NM["  must   .ppear   &e   part  of
shipplno   Tl.me   lF   the  amount  being   Chipped   in  each  cohtalner   cxc.ed&   the
quantlty   .hewn  under   ''RQ"   below.     The   l®tter5   "RQ"  mu¢t  ®`.a  app.Er   as.part
of   the  Shipplng  nen®,   ln   th.  form

•hlpping   name,   ch®mlcal   none,    RQ.
For   u.S.      Shlpm®ntl   fran   Ford   F®cilltieS,   eonsult   the   '`Ford

Hazardoul  M.terial   Tran8pertation  Control   Progr.in"  A.nual ,   oth.rwiS®
con8ult   49CFR172.
------ ¢AS--RQ (Ibs)   -NAME ------------..----------.--------------..--.....-......

7664-93-9         2777         SuLfuRIC   ACID

FORD   MOTOFt   COMPANY
hE^BRrif]N   MI   Aftlol
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MSDS
(CONTINUED)

P.a

Tox   no.     :    042840 °     print  D.te  ,   oF/ao92e/9#

--------- I ----.- I ---- I --.--  PREPARAT I oN   I NFORMATl oN  I .--.-------..-.--------- E=--.

Health   and   safety   Information   h&€   been   evaluated   by!

Environmental   6   0ccupation8l   Toxicology,      Occupational   Health   6   Saf.ty,
[cird   Motor   Company
goo   Parklan.  Towers   W.9t,    D¢arborn,   Ml      48126        ..

For   .mergency   c]u:       (313)    337-3182   -or-(313)    323-0045   (for   24   hour   ..rvice)

Thls   il   th.   last   page  of   thi.  HSOS.

FOFtD   MOTOR   COMPANY
DEARBOEN   MI   48121
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MATERIAL   SAFETY
DATA   SHEET

"Oco   REauLAR   LEAD-FREE   GAsOL{h'E

MSDS   No:       02003992

P.9

MA+ltJfACTURER/SUPPLIER

:    c#i::;:;i::i!#! D:;:8l

EMERGENCY   HEALTH   INFORMATION:        (800)    447-8735
ERERGENCY   SPILL   INFORMATION:       (800)    424-9300

C"REC,  U.S.A.
OTRER  PRODUCT   gAFETy   lrmoRATloN!       (312)   856-3907

•         IMPORTANT  COMPORERTS:      Ga8ollne   (GAS   8006-61-9)   ACGIH  Tl.V   300   ppn,   STEL   500   ppn;

:                                             §§¥:i:;§AF:e;i;§3;:j±AEL:§§;:§§§;::1:nT;  osm p&L  1  ppn

a        WARNING  6TATEMENTS     Dangerl   Extt?ne}y  flamable:   High  vepor  concentrations  can  caug.
headdchea,  dlzzihess,   droveine8i  and'nausea.   Hamful   i£  €v811ov®d
and/or  asplrdted  lAto  lunge.  Can  produce  skin  lrrltation  on
Prolonged  or  repeated  contact.   Use  a€  motor  fuel  only.   Long-term
exposure  to  vapofg  has  caused  cancer  ln  laberetory  anlnals.

"IS/NFPA  CODES:.(HEALTH;I) (FL"AEILIT¥; 3)(REACTIVITT;a) ,   Chronic  h.alth  hazard

APPEARANCE  AND   ODOR:      Clear,   bright   liquid.     Characteristic  odor.

®
®

®
®

a
®

®         EFFECT:

FIRST   AID:

a          PROTECTIONS

EFFECT:

tlRAI.TH  fIAZARZ)   INFORATION

E?I

High  concentrations  of  vapor/mist  Day  caus.  eye  dlf)comfbrt.

:::#g:i::  vlth  plenty  of  vat.a.    Get  Dedical  &ttentloA  if  irrltatlon

Nob.  r.quired;  however,  use  of  eye  protection  ls  good. indu8trlel  practice.

.SKIN

:::}::g::I::ti#::ted  Contact  can defat  th.  .kin  and  1.ad  to  lrrltation

i       rlRst  AID:      Y:!P..:3££8:e.:£1n.¥±t?I:!!p_:T!' I?i::...£eE!.Y.L!:P:quip:!!d  c±::h£!8:
i:€::Si::  #O€:i]::![:£O::#;a:1®8n  and dry  b.tore  reu8®.    G.t nedlfal

PR°TECTsO"    :::::8Pr:13::::A;:dr::a::;:a::inc::::::tic  I:i:I;:Otoctive  CIothirl9  and
n
P
h
n

I
n

EFFECT:

I«HALATION

Vapour  hArBiful.     High  vapor  concentrations  can  cau.e  headachcg,   dlzzlneaa,
drovginea8  and  nausea.     See  Toxicology  S®ctien.

FIRST  AID:        If  adverse   effects  occur,   remove  to  uncontoulnated  area.     Give  art!f lcial
respiration  lf  not  breathing.    Get  in.dical  attention.

n          PROTECTION:     Use  With  adeqtLate  ventilation.     Avoid  breathing  vapor   and/or  mist.      If

b                                ;::::::ti;:ii:t;::8::¥:t::p::;m¥:?:H/MSH"ertified  respirator  Which  v|ii



•     .iiio=cnuG   21    .91    14: io-€f]GO.fit-sT-.-I-N.FO_MGT   OF.c_cENcc-IIi
MSDS   NO:        02003992

PAGE   02   0F   05

HEALTH   HAZARE    [NFORVATION   -   CONTINUED

INGESTION

P.10

.     EFFECT:              Low  viscosity  product.     Harmful  or   fatal   if  asplrated   into   lungs.
FIRST  AID:        If   swallowed,   do  NOT   lriduce  vomi`ting.      Get   lrm®diate  medical   attention.

FIRE   AND   EXELOsloN   INroRMAT[ON

®      FL^SHPOINI:                -45oF

®       FLArm{AEm   LIMITS:      UPPER:      7.6%      LoWER:      I.3S

®       AUTOIGNITION  TFTERATJRE:                   495®F

®     EXTINGUISHING  MEOIA!    i?::::.:p£:::::n:::dc::::t:,hi:#Ss{:£; ,o€r3a::ri:::,  Carhop

a    UNUSUAL  FIRE Erg:1:§:I:£i:#tH3?A#:;  b:;:::in:!#r::afa:::a:a#r:£i: :i;t::£8c£:ai;  an

®                                  explosive  nlxture  ln  air.

®     PRECAUT]ONS:    £::B  :::¥oi:::  :i:i:i?A  3::r:::h(:6:&da§:at;A:i::::a:?a  Open  fLanee).

®
REACT(VITY   INFORMATION

®       DANGEROUS  REACTIONS!     Avoid  chlorine,   £1uorlAe   and  other  strong  oxldizers.

.       !IAZARDOUS  DECOMPOSITION:      Burning   can  produce  carbon  monoxide  and/ar  carbon  dioxide.       and  other  harmful  products.

a       STABILITY;     Burning  can  be  Started  easily.

CH"ICAL   AND   PHYSICAL   PROPERT(ES

BOILING   POINT:                       80.F  TO                 430®F,   Range

SOLtJ8IL]TY   IN  WATER:      Nagliqibl®,   b.low  a.It.

I         SPECIFIC  GRAvlTy   (WATER  a   I)i                    a.7s

n        vApOR  PREssuRE!     7-i5   ib  Rvp   tA6"  D-323>

I         vApORDENslTy   tAIR-ii!                 3   TO             4

D

'
'
'
'
)
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AMuiu   tu;uuLAtt   Lt;AL]-I.ft£L   GAsuLiN£
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STORAGE   ANI)   ENVIRO"ENTAL   PROTECTION

P.11

a        SIC)RAGE  REQUIREMENTS:      5tor.   in   flou\able   llqulds   storage   area.     Ke.p  container   claged.

®                                             :::::d:::: :I:g :;;iici#:t!:3e:::?C::;t::da:P::c:!a::gi:at ions.

®        SPILLS  AND  LEAKS!     R.move  or   shut  of i   all   Sotirce4   of   ignition.     Use  voter  spray  to

g£:::5::tv:::::£aL]T::;::ce:£3:1:::i::€ , ;5£:::8:::;;.  C£::;1:u:no:A
Severs  and  vatervays.

WASTE  DISPOSAL:     Residues  and  spilled  material  ere  hazardous  we5te  due  to   ignltablllty
Difpoeal  "gt  be  ln  accordance  With  applicable  federal,  state,  or

:::::sr:iulations.     Enclo&ed-controll.a  lnclneration  18  reco"¢nded
rected  oth.rvi€.  by  applicable  ordinances

SPECIAL  PRECAUTIONS:     Keep  out   of   sewers   and  wat®rvays.      Avoid  strong   oxi6izers.
Report   aplllE   to   appropriate   autharlties.     USE  AS  MOTOR  FUEL
ONLY .

TOXICOLOGICAL   INFORMATION

®         EYE:     Primary  eye   irritation  gcorc  o.O/Ilo.0   (rabbits).

.      SKIN:    :;i:a::I;i:in::ei::::??{°;I:::I:a:i;/:6£t::#bi::)
®          INELATION!     Acut.  LC50   20.7mg/i   (rats).

icu::u::p:::::: :;5:h!:e:::{e.

®          INGESTION!     Acute  oral  LD5018.8ml/kg   (rats).     Practically  nontoxic  for  acute
expoBur®s  by  this   route.

Exceasiv.  .xpe®ure  to  vapors  nay  produce  h.adacheg,   dlzzin.ss,   neugea,   drovsl-
e`        3:;::g:i:i:ation  of  eyes,  nose  and  throat  and  central  nervous  systeTh

In  a.long-ten  lnhal.tion  ltudy  of  Whole  unl.aded  geeollne  vapors,   c=posuro-

;    !#!!!:::i!:;i;¥:¥:i;:i;:!!:il!!;i;:;:i;;i;;i:ii!;:i!:¥:i;i!:!i¥;:he
quest lonabl® .

n

n

n

D

D

D

)

)

Inhalation  of  whole  unleaded  ga§ollne  vapors  did  not  produce  birth  defects   in
laforato[.:.  ar.ii@als.

Gasoline   lg  a  complex  nlxtur.  of  hydrocarboA8  and  con
volun.  &),   toltLene  and  xylene.     Chronic  exposure  to  h
been  9hom  to  cause  cancer   (leukenla)   in  h`inan&  and  a

in€   benzene   (up  to  4
A  levels  of  benzene  has
er  adverse  blood  ef fects

i::;::i!::::::::::i;:::::i::::;i::!¥a:;::i::g#:#::?:i:ri!!:di::#!:a-
ver®  6een   ln  chronic  studies  on  xylene   ln  guinea  pigs  but  not   in  rats.

Aspiration  of  this  product   into  the  lungs  can  cause  chenlcal  pnoumoAi®  and  can
be   fatal.     Aspiration   into  the   lurigs   can  occur  while  vomiting   after   ingestic)n
of  this  product.
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REGULATORY    INFORMATION

P.12

CERCLA   REPOFTAELE   QUANTITYi
This   product   is   exempt   from  the   CERCLA  reporting   requirem.nte   under   40   CFR
Part   302.4.     How.v.r,   if   spilled   lnta  Waters  of  the  United  Statog,   it  may
be   reportable  under  40   CFR  Part   153   if   lt  produc®g   a   Sheen.

DOT   PROPER   SHIPPING  NAME:      Gasoline,    Flar`nabl®   Liquid,   UN1203.

OSHA  HAZARE  CO"UNICATION  STANDARD :    ::#£b!§n!ii#;  ::i:ii:::i::§§§i:!¥::::::n:;ts

RCRA   §TATUS!

Z!:;a:::a::tc::t:?£j£::a::a:£ev:!t::Rb::::9:6!;3!o:::€n:a:h:nf:i:avLng
Substance ( a ) i

COMPONENT/GAS   NUMBER--------------------------I,,.,,----------------------
Ethylben2ene   (loo-41-4)
Toluene .  (108-88-3 )
Xylene   (1330-20-7)

•SARA   STATUS:

!§!&:!i!::!!{!:a:::::::::::!a:;#:i::i:::n#:1::i:!t#L:A#Z:::a:i:&£;
5ECTION6   311   AVI]   312   0F   SARI  AND   40   CFR   PART   370:
This  product   is  defined  ag  hazardous  by  osun  under  29  CFR  Part  l9lo.1200(d).

SECTION   313   OF   §ARA   Are   4o   CFR   FART   372:
This  product  contains` the   following  substances,   which  are  on  the  Toxic  Chemicals
List   in  40  CFR  Part   372:

COMPONENT/GAS   NUMBER                                                                                               WEI GHT   PERCENT--------------- I, I, ~ ,-------------------------, ~ ~ -------- I , , I ~ ----
Benzene   (71-43-2)        .
Ethylbenzene  (loo-41-4)
Toluene   (loo-88-3)
Cyclohexane   (Ilo-82-7)

##:n:l!;:i::3:T7)
TSCA  SThTtJS:     All  of  the  cofnponent5  of  thl&  product  ar.listed  on  the  TSCA.Inventory.

S-u.PPLEMENIAL  INZ'`O"4A'1-'ION  ._T±_ _

I        8::::i?:oi:]a.:;::::: T!:#:ea:::hydrocartong.    Tho8® ndjor  coxponentg  having

I

'
'
'

Butane    (CAS   106-97-8)   ACGIH   TLV   800   ppm;   O§RA  EEL  800   Par.

Cyclohexane   (GAS   ilo-82-7)   ACGIH  TLV   300   ppn;   OSHA  pal-300   ppm.

Ethylbenzene   (CAS   loo-41-4)   ACGIH  TLV   loo   ppm,   STEL   125   ppr;
OSIIA   PEL   loo   ppm,   STEI,   125   ppm.
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SUPPLEMENTAII   INFORMATION   -   CONTINIED
n-H®ptane    (CAS   142-82-5)   ACGIH  TLV   too   ppm,   STEL   500   ppn;
OSHA   Pal   400   ppn,   STEL   500   ppm.

n-Hexane   (GAS   Ilo-54-3)   ACG]H  TLV   50   ppm;   O§m  pal   50   ppm.

P.ntan®   (CAB   109-66-0)   ACGIH  TLV   GOO   ppm,   STEII   7SO  par;
OSHA  EEL   600   ppn,   8TEL   750   ppn.

Toluene   (CAS   loo-88-3)   ACGIH  TLV  loo  Fpn,   STEI-150  ppn;
OSHA  PEL   loo   ppm,   STEL  150   ppm.

P.13

Trim.thyl  b¢n2ene   (CA8  25§51-13-7)   Aca"  TLV  25  ppn;   06tIA  Pal  25  ppm.

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

ISSUE   INFORATION

a       FT..7eG€-
R.   G.   Farm.r,   Director,

®       Product  saf.ty  a  Toxicology

®

IgsuED!     June   09,   1989
SUPERSEOESS      March   18,    1988

•        This  nat®riol  Safety  data  gbeet  and  the  lnfornatiot`  it  ¢ontalns.  ig  offered  to  you  ln

o      3£::hf::t:e::is:8u;:#.So#:c::V:u::Yi:V:era:gni::;ra£:°gc:::::i:a:t i?A!:#a€::: ::es:

:    i;:!ii!ii:: |!!::!i;;!i:i;;!!;::-i!j:i!!:i:ii:iiii!iff:i:i;!!;i:nit:f!!:!i!::i:!i:: s
•        orlxpLi®d.
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`.   hLIci   :1     '9114:1:   CHGCI    D15T     INf-tl_I..It:iT    UFC_CENCC-Il.i P.1J

u.S.  DEPAFiTMENT oF LABor]
Occupatloml €-I®ty and-.Hodllh Admlnlll[-llon ..

•MAtT-ERIAL.'S'AFE-T,Y.'.DATA.rsHEE,T
..1....-`.

.

. ..SECT

.      .               '.           _                            '.        '          ^   \,`         .   --.`              -`_`-'='ON.I.

ngifft# ifii.mic.1 oo.                                            . H i .a   ."'{-..coT8a'i#fa'#:rat."8F.`hn... Ii.  60922  `                                                         .
e.+twaAL.i^.A(A.to.rrawn                            .I.-.,`      .      .    .`     ...`           ..    I.., 'w'i#6:uhtfgi.dw#.'h.I

• CMLdou lwA.7 OwlJ|^
«1xtuz,e

.;. ,        .       .,. 8E.cTloN  ii..HAZARoous,lNaREDIENTs  .
p^mlTe. pflE8EAv^tivee. . eoivENt£ A |V'unl'®' ^iioy8 MO MEi.Aiiic cO^TiNoe * TIV(U^'',I

rouEN,, 1'/A AI, utt^| N/A
I    cO,utet

N/A MO,3 h'/A
CrtyLC N/A W.Tullc CO^tt.toe N/A\

"VtNTe
N/A

Ill(A WE|^|
N/Anus co^il.<O Of` coA€ flux

^cO,',q4....'N/A .otw,|t...-...
N/A

•'kl~........... ''/A
iqLZMcoue Mi*Tuf]E8 a. OTtitl] iloulo€. eoilo8. OA o^sE8    '    . * |V~n'',I

\                ,                                       .   ,  \                                                                          \          ,               ,                \         ,   _  .

H.tl]rl.Alcohol                    I         .                                   .    a                    '.`"     ..         ...      `. 38 eoop

Nonv.ltihenol  9urfaota.nt              C^9  #    6Oul2-gr4 001
I,I

trit]henvlmethane       O^g  #  2650L{.8-2             EP^  TSC^  List-Yes Tr,
'       '1    '1'„

SECTION  III     PHYSICAL DATA
•OliiN®.OwT rF.I                                                .  -         +`. •rliA   .     ..`...`-. eptcl.IcOA^viT.|wchiiL    .      .    '     .     `

•g51'.  I
v^ro. n..ant I- wi I

N/A
ttn¢,W, 1'01+,1, N/Ae, Volutwt I,I

'^-. Oc... , ry ,^,.. , ,            ''   .          .        .. . ..    ' .
\.

tv^POM,'On ,A,(
w`/A-I,''

"u.n.ITv in w^TtA
01,     ,          i           I

I

^nE^f`^.tc( ^ro oooR
:       i    .  `.    .        .

SECTION  IV     FlflE  AND  EXPLOSION  HAZAf]D  DATA                            .    .  '
`„iiroiwtw"hat...`l           .a.a.llE  f |^IA|,A,|,,q'Te    ''     I     I                  I             lal      `                      uI'             I

I

•Itwaui.w"aM[OM   in  chonia|i.co,  or  Alcohol  fo i-3- .- *--
•.EciALmemH"aeefec£

Er:'olf-aorfulned.-tr®atmri
-.      ,    ,I.`       ,;.            -i

a.,,.

wuvyilt,fo"I A#.H`.O&.tor®N¥^{EL  .ir  and  nay  ti&'}el

aonBldembl.  dlBtanco  to  &n  lgnltlon  ®o a,

n        PAGE(1)           ..                                                        (¢onllnu.d®nicv®i.elld;)
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till:`    =1     ''jl     1J:  13   CHi:`I:;    [Il.=,i     IllrTCJ+.li:`T    C,irc_I:EIlti--Ill F. .  i :i-

sECTloN  v     iiE^LTi.I  H^zAno  DATA
"t'|ne`iwh°tiL'X`i;^o`#€oi.  2ooDom.   8  hour  t|mo-"1ghted  averaEe                                    '.

'#:T:8°t£Vo'£t.X'B.tj'|'aThoua,   caueoe  b||ndnogg,   p6rlnpa  de&tli.     Inh&l.tlofl-NaEoo®1..      __

head&oh®.   n&uoeo,   1oaa  of  coiieclouen®ee.   Bkln-  trylngi   lzTltatlon.   Eye-Bumlng.
tT#£'®WgL|"o°n'l.`t#a3nca5t°vu8#|t|nff  of  eonBa|oua.person ,   call  M.Z}.   Inlplatloni  R.not.

I)orBon  to  fresh  all+  Skin-  Rehov®  contamlnatod  clothing  and  waeh  vlth  v.tea.
Ev.I-F`lu8h  eveB  with  water  for  Bt  lea,8t  lj  mln.  .6onteot  a  t]hy.lol&n  lnfi®dlet.ly_!_

:   '                                            SECTION  VIl     SPILL oR  IEAK PF]OCEIJuf]ES

"jii'o°.e€|^ek#|'ri£.F.o`#tl^h9e'iL'|'n'°N°'di.|LL}nent|].aLt®d  &r.a. /  .|irlri.te  lgtlltlon  .oun®..

Avau.irm-off  into  alorm  eever8  and  dltahc4  vhLch  1®.d  to  n4tur.I  v&tert.&y.

wA£.I Oi€pOs^i wEtroo

In`cerlehatlon,  .blologlcal  treat,mant. of  dilute  t]olutlor`.      I   .
\,                          `             C.

sEc.rioN vlii    spEci^L pnoTEci.ioN iNFonMATloN
*€S.I^^.O.Y.floltcl®W..`®.al. +...                                                                      I

V€'',H.A,'ON
^W'#A".1'b^b'£'oorlato  to  control  elnoloye.  exp rfuptrc'^.I       .

u,C''^'''C^| 'C,„®,,'' a,,'1,    :     .

•noitctlv6 a`o.e. €'d!£:#='# aafetr_ iloarl.IaapeJLuzLzgrbha=..I    veB
olHto .not(Ctl.. toU,"tN,

FACE  (2) :a.yhach 1 -g-9o



®

®

0
0
®
®

®,.

®

=eE5E.RltylE/E =mu!Sion Seismic :xDiosi

®          PROPERTIES Al\`;i SPECIFICATIONS

EXCELLENT FOR "MINI-HOLES"
AND VERTICAL STACKING

Tr`ese  non-nitroglycerin  emulsion  prc)ducts  are  packaged  in  corivenie
one-pound,  one.half,  one-third.  and  one-quarter  poLind  cartriciges  ar
formulated  to  provide  a  Seismic  Pulse  equal  to  cjynamite  for  clear.  sha
seismic recorc!s.

Al:hough  classified  as  high  explosive,  seispFllME/E  emulsions  are  no
heac]ache and  have excellent  resi5:ance to accicleri:al  detonation  by tricticin
impact.

Spiral.w=und  1.'4  :o  lj'2-pounc!  Paper  carlric!ges  ar:-easily  capperl  £i
waxed to Sleep well.

®            PPODUCT                                      E-1                E-1/2           E-1/3          E-1/4

®        #:ght

0S,yleDensity (girvcc)

•          ::':°oC:'aytj;t:Sjr:us:i::fined)

®
®
a
®
®

®

®

®

O
a
e

(kilobars)
Absolule  Bulk Strength

(col/'cc)
.Pejative Bulk Strengtrl

(ANFog100)

One pouna.1/2 Pound
21/4x81/211;'2x8

49SW
1.18                        i.15

16,500             16,000
loo                  loo

1ro  Pound   1/4  PoLincl
11/8x8           1x8

SWSW
1.15                    1.15

15.000          14,500
loo               loo

775              775

105                 105

PACKAGING
Available  in  four sizes to  meet vertical  slacking  a:

•mini-hole" applications. seispF}IME/E in the one-poui

size   is  packaged  in  thin-walled,  easy  couplii
cartridges  for  vertical  s{acking  or  larger  downhc
shots®

ln  the   1/2  to  1/4-pound  sizes,  SejspF3lME,`.E

packageci in spiral-vyound paper cartricjges.
All sizes have excellem vi'a[e.. resistance and can I

initiated with a #8 strength STATICMASTEB oetonato

5rfl7YCMIA5rEE.€`.  =ie3tri= [ieterLators foi-Seismic =xp!oratior!
DESIGNED  FOB  SEISMIC  WOBK  -  Exclusive  Allas  electric  nr.atch  provides  relial

cietc>nation  with  minimiim  lag  time  and  scatter.  Full  £8  streligth  explosive  output to  h{
insiJre initiation o{ the seismic charge, even under severe conditions.

UNEXCELLED  PERFORMANCE  -F3igid s:atistical c]uality control tests are  perform
on  all  components  ancl  on  the  completed  detorLator to  assure  reliable  and  corisist€
perfomance.  A  tough,  harcl  enamel  coating  ijncler the  plastic  outer jnsulation  proviQ'
additional protection against snorting Of legwires under extrenie conditions.

WATEB  AND  WEATHEB.Pac)OF  .  Legwire  insulation  is  designed  to  withs{a
extremes of heat and cold and the Severe conditions encountered. in deep-hole loacJir
All  detonators  Contain  a  double-crimpeci  rubber  plug  to  provide  a  water-tight  se
Excellent firing characteristics permit use in single-hole or muhiple-hole pattern shootin

•         PROPERTIES AND SPECIFICATIONS

®           :  P:;%:i:tn::;t{iemn:t:c-a::r. Less than o.001  second; even

.          .  I£:ceormai:ri::dc':,:::;t:':r!rnecnrte.a3et: io amps Dc, 4 to lo

a          .  3jn:%r:?mersion depth (maxJested) -500 feet
•  Bridge\^.ire resistance . 0.9 Ohms

a             .  Detonatcir shell -Gilding metal

•        REDucED SENsmvlTy
TO EXTPANEOUS ELECTPllcITY

A  special  bridgewire  and  the  SF  feature  in  the  electric  match
provic)e  rec)uceci.  sen5itivlty  to  Static electricity.

OPERATING AIDS
With  recommended  firing  currems.  STATICMASTEPl  elect

detonators ltieet all requirements for series firing.
WARNING  -  Dct  not  use  STATICMASTEB  eloctric  detonators
the same circuit with other types or brands of electric detonators

PACKAGING
STATICMASTEB  electric  detonators  come  with  spool€

dllplex  copper  lead  wires  (yellow color)  in  lengths  of 40'.  60'.  8'`
10C)..120',150'.160`.  200.,  250',  300',  ancl  40C)`;  and  in  short
legwire  lengths  (folded  duplex  wires,  yellow)  measuring  12.,  2t
and 24'.
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HAZARDOUS C   H   EM   I   GAL      MAT   ER   I   AL S   A   F   E   TY      OAT   A

F'.I   3

SHEET

ATIAS   POWDER  COREANY
15301   DAI.I+AS   PARKWAY
SUITE   1200
DALLAS,   TEXAS      75248
T"  910-860-5237

2.     PREPAREI)  BY:       P.I.   Therriault            I)ATE:        06-24-88

3.     rmlcAL  EXERGENCT  TELEPHONE  HrmERs:

EAST  OF  THE  MISSISSIPPI:      717   -   386   -   4121
WEST  OF  THE  MIS§IS§IPPI:      417   -624   -0212

"E  RATE8IAI,S  DESCRIEEI)  IN  HIS  I)ATA  SHEH  ARE:

HAZARDOUS   CHEMICAL   INCREDIENIS

REVISION:      One

®       5.      CH"ICAL  AND  CO"ON  HARE(S)   OF  EAZARDO0S   CHmlcAL  MIXTORE/INGREDIENTs:

®

e
e

Apex-All  Grades,   RXL  614,   RXL  615.   PowerAN-All  Grades,   Bulk  Emulsions-All  Grades

Major  IIazardous  Ingredients  Include:
A"ooiua Nltra,te
Diesel  011  (In  Some  For"1as)

TSCA                        GAS                             RTECS
LISTED                     NO.                                  NO.

1.               6484-52-2 BR90S0000
Y            68334-30-5            NO  Listing

Note:     See  MSDS.for  Amoniun  Nitrate  I'1us  fuel  Oil

6.     rmslcAL  AND  cE"ICAL  cHARACTERlsTlcs:
Vapor       Flash    }1elting

Pressure    Point    Poin€°c
Boiling    Specif ic
Pct|nt°C     G=avitv

Mol,
j!Ei     Q4±r    Appearance

dronlun Nitrate           0                d              155              190              i.725         83         None    WThice  soliE
I}1esel  oil                       Dd               nd                   nd       147.371          0.87            nd    Pungeac  Brotm  Liqui
Mixtu*e                               Neg.          nd                   nd            1251.I   to   1.3     NA         None     lthite  cress

nd  =  No  Data           d  =  Dissociat:es       na  a    Not  Applicable
A        7.      PHYSICAL  HAZARDS:

b
B

Amciniun  Nitrate  -  DOT:     Oxldizer
Mixture    DOT  Explosive,   Blasting  Agent

6.     IIEAL".  IIAZAros:

Carcinogen
Corrosive
Hghly  Toxic
Irritant
Sensitizer
Toxic
Target  Organ  Ef feces

9.      PRIMARY   ROUTE(S)   OF   ENTRY:               No   Data

10.      PEREISSIBLE  EXPOSURE  L"ITS:        NO  Data

Diesel  oil:     Flamable

-----     = ----- _

Ref :   Reglscr:`'  o£  Toxic  Effeets
of  Chenicai   Substances   (RTECS)

N  =     No  Criteria  Match
Y  I    Poslclve  Crlceria  Match

per   RT£CS
nd   I     No   Data



11,.      LISTINGS:

RArmIAIJ

AN
SN
SP.
EDDN
DO

NIP  AxpAL  REPORT
ON   CARCINOGENS

Emulsioris/Ah.FO   Blends
Page   2

IARC                            0 stIA
MONOGRAPHS            CARC INOG EN

i2.      GENERALLy  AppLlcABLE   pRECAUTIONs   roR  SAFE  HANOI.ING  ANI]   tjsE:

HYGIENIC:   PRACTICES :

®

0
®

®
®
0.

b13.

.

I
n

D

I.

b

Avoid  Skin  and  Eye  Contact.     Avoid  Breathing  Blasting  Funeg.
pROTECTlve  mIAsuREs  I>uRINc  REPAIR  AND  RAINrENANCE  OF  coNTAmNATED  EQulpENT :

Use  rlon  sparking  tools,  avoid  open  £1ane,  wear  nor"l  safety  equipment,
Such  as  safety  glasses  and  hard  hat.

pRocmtJREs  FOR  cLEANup  oP  splLLs  Aim  LEAKs:

Bulk  Product:     Isolate  and  contain  spilled  "aterlal.   Contact  Distributor
or  Atlas  Powder  for  Spill  Re§porise  Assistance.
The  disposal  of  da"ged  or  deteriorated  explosives  must  be
carried  out  in  accordance  with  all  Federal  and  State  Regula,tior.s.
In  the  event  of  a  major  spill,   contact  the  National  Response
Ceticer   (800-424-8802)   and  the  local  Police.

CONTROL  "SURES :

ENCINEERENC:             Follow  BATE  standards   for  stc)rage   (27   CFR   151   Subpart   3)
Except   for  Bulk  products,   see  "Do's  and  Don'ts  -Instrucclons  and

Wa,mlngs"  -  found  in  every  shipping  case.
See  lnstltuce  of  Makers  of  Explosives  Publications.

WORK  PRACTICES:      Follow  OSHA  Sta,ridards   for. Storage   and  Use   (29   CFR   1910.109)
Except  for  Bulk  products.   see  '`I)o's  and  Don'ts  -Instructions  and

Warnings"  -  fouad  in  every  shipping  case.
See  Inscicuce  o£  Makers  o£  Explosives  Publications.

PERSONAL  PROTECTIVE   EQUIPRENT;

Avoid  Coxlc  fumes  fron  blasclng,  wear  norr.al  pro€eccive  equipment,   .
Such  as  Safecy  glasses,   hard  hats.   ecc.

14.      RERCEh'CY  AND  FIRST  AID   PROCEI)URES:

I)o  not  actetnpt  Co  fight  fires  involving  explosives.
Imediately  evacuate  the  area.     Avoid  toxic  fume§  from  fires.
h  cage  of  skin  contact,  wash  affec:t:ed  area  `.1th  water.     Eye  coritact  -
flush  eyes  for  ac  least   15  ninuces  and  consult  a  Physician.

I         15.    DISCLAIRER:       :::I:::V:slg:::=v::a:ot::e:c::::t:a:::a:e::::::::dt£:db:::utlished
1nforaation  currently  available  to  us.     However,  we  make  no  warranty
of  the  accuracy  ot-s`ich  -;nfortnatlon,   express  or  lnplied,   arid  assutre
no  liability  resulclng  from  its  useh     Users  should  make  their  our
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