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11.        STATEMENT OF WORK

A properly designed and executed high resolution seismic reflection survey may be cap-
able of delineating faults and imaging acoustic contrasts/gcologic contacts and possibly detecting
fault gouge within the upper 100 in at a site along the Green RIver in central Utah Q7igure 1).
This seismic reflection study will focus on:  1 ) stratigraphic and structural characteristics of this
site, 2) detecting presence and absence of gouge 0.3 to 1 in thick within fault zone, 3) correlating
surface-mapped fault zone gcometries with near-surface seismic images, 4) optimizing a minimal
deployment ultra-shallow 3-D survey, 5) image a dipping fault plain, 6) adaptations necessary to
maximize frequency and penetration depths in this extremely dry and loosely compacted near-
surface, 7) resolution potential (vertical and horizontal), 8) analyzing and optimizing equipment,
9) estal>lishing a realistic vertical velocity profile,10) detemining and compensating for near-
siirface variability (static and coupling) on recorded data,11) evaluating the effectiveness of 3-D
inaging in comparison to 2-D, and 12) identifying pitfalls and artifacts associated with using
conventional 3-D designs and approaches to shallow targets.  High-resolution techniques estab-
hished for 2-D surveying will be used in conjunction with strategies for adapting conventional
3-D investigations to shallow tangets when designing data acquisition paranieters and detennin-
ing optimum equipment and methodologies (Steeples and Miller,1990; Btiker et al.,1998).

Figure 1
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Maximizing the resolution potential, interpretability, and signal-to-noise ratio and
maintaining optimum offset traces will be an emphasis of this survey.  Shallow 3-D surveying
has to date rarely made its way to the refereed literature.  A few researchers have presented their
findings, which have been full of successes as well as the limitations of the technique when
applied to shallow targets (Green et al.,1995; Lanz et al.,1996; Saihkoohi and West,1996;
House et al.,1996).  Acquisition and processing philosophies will be consistent with current
empirical and theoretical considerations and approaches to high resolution shallow 3-D imaging
@tiker et al.,1998).  A 216-receiver patch will be deployment with a template that includes 96
shotpoints along three full source lines and six short source line segments.  Seismic source con-
figuration, receiver spacing, cross-line distribution, fold, and general acquisition philosophy used
to acquire the 3-D data will be based on the results of an uphole velocity survey and initial on-
site walkaway noise tests.  The primary goal of this study is to detemine the utility of state-of-
the-art shallow high resolution seismic reflection techniques (3-D) to detect, delineate, and
evaluate local stratigraphy and structural features at this site.

Shallow subsurface delineation of complex fault patterns mapped in exposures of the
Morrison Fomation in central Utah would greatly assist in unraveling the current structural
setting and provide insight into the tectonic history of this site.  Four unique faults, napped in
surface exposures, possess a variety of orientations and offsets.  It is not possible from surface
mapping or drill hole data alone to detemine the general subsurface geometry of the faults, the
"transfer" or bending from one fault to the others, and the linking of these faults at depth.

Previous studies by the Kansas Geological Survey OCGS) in cooperation with Exxon
Production Research Company (EPR) in this general area (eastern Utah) have focused on deline-
ation of bar features within an Upper Jurassic succession of siliciclastic depositional systems
(Miller and Xia,1996).  The primary target of that study was the 300 to 350 in deep Salt Wash
Member of the Morrison Formation.  In the proposed research area the depth of burial is
significantly less, therefore increasing the effort and expense necessary to delineate features of
equivalent size.  Complicating this survey even more than previous work within this succession
of units is the structural complexity and extreme relief associated with this faulted environment.
Seismically imagining structural features along this fault zone would assist in deciphering the
geologic history of this site and the seismic signature of the fault zone and resolution require-
ments for applications to deeper, economically significant targets of similar nature.

The project will consist of three major acquisition phases:  velocity validation, feasibility
testing, and production.  Velocity validation will involve an uphole survey, which will be con-
ducted as soon as a mutually agreed time can be arranged between the KGS and EPR.  The
feasibility/testing phase will consist of 2-D walkaway tests acquired around the area where
survey lines are planned.  Walkaway noise tests will be gathered according to common shot
station and receiver offset and separated into distinct groups according to recording parameters
(source, receiver, recording parameters, etc.).  The quality and potential of test data will dictate
the acquisition approach taken during the production portion of the project.  If both KGS and
EPR agree that the walkaway test data wanants continuation of the project, the production phase
will corrmence.

Production data acquisition will require about 10 days to two week to complete (depen-
dent, of course, on access difficulties and site conditions).  Data acquisition and processing for
the production data will generally follow well established shallow high resolution data acquisi-
tion methodologies ¢Iunter et al.,1984; Knapp and Steeples,1986; Steeples and Miller,1990).
It will be critical to adhere to specific procedures and guidelines established for 3-D surveys in
general (Cordsen and Pierce,1995) and shallow 3-D surveys in particular @tiker et al.,1998).
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Data acquisition will be roughly structured and designed around the findings of the preliminary
testing.  Step-by-step analysis during the acquisition phase of the survey will be continuous, with
appropriate modifications made to insure the quality of the final product.

Outline of Proposed Program
1)   Velocity measurements will be made during a preliminary site visit.  It will be necessary to

establish a realistic velocity function to detemine resolution potential and survey geometries.
A three-component hole-lock geophone and sledge hanmer will be used to record the bore-
hole survey.  Vertical sampling will likely be on a 1.5 in interval, with several source offsets
ranging from around 2 to as much as 30 in offset from the borehole.  Velocity data will be
downloaded, converted to SEG-Y, and sent to EPR either by e-mail, FTP, or CD as quickly
as possible.  It will be necessary for all noise associated with drilling to be minimized during
data acquisition.

2)   Based on the outcome of the velocity survey, an extensive series of walkaway noise tests will
be performed designed to evaluate:  several low energy, high frequency seismic sources;
optimum spread lengths and receiver spacings (requiring a pseudo-continuous spread with
0.25 in receiver spacing spanning source-to-receiver offsets from 0.5 in to over 120 in); at
least two different geophone types; and shot gathers that incorporate geologic and any
subsurface infomation available.

3)   Contingent on the walkaway noise tests, the 3-D survey data will be acquired within the area
proposed by EPR using the template and roll pattern appropriate for the target and KGS
equipment limitations.  The data would be recorded on a 240-channel seismograph.  Design
of the fold, azimuthal coverage, and offset distribution will be undertaken by EPR.  Changes
to the design characteristics of this survey may be necessary after analysis of the velocity
measurements and walkaway noise tests.

4)   Walkaway noise survey data and possibly some in-line 2-D Chff reflection profiles can be
analyzed and, if appropriate, brute processed during the field portion of this project (on-site
or in motel room).  Based on the current design, several 36-channel in-line, asymmetric split
spread 2-D lines with far offsets of around 72 in could be processed into Chff profiles to
detemine how effectively the fault plain is being imaged.   Any processing and/or analysis
will be done to insure project objectives can be met with acquired data.

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

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 interpreted on shot gathers is the most conclu-
sive means to both verify and analyze reflections.  This combination incorporates geometric
curve fitting (forward and inverse modeling) 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.  A pitfall of shallow 3-D reflection on previous surveys has been a lack of
understanding of how the reflection hyperbola is distorted by a 2-dimensional geophone spread
(Siahkoohi and West,1996).
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Table lrsummary of Proposed Survey

I .    Seismic system to be used - 240-channel R60 Strataview from Geometrics

2.    Equipment and testing parameters
• 100 Hz L-40A Mark Products Geophones (180 strings)
• double 40 Hz L-28E Mark Products Geophones (3 15 strings)
• surface/downhole 30.06 projectile source
• variety of combinations     -hammer (201b,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/Geometrics Microvibrator (50 to 500 Hz, ~60 lb reaction mass, up to 800 lb hold down)
• 12-gauge auger gun
• RAWD alubber band Assisted Weight Drop)

Testing will include
• several different types of linear sweeps within the 50400 Hz range
• number of shots or vibrations to obtain optimum vertical stacking
• optimum receiver station spacing
• determination of sampling interval based on appropriate oversampling
• 480-trace, pseudo-continuous walkaway w/source offsets from 0.5 in to 120 in
• digital filtering

a.  Option I * -6 receiver lines spaced 12 in apart, w/36 stationsAine spaced 3 in apart; rolling 12
stations after 96 shots along 3 cross-line source lines

b.  Option 2* -5 receiver lines spaced 12 in apart, w/48 stations/line spaced 2 in apart; rolling 12
stations
after 96 shots along 3 cross-line source lines

3.    Planned field schedule

PHASE 1
Mobilization
Travel (to and from field)
Velocity survey (acquisition and processing)

PHASE 2
Mobilization
Travel (to and from field)
Walkaway noise testing and analysis
Demobilization
PHASE 3
Production data acquisition ( 1920 shotpoints)
Analysis and reporting

Aoorox. Level of Effort
1 week
2 days
2 days

2 weeks
4 days
2 days
1 week

14 days
2 weeks

4.   Qgfg shipped from KGS  in 240-channel SEG-Y format within 1 month of leaving the field site.
Pro/jmjilczrv Rez7orf (including all walkaway tests and safety report) approximately 3 months after
initiation of research agreement.
Fz.rna/ Rez7orf one month after review and comment on preliminary report by EPR

* Depending on results of testing.
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Quality Control (QC)
QC is critical and will be continuous throughout acquisition.  Near-surface inconsisten-

cies, extreme topography, an extremely narrow and changing optimum recording window, and
poor source/receiver coupling conditions will require strict compliance with QC guidelines and
meticulous monitoring of data, an absolutely essential aspect of the data acquisition. The
seismograph CRT display, nearly real-time digital filtering, and real-time graphical display of
noise levels will permit 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 1000K 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
background 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.

Velocity Survey
Velocity measurements will be made using a sledge hammer, downhole three-component

hole lock geophone, and Strataview seismograph.  Data will be recorded on one vertical and two
un-oriented transverse geophones at approximately 1.5 in vertical spacings throughout the
interval of interest.  It is anticipated that the interval of interest will extend from near the ground
surface to a depth not exceeding 100 in.  Vertically stacked shot records will be recorded.  The
number of impacts stacked for each shot gather will be sufficient to allow identification of first
break compressional waves.  Attenuation resulting from a longer ray path will require the
number of impacts per receiver location to increase as a function of increasing geophone depth.

Three-channel seismograns can be made available in SEG-Y fomat (after conversion
from the seismograph's native SEG-2) for transmittal to EPR's Houston office within hours of
acquisition in the field.  Processing the uphole data will involve gathering traces according to
source location and borehole depth.  The resulting seismogran will be multi-trace (number of
traces dependent on number of depth intervals sampled), resembling an unprocessed VSP record.
Processing these data will take several hours after leaving the field and will be available for
analysis in SEG-Y format no more than two days after the data has been acquired.

Phase one data will be analyzed to detemine if phase two is to commence.  If the average
velocity is higher than anticipated, the resolution and penetration requirements will not be
obtainable with shallow, high resolution seismic techniques.  At this point the project will be
terminated if the velocity is too high, or the program will proceed to phase two if the velocity is
consistent with expectations or slower.

Walkaway Testing
Unique shallow data characteristics expected to be evident during the wakaway testing

will exemplify the utility of a good testing progran 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 confirmation of reflection hyperbola on walkaway noise tests are
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 oversanpled horizontally and the source-to-farthest-receiver-
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offset is at least equivalent to the primary depth of interest.  This allows all aspects of the com-
plete wave field (especially the reflections) to be thoroughly appraised.

The primary intent of the walkaway noise test is to allow 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 performed on this survey will be
designed to optimize the identification of individual events within the full wave field.  Phase
velocity and wave type are the most important pieces of infomation extractable from walk-
aways.  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
for shallow reflection surveying ¢ullan and Hunter,1990).  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 comparison paraneter will be displayed in a source-to-receiver
offset order.

The evaluation/feasibility portion of the study is designed to allow analysis of acoustic
characteristics and, more generally, the reflection method, which in turn pemits accurate estima-
tions of resolution and optimization of acquisition equipment and paraneters.  The walkaways
will consist of source-to-receiver offsets ranging from 0.5 in to approximately 120 in or longer, if
necessary.  The receiver interval will be 0.25 in.  The 12-gauge auger gun (Healey et al.,1991)
(requiring only class C explosives), an accelerated weight drop (Bison EWG equivalent), OYO/
Geometrics Microvibrator, various hammer and plate combinations, slide hammer, and 30.06
downhole/surface will be evaluated (if conditions permit) to establish the optimum source for the
near-surface conditions, target depth, resolution requirements, and environmental constraints.
Each configuration will be evaluated with as near equivalent conditions and parameters as
possible Ovliller et al.,1986; Miller et al.,1992; Miller et al.,1994; Doll et al.,1998).

Receivers available for testing will include both single Mark Products L-40A 100 Hz
geophones and dual 40 Hz Mark Product L-28E geophones wired in series.  The 40 Hz geo-
phones will be tested first and, from previous experience with targets of this size and depth
range, will probably produce the best response.  The need for a strong signal and flat response
from geophones with a high spurious noise threshold is paramount to high frequency reflection
pro filing.  Lower quality geophones will not produce the desired output within the desired fre-
quency band.  If at any point during the noise testing an optimum paraneter or component is
identified, the affected portions of the remaining tests at that site will be bypassed.

Data collected during the experinental phase of this survey will be displayed on-site in
the appropriate format.  Displaying walkaway noise data according to source-to-receiver offset
for each source configuration and receiver tested optimizes in-field analysis.  Final walkaway
sections will be trace balanced and displayed at an appropriate scale.  Spectral analysis will be
used in conjunction with curve modeling to detemine the basic characteristics of reflection data.
Detemination of source configuration and field parameters for the 3-D production spreads will
be based on walkaway tests.

In summary, the walkaway noise testing will be designed and executed to allow evalua-
tion of acoustic signature, optimum acquisition equipment and parameters, near-surface velocity
structure, horizontal consistency in reflection character, general resolution potential, signal-to-
noise ratio, and impact of cultural noise (i.e., jet aircraft, industrial facility, vehicle traffic, etc.).
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3-D Survey Phase
Data Acquisition

Acquisition of the 3-D data will begin as soon as possible after phase two (walkaway
noise testing) is completed and both EPR and KGS are satisfied with the parameter design.  A
total of 10 field days will likely be necessary to acquire the 1,920 3-D shotpoints.  Source and
receiver selection will be a qualitative choice based on frequency, potential penetration depths,
quantity of ground roll relative to body waves, and physical site and near-surface constraints.

Equipment used to acquire these data will be selected based on walkaway tests and site
performance.  Data will be acquired on a 240-channel (quad 60-chamel machines networked)
R60 Geometrics Strataview floating-point seismograph.  Parameters such as sampling interval
and record length will be detemined after careful exanination of the dominant frequency and
usable bandwidth of reflection energy recorded during the walkaway noise tests.  Based on
experience at sites with a similar near-surface and target interval, the most probable source used
for production will be either the OYO/Geometrics Microvibrator, 30.06 downhole, or some
configuration of hammer and plate.  Dual L-28E 40 Hz geophones will likely be the preferred
choice for the receivers on the production line.  Final selections will be made after all survey
obj ectives and economic constraints are thoroughly considered.

Design consideration and acquisition parameters used to acquire the 3-D survey data will
be selected based on the results of the velocity survey, individual walkaway tests, EPR's design
constraints, target objectives, and commonly accepted shallow 3-D design criteria Q3tiker et al.,
1998).  Several rules of thumb will be considered when making final design adjustments.
Several key acoustic characteristics of this site will be determined during phases one and two and
then used to guide the selection of survey parameters.  Preliminary survey designs provide
survey data parameters that include :

bin size = 1.5 in
Xnrfu between 17 in and 13 in
Xmx = 58 in
Fold - 24.

Considering the standard mles of thumb for Xmax and Xmin (Xrmx = max target depth and Xmin =
1 to 1.2 times min target depth), preliminary survey designs focus this 3-D survey into a depth
interval between about 15 and 60 in.  Both fold and bin size are reasonable for the target depth
interval, target size, and 2-D appropriate for this target (I/2 2-D fold = 3-D fold).

Preliminary survey considerations, estimations, and objectives have allowed the design of
an acquisition procedure.  A 108 in x 60 in patch will be rolled 33 in in an in-line direction after
completing a template which includes 24 shot stations along each of 3 cross-lines and four shot
stations along 2 cross-lines on adjacent sides of each major source line for a total of 96 shot
stations.  A total of 72 receiver stations will be rolled in the positive in-line direction until the
completion of each template.  After 5 in-line rolls have been completed, three receiver lines will
be rolled in a positive cross-line direction to establish another 6 lines of 36 receiver stations at a
3 in x 12 in receiver spacing and 3 in x 12 in source spacing ®lus two short source cross-source
lines).  This patch will then roll in an in-line direction identical to the previous set of 5 in-line
rolls.  Rolling through the entire survey area in this fashion will result in a three-line overlap with
each cross-line roll.  Three-dimensional data acquired using this approach will be limited by
geometry, but represents a reasonable balance between available recording channels and target
objectives.

Several characteristics of these data can be established only after test data have been
recorded at this site.  Probably the most significant of these relates to the velocity structure of the
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site.  Contingent on the velocity is maximum usable frequency, maximum receiver spacing,
maximum line spacing, and resolution limits.  Since maximum usable frequency is a function of
interval velocity and maximum dip angles, it will be important to acquire the borehole velocity
infomation in such a way as to allow calculation of both average and interval velocities.  Esti-
mation of the optimum bin size is dependent on several criteria including maximLm unaliased
frequency, interval velocity, and dominant frequency.  Resolution, both lateral and vertical, are
important considerations in meeting survey objectives.  Lateral is related to zero offset time,
average velocity, interval velocity, and dominant frequency.  Vertical resolution is dependent on
dominant frequency and velocity.  Receiver and line spacing designations must consider depth of
interest, number of recording chamels, survey design, velocity structure (hyperbolic moveout as
it relates to the optimum recording window), azimuthal distribution, and offset distribution.
Optimizing the survey design will require incorporation of several data characteristics which can
only be detemined after borehole and survey testing is complete.

Surveying x, y, and z will require high resolution.  Previous 3-D surveys have used inter-
polation between surveyed receiver and shot stations to save time and therefore money Q}cker
et al.,1998).  This approach is reasonable if the survey area possesses subtle topographic changes
and if the station locations can be established with a common chain to within a few percent of the
desired location.  The most extreme need for location accuracy is at the longer offsets, which
correlate to target depth.  Making that assumption, the maximum position error will be less than
or equal to the product of the sampling interval, average velocity, and a constant (1.58).  Picking
a lower than expected average velocity will minimize the acceptable positioning error.  With a
sampling interval of 0.5 msec and average velocity of 1,000 in/sec the maximum allow position-
ing error will be about 0.8 in.  All station locations will be surveyed with a Trimble 4800 or 4700
GPS with specified post-processed resolution better than 10 cm in x, y, and z.

Final Products
The raw data will be transferred from computer hard drives to CD-ROM at the KGS's

Lawrence, Kansas, facility.  Data recorded by the 240-channel Strataview is natively stored in a
SEG-2 fomat and as four separate 60-channel files.  Each recorded field file will be appro-
priately grouped and converted to a SEG-Y fomat.  Standard archival procedures at the KGS
involve burning the data to a CD. All field notes (08 and survey) will be scanned and load?d
onto the CD as well.  The KGS will ship the raw digital data in SEG-Y fomat on CD-ROM with
all digital and analog field notes to EPR within one month of leaving the field site.

The acquisition rapolt will provide a chronological and technical accounting of field
activities associated with design and collection of these data.  Discussions in the report will
include dialog and associated figures covering the following topics:  walkaway tests, testing
procedures, decisions regarding optimization, data acquisition observations, and the full safety
plan/report.  Walkaway data will be gathered according to unique equipment and/or parameters.
Digital filter tests and event identification and analysis will detail and justify parameter and
equipment selections.  The completed safety plan (with daily signatures) will be consistent with
OSIIA and DOE standards, with copies of all MSDSs and a detailed description of health/safety
risks associated with the environment and equipment.

Overall Project Goal
The goal of this study will be to optinize a shallow high resolution 3-D survey to allow

the delineation of a shallow fault zone and investigate the effects of variability in gouge content
on the acoustic wave forms.  This high resolution 3-D survey will be the first to attempt directly
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imaging a shallow fault plain and the materials within the disturbed zone around this fault.
Reflections from geologic interfaces altered in close proximity to the fault will provide valuable
insight into deeper fault zones acting as traps for petroleum.
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Ill.       RESPONSIBILITIES

The responsibility for employee safety rests with each employee's respective employer.  This
plan, therefore, applies only to KGS for the survey activities.  Each employee of KGS will strive
to identify and mitigate any safety hazards encountered.  All parties will cooperate in working as
safely as possible and will comply with all applicable safety requirements as set forth by EPR 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° < 30° 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 necessary in extreme situations.

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

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

5.     In the case of excessive cold weather, a sheltered area will be avallal]le with inside tempera-
tums above 32° F.

6.     The seismic crew will operate with an established protocol for initiating seismic sources.
TThe safcty plan will be approved by the EPR Representative prior to initiation of field
operations.

7.     Appropriate drivers licenses will be held by operators of vehicles at all times QCDOT
regulations).

8.     All explosive or flammable materials will be properly stored and labeled in accordance with
FneT regulations.

9.     High pressure systems will be identified and will be maintalned to meet or exceed
manufacturer' s apecificatious.

Emery County, Utah Page 10 June 1999
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IV.       SAFETY PERSONNEL

Safety Personnel and Emergencv Contacts

1.    Rick Miller a£GSLsite safety officer

2.     David Laflen (KGSLOperatious

3.     Young Kin ¢PRLDelegated Representative and site consultant

4.    Greg Landry ¢PRLsafety coordinator

5.    Chad Gratton o£GSLLine chief

6.    Jianghai xia (KGS)|ommunicatious and protocol

Emery County, Utah Page  1 1 June 1999
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Safetv Meeting at Survev Site \-'       .               "

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

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

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

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

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

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

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

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

The following people were present today:

Emery County, Utah Page 12 June 1999
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Safetv Meeting at survev site                                                      Date:

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

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

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

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

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

P/  Emergency procedures (injuries, property damage, potential problems)

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

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

The following people were present today:

„
(

p4Ih  m`„_
itepeftyof£KEcer

Emery County, Utah Page 13 June 1999
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Safetv Meeting at Survev Site Date:

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

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

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

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

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

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

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

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

The following people were present today:
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Safetv Meeting at survev site                                                     Date:

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

++` Environmental hazards (heat, plants, animals [snckes, etc.])

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

L'

t\

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)

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

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

The following people were present today:

Name/PRINn                                  Com  an                                           .      ture. I    I     .            ,rmI      |AFthJ              kl'ds                         'flm.             .  \

\ \`cRv\4le,'  y;I kr-,s                      T`_    v   .`-
i,      ,I        ,,                                                                                       I)Z         ,        ITtrAd:&®4TrsA      J                                 `        -I
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Safetv Meeting at Survev Site

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

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

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

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

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

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

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

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

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

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

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

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

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

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

*     Emergency procedures (injuries, property damage, potential problems)C=:_

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

A      First Aid Cleat stroke, frostbite, animal bites, etc.)

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

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

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

V
*

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

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

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

pr\    Emergency procedures (injuries, property damage, potential problems)
Equipment hazards (safe use of ATV, loader, augers, etc.)

First Aid (heat stroke, frostbite, animal bites, etc.)
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Safetv Meeting at Survev Site

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

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

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

EL     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)

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

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

The following people were present today:

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII-Z|-
Site ¢afety Officer
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Safetv Meeting at Survev Site

^\

#
t+

tj

H
'[

Gun/explosives safety (handling of ammo, 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)

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

Emergency procedures (injuries, property danage, potential problems)

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

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

The following people were present today:
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Gun/explosives safety (handling of anmo, use of sources, cleaning and maintenance)

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

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

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)

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

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

The following people were present today:

CompanyPRm

TEE_.:I    E       FT`±/_ L7  S

..4fu             k(+>_

RihHEqiEi   Eiffi±ERPEE       iBEiiERE
.J . i. t.iftca.£ff

Site Safety Officer
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Safetv Meeting at Survev Site Date:

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

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

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

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

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

H      Emergency procedures (in].uries, property damage, potential problems)

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

I      First Aid ®cat stroke, frostbite, animal bites, etc.)

The following people were present today:

Name /PRINn                                  Company Si_mature

Site Safety Officer
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Safetv Meeting at Survev Site Date:

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

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

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

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

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

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

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

I      First Aid theat stroke, frostbite, animal bites, etc.)

TThefollowingpcoplewerepresenttoday:

Name /PRINn                                  Company Signature

Site Safety Officer

Emery County, Utah Page 23 June 1999



®

®

®

®
®

®
®

®
®

®

®

®
®

®

®

®
®

®

®

®

®

®

®

®

SDecific Safetv Requirements

Pexpnnel Safety Ea_uipment:  All personnel 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 won.

Vehicular Safetv Eauioment:  AII KGS vehicles will be equipped with a first aid kit and a fire
extinguisher.  A portable 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/EXDlosion 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 animunition will be kept in steel
arrmunition cases stored (when not in use) in a locked steel container attached to the anmunition
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 personnel 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.  Fallure or inability
of EPR 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.

CCopies of this Accident Prevention Plan will be availatle 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
an 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 neafoy 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 handle explosives shall use every reasonable precaution,
possibly including, but not limited to, visual and audible warning signals, flags, or
barricades to ensure safety.
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4.       Report unsafe equipment, hazardous conditions, and unsafe acts.

5.       Use the safety equlpment specified for thejob.

6.       Practice good housekeeping in the work area.

7.      For your protection, obey all waning signs such as "Keep out,"No smoking," "Eye
Protection Required," and "Authorized Persomel Only."  Become familiar with site-
specific 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 staffoerson 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 tennination of employment
wrth: TflGS.  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 safety or that of fellow staff or failure to
properly safeguard equipment, tools, or materials may lead to disciplinary action.

Emery County, Utah Page 25 June 1999



®

®

®

®
®
®
®

®

®
®
®

®

®

®
®
®

®

®

V.        EMERGENCY INFORMATION

Police/Ambulance:

Green River Medical Center:

EPR Nurse Practioner
Charlene Lutz:

EUSA Medical Emergency
(only if cannot contact CLutz):

Fire Department:

Explosives Unit:

State Environmental Agency:

Comfort Irm Motel:

911

435-564-3434

ofc 713431 -7060 / beeoer 800-694-4652 / h 281424-1871

713-656-3424

435-564-3300

EPR Emergencv Contacts

Supervisor                              Young Kim
Office 713-461-6156 / Home 281-       -

Industrial Hygienist

Safety Coordinator

EPR Nurse

Exxon RIsk Management

KGS Emergencv Contacts

Bette Hillman
Office 713-431 -7233 / Beeper 713-768-2207

Greg Lanky
Office713-431-4371/Beeper713-768-2199

Charlene Lutz
Office 713-431-7060 / Beeper 800-694-4652 / Home 281-424-1871

800-759-7243

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
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Emergencv Routes
(Include road or other direction; attach map with routes highlighted.  To be filled out by Site
Safety Officer.)

A map to the Green River Medical Center is below.  Maps and written directions to the Grand
County Hospital in Moat are on following pages.
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Switchboard: Show Route

Switchboard*r

Page 1  of 2

LivEI Au[tianE.  [li[k  now.I far thE bEEt  bHrg[

B&Sk

Grand Courty Hospital
719 W 400 N, Moab, UT 84532-2239
Phone:  (435ysz59-7191

Your Map

HEue?  -

Want directions to this location? click here

plan Another Route

Route Summary
Start Point (Green RIver, UT)

Grand County Hospital
37.9  nileB,   45  minutes,1  turzig

Plan Return Route     JumD to Turn-bv-Turn Directions     Redraw MaD to show Full Route
Hide Large Man

Turn-by-Turn Directions
Page   27a

http ://Mapsonus.switchboard.com/bin/maps-route/usr~3 75 8004f.a 1 449.26c.../refsrc=SB.news    6/4/99
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Switchboard: Show Route Page 2 of 2

NOTE: Based on the starting and ending points you selected, we carmot provide door
to door directions. Please note that the end points may be shown in the general vicinity
rather than the specific address you entered, and the route may not line up exactly with
the roads.

For a larger map of a turn, click on the turn number or the detail map.
If you have trouble printing this page, click here for an altemate version.I Go And Then ... Total Detailed Per Turn Maps

Miles fHide These Mal}s`

Start Head EAST on I 70 (EAST), From Start
0.0

1I'91TPoint (Green River, UT)

i 7.2  mi TURN RIGHT onto US 191 (SOUTH) 7.2

Mip   data   Copyright  Etik,  lnc.  19S+-1999.  Al

End 3o.6   mi Grand County Hospital 37.9

}JfII\E191EL

Ma,p   da.ti  Copyright  Etik.  lnc.  1gs+-1999.  Al

Map data Copyright Etak, hc. 1984-1999. All rights reserved. Use subject to license.

WARNING: Use these directions at your own risk. Switchboard Incolporated is not responsible for
their accuracy or for any losses resulting from their use. Obey all traffic regulations.

!±gmg I Business I People I Web Sites I Emaj! I Free Stuffl  I Maes & Directions I Bulletin Boards I ]Gftyafs
Nearby?

Advertise I E!§ss I About Us I Policies I Support I Updates I Link to Switchboard I Contact Us I !±£!Q
Maps & routes by Mai]s On Us for Switchboard.

Map data copyright Etak, Inc,1984-1999; use sub|ect to license aareement.

Page   27b

http ://Mapsonus. switchboard.com/bin/maps-route/usr==3 75 8004f. al 449.26c.../refsrc=SB.news    6/4/99
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Switchboard: Show Map

±Switchboard<

Map   of   Moab Page 1 of 2

Grand County Hospltal
719 W 400 N, Moab, UT 84532-2239
Phone:  (435)259-7191

HELP?

Want directions to this location? click here

Directions

Plan a route to Grand County Hospital from:
Street:

(e.g„  123 Main St)
City' State Zip:

(e.g„ Summ.It, NJ 07901)

http ://Mapsonus.switchboard. com/bin/maps-maponly/usr~3 75 8004f. a l 449 .... /refsrc=SB.news    6/4/99
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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
Pprofessional 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.

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

Certified in:

Certified in:

Certified in:       First Aid       CPR        40hr OSIIA

Certified in:       First Aid       CPR        40hr OSIIA

Rick Miller

David Laflen

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
respense groups.

At least one KGS vehicle will be on-site during the perfomance 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 EPR, 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 subsurface structures and
image significant stratigraphic characteristics at a test site in Emery County, Utah.

Downhole 8-gauge Auger Gun
One of the geophysical tests proposed to be employed requires the use of an auger gun

(shotgun type device) to introduce energy into the ground urealey 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 stem 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/a!## 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, lockal>le, 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
Experiments will be carried out with a downhole projectile source.  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 foot 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
Q)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 above-ground breech, 4) locking the bolt in place,
5) assuming the firing position, 6)Ldetonetion, and 7) removal from the hole.  The device has
successfully and safely fired over 30,000 rounds since 1985.  All rounds are stored in a secure
steel box.

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

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

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

parts are shielded and designed to minimize risk of injury to operator and bystanders.  By its very
nature the weight drop represents a hearing danger.  The source is powered by a standard
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weight applied for hold down, 2) idle at low rpm 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 maintain-
ing 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) carded 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 determine the effectiveness

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

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

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

bution of alcohol or drugs by students and employees on its property or as part of its activities.
The 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 University events shall be subject to disciplinary action in accordance with applicable policies
of the State of Kansas, the Board of Regents, and the University of Kansas. For employees, the
Uhiversity 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 al]ide 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 such convic-
tion. The University will, in turn, notify as appropriate, the applicatle 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 thirtyr 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
puxposes of this policy, "conviction" means a finding of guilt (including a plca of nolo conten-
dere) or imposition of sentence, or both, by any judicial body charged with the responsibility to
detemine violations of the federal or state criminal drug statutes.

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

may also subject individuals to criminal prosecution. The University will refer violations or pro-
scribed conduet to appropriate authorities for prosecution. Kansas law provides that any person
who violates the criminal statutes on controlled substances by possessing, offedng for sale,
ddistributing, 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 tern 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 bafoiturates, Valium, and bafoital. Hallucinogens include LSD,
marijuana, and psilocybin. State law classifies amphetamines and methanphetamines as stimu-
lants. Kansas statutes also provide for criminal penalties for conviction of certain alcohol-related
offenses. These penalties include imprisonment of up to six months and fines of up to $ 1,000.
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Federal Law
The Federal Controlled Substances Act provides penalties of up to life imprisonment and

fines up to $4,000 for intentional unlawful distribution or possession with intent to distribute
controlled substances. For unlawful possession of a controlled substance, a person is subject to
up to twenty years of imprisonment and fines up to $5,000. Any person who unlawfully distrib-
utes a controlled substance to a person under twenty-one years of age or who distributes a con-
trolled substance on or within 1,000 feet of the University may be punished by up to twice the
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 uhiversity activities. Every year in the United States, over 200,000
people are treated in hospitals for drug-related accidents and mental and physical illness; another
25,000 die every year from drug-related accidents or health problems. Drug users can lose
resistance to disease and destroy their health. Drug tolerance and psychological dependence can
develop after sustained use of drugs. More specifically, physical dependency, heart problems,
infections, malnutrition, and death may result from continued high doses of amphetamines.
Chronic use of narcotics can cause lung damage, convulsions, respiratory paralysis and death.
Depressants such as tranquilizers and alcohol can produce slowed reactions, a slowed heat rate,
damage to liver and heart, respiratory arrest, convulsions, and accidental overdoses, because the
abuser is unaware of how much the drug or alcohol has been taken. Use of hallucinogens may
cause psychosis, convulsions, coma, and psychological dependency.

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

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

students at the University Counseling and Psychological Services, Watkins Health Center, and
the Psychological Clinic. The Student Assistance Center and the Uhiversity Infomation Center
are excellent sources for infomation 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 refened
through the LIFEline program, the first counseling session is paid by the State. Please refer to
page 63 for additional resources.

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

Schedules I through V as defined by Section 812 of Title 21 of the United States Code and as
fiirther defined by the Code ofFederal 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 tern "alcohol" as used in this policy means any product of distillation or a fermented
liquid which is intended for human consumption and which is more than 3.2% alcohol by weight
as defined in Chapter 41 of the Kansas statutes.

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

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

The University has a right to expect that employees will perfom their jobs appropriately
and to insist that job-perfomance standards be met. The University may properly intervene only
when impaiment affects j ob perfomance.

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

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

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

•    All employees, especially department chaixpersons 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 cnd
supervisory persormel. Procedures must be followed to assure that no employee with a
substance-abuse problem will have his or herjob 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
sNItostane-abiburseWITHOUTIDENTIFYINGTHECONCEENEDEMPLOYEEbedore
attempting intervention with the employee.

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

•    Departmental chairpersons and supervisors should not attempt diagnosis. When an
employee's job perfomance is deteriorating and there is reason to suspect that the source
may be the use of alcohol or drugs, the chalrperson or supervisor will meet infomally
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 perfomance 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 refenal
agency will treat all discussions with strict confidentiality. Q4ost 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
performance, the chairperson or supervisor will continue to monitor the perfomance but
will in all other respects leave the initiative for further discussions to the employee.
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•    If, by the date set at the first meeting, the employee's job performance has improved to an
acceptable level, no further official action is required.

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

•     If the job performance remains below accepted standards and the employee has refused to
accept diagnosis and treatment, or has failed to respond to treatment, the chairperson or
supervisor should suggest that he or she use one of the oz?#.our cn;¢z./czb/e /o c!#v emz7/oi/ee
wz.ffe cz# I.//#ess that interferes with job performance:
a.    Be!.#g z7/a!ced o# sz.ck /eczi/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 apell out specifically the terns of the em-
ployee''s return to his or her duties at the end of treatment (e.g., how the University is
to be infomed 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 o_f absence without pay _fior up to twelve months . "is ophon is
for classified employee;, upon approval of the Department of Human Resourees.

c.    r¢fa.#g ear/v re#.re"e#f. This option is for those otherwise eligible. It is, of course, a
drastic solution for both the individual and the University.

d.   jzesjg#j;cg. If a classified employee can make no progress, recommendations to
demote or dismiss are to be submitted to the Department of Human Resources for
review and action.

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

AL.         Workltem..  Use of class ``C'' Shotgun Ammunition {AL"ger gun I BUEL\lo gun)

Specific Hazards-The speeific hazards involve injuries to persons or property damage arising
from normal or accidental detonation or improper handling of the shotgun ammunition.

Control Measures-All project personnel working with or around the shotgun ammunition,
seismic guns, and associated equipment will exercise all appropriate and reasonal)le 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 fom of shotgun ammuni-

ttion  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 2 to 4 feet below ground level.

RIck Miller of the Kansas Geological Survey will be responsible for the safe use of the
shotgun ammunition to be used.  He will review the blasting communications and safety pro-
cedures at the initial site safety meeting and again prior to the initiation of the first seismic shots.
All project personnel must become familiar with and abide by these protocols.

Specific shotgun ammunition safety measures are as follows:

•    Storage:  AIl shotgun ammunition will be stored in a locked metal container.  The storage
container will have proper DOT lal>els for Class "C" shotgun anmunition.

•    Transportation:  The ammunition vehicle will carry proper DOT lal)els and will be operated
by RIck Miller, David Laflen, 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 shotguns.  Shotgun loading and firing will be conducted in accordance with the
attached "Operations/Safety Rules and Regulations for the Auger Gun."

•    Firing Coirmiunication:  RIck Miller, David Laflen, 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 apecified 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 handie the shotgun 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 auger guns and ammunition is on a standard 2-ton flatbed
truck and enclosed gooseneck trailer.  The ammunition is carried in.50-caliber military-style     -
ammo boxes.  The arrmo boxes are locked in 10-gauge steel boxes that are pemanently bolted to
the truck bed.  The ammunition is classified as "Class C Explosive" by the U.S. Department of
Transportation.  No more than 2,5cO rounds of ammunition will be transported to this project,
packed in quantities of around 160 per container.

8.        Work Item..  Modiifiied Auger Gun

Specific 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:rm.  Troff i.c control

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

SDecific HazardsJThe specific hazard involves accidents with vehicular traffic within the survey
area.

Control Measures-All persomel 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:  Bo„ LSISL6 Zrfz»dAfr Gzf« [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 3ngylinder diesel engine, a four-stage air compressor, and an enclosed
water filled chainber thousing the ``gun').  The safe operation of the gun is well documented in
the operator's manual.  The entire device is transported as the bed of an F-350 4-wheel drive
truck.  The 3-cylinder diesel engine pewers not only the air compressor but also a hydraulic
system designed to raise and lower the gun chamber to the ground.  The gun chamber is hydraul-
ically lowered to the ground with the weight of the tnick used to hold the device to the ground.
The gun is electrically detonated from the cab of the truck with no moving parts exposed during
detonation.  The engine and alr compressor are enclosed in a protective shroud.  The gun
generates a thump to the ground surfhoe approximately equivalent to 1/8 of a pound of high
eexplosive buried 3 to 4 ft beneath the ground surfhoe.

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

owners manual.
2)  It is critical to always be aware of anyone near the device.
3)  The raising of the gun for transport and lowering of the gun just prior to detonation is done

with only part of the gun visible to the operator.  It is critical that no one comes within
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50 ft of the gun while in operation.
4)  Hearing protection (down 30 dB) is required by anyone within 50 ft of the truck.

E.         Work Item:  MJ»/prjb [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 though a hydraulically powered pad approximately 3 ft in diameter mounted on
the belly of the vehicle.  The pad is lowered from beneath the vehicle using the vehicle's weight
as hold-down pressure.  The pad is vibrated by a hydraulic servo delivering frequency-varying
energy to the plate over a preset time duration.  No moving parts are exposed with the maximum
movement of the pad relative to the vehicle less than 2 in.

Control Measures
I)  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 proteetion 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.        Work Item..  Accelerated weight Drop

The accelerated weight drop (AWD) generates acoustic energy by accelerating a 50 to
100 lb weight through a 2 ft stroke impacting an 18 in dianeter 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 tuning 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
pessibility 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 remain in place while in operation.  Routine maintenance, requiring

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

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

Case 1225 UniLoader.
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G.        Workltem..  All Terrain vehicles (ATVs)

ATVs that could be on site include the Yanaha Terra Pro, Kawasaki Mule, and Polaris
4x6.  These ATVs all serve a very specific purpose and are critical to smooth and efficient
operations.  The ATVs never obtaln 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 tiprover 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.  Safety helmets will be worn while operating the Yamaha and Polaris ATVs.

I) The Yamaha has a.specially designed cable winding device.  The Yanaha has a Power Take-
off that is used to power a winding device mounted on the front of the vehicle and is used for the
rolling of Seismic cable.  Operation of the PTO requires the operator to be on the seat and
traveling in the lowest speed range (this is controlled by safety overrides that "kill" the engine
when these conditions are not met).

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

3) The £Q]a±jg is the primary work horse of the ATVs.  It transports cables 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.       Worktto:in::.  Slide Hammer and sledgehammers

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

Control Measuresonly experienced operators, power hammer into ground at a controllal]1e
level, no bystanders within the distance of two hammer handle lengths side-to-side and behind
and 25 ft in front.

I.         yvork Item..  Microvibrator

specific HazardsT-Electric shock.

£_ontrol MeasuresTOperator will have an assistant responsible for moving, untangling, and
general care of electric power cord.
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IX.      TEN NING

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

X.        PERSONAL PROTECTIVE EOUIPMENT

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

Based on the available infonnation assessing the current condition of the sites, minimal
skin protection is required for general access.  The prescribed working uniform for all personnel
engaged in activities related to the pro].ect 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 OSIIA 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 atmoaphere contains no known hazards.  There is no expected potential for
inhalation or contact with hazardous levels of any chemical.

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

*When operating sledgehammer, slide hammer, 30.06 projectile, and auger gun.
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XI.       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.     ENVIRONMENTAL IMPACT ANALYSIS

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

XIXIII.IIANDLINGANDDISPOSALOFUNEXPLODEDROUNDS

The handling of live anmunition 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 remaln 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 containers attached to the truck.  If it is a 50-cat. 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 form the basis for this safety plan.

From the Uhited States Department of Energy:
DOE Order 5480.16, F!.rea!r:r7cs Sb/edy.
DOE Tbapoct DOEIEN 106\94-3 , DOE Explosives Soyety Manual.
ID Appendix 0550, Sf¢#dard Qper¢fro#a/ Sb/edy Jtegwl.re#¢ents, Part Ill, Subpart I, "Explosives"

From the Uhited States Department of Defense:
DCJD cO55 .9-STD , Ammunition and High Explosive Soif ety Standards
AR:385-63 , Srfety Policies and Procedures for Firing Ammunition for Training, Target

Practice, and Combat

Emery County, Utah Page 40 June 1999





e,,,,e,e®®®®®®®®®®®



®
®

®
®

®
®

®

®

®
®

®

®
®
®

®

®

®
®

®

e

Date of incident:

Kansas Geological Survey
Incident Report Form

Location of incident:

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

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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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 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:_fzJ&Q47

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 Hazardous Waste Site Work

As per OSHA Hazardous Waste Operations and Emergeney 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

Co-ents:

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 limitations that restrict full participation in hazardous waste
site work.  (Describe work function limitations, i.e. hiting, 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

C3 a c> Rc,a,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 (vehicle, on i oot, 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 storaLge 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 aLt the beginning and end of each days service

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

and checked for signs of fatigue.
The bolts that secure the gun to the protective steel plate are checked at

least 3 times a day.

2.         Seasonal:
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

MANDATORY    SAFETY    RULES     FOR    USE    OF    THE

.50-CALIBER    SEISHIC    GUN

The   .50-cal   selsnic   gun  ls   powerful  and  must   be   securely   posicioned  when
fired.     Danger  exists   not   only  with   the   bullet   projectile,   bet  also  wlch   the
recoil  of  a   loose  gun.     Be  sure   that  all  m6untlng   bolts   are   tight.     Never
scrlke   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   to   the   parts.

Operational  Safety  Rules

I.     Each  day   the  Party  Chief  must  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   bolt   when  tnoving   the   gun   (disann   it).

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

5.     ALWAYS   remove   the   bolt   completely   from   the   gun   for   transportation  and
S tora8e .

6.      ALWAYS   double   check   safety   procedures.

7.      Use   common   gun   sense.

Dowhole  Mode

Be   sure   all  mounting   bolts   are   tight.     Do   not   force   tt`e  gun   down  an
augered  hole.     Re-auger   the   hole,   if   tiecessary.     Be   sure   C`ia[   the   base  plate
rests   on   the   ground.     na`-e   two  people   stand  on   the   place  .j.nen  firing   (flex
tr.riees   to  absorb  the  shock).

If   the  hole  has  water   ln  1[,   seal   the  muzzle   o£   the  gun  w.i.ch   tai}e  o[   a
balloon   Co  keep  water   fron  seeping   iiito   Cl`e   barrel.     Avoid   this   slcua[ion,   i£
possible.     Water  in  the   barrel  inay  seriously   damage   the  sun  when   fired.
Injury  is  possible.

Surface  Mode

Be  sure   all  mounting   tx)Its   are   tight.     Carefully   protect   the   breech,
trlg8er,   and   bolt   when  moving   the   apparatus.      THE   TRIGGER  IS   EASILY   BROKEN
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OPEBATIONISAFETY PIULES AND BEGULATIONS
FOF3 THE

AUGER  GUN

5  /   ,  -.  I c] 2-

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 Seisric-Reflection Source: Building a Better Burmo

Johr. Healey, Jae Anqerson, _Ric_hard rtyl_iller, Dean Keiswetter,  Don Steeples,
ar.d   Brett Bennett, Kansas 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 gun 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,
ha`.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 reflection 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 tnechanically assisted vertical mass
l|=rpt?:£L:::salili;:cotskESE3::)f:E==:s:-ams:i;s?dand
thors).   Receri. advances in high-fi.equency
engineering sources have come predominantly under
the 'gun' classification.   Development of a downhole
shotgun capaible 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 AND 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 enei.gy 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 diamet,er pilot hole (generally 6 cm, or so)
approximately 80 cm deep must be bored.   The auger
gun described here incorporates all  the previous
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 t,hat receives its
hydraulic drive power from the loader.   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 aut,omatic (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 t,hree-
step process:   (1) screwing the auger flight into the
ground, (2) loading and firing the gun, and (3)
unscrewing the auger flight from the ground.   Once
the 4-wheel-drive loader is in place. the containment
plate is lowered to the ground surface with 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 night is screwed1;:£otfe:d:r:gn:h:etcio0%x;e]:s;::s¥£g:t§!c?Fat§::gl[£ii:st

contailLlnent and minimal  residual borehoit:.   After
the auger flight is securely screwed into the ground
80+ cm, the modified 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 nighting, and seat,ed 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 riring 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-)oading 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 Inpub/Output DHR-2400 Seismograph with no
analog low-cut filtering.  The sampling interval was
V2 ms and record length was 500 ms.  The receivers
were three L28E Mark Products 40-Hz geophones
wired in series and arranged in a 1 in in-line array.
The Source-to¢1o§est-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
I;.gher with t,lie auger gun with very little differe.lee
in the doininant frequeney 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  rillci.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.  Little 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 perc.ent.   Signiricant
variability in frequency and amplitude of the 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 chat.acteristics
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.  The 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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auger gun                           buffalo gun

Fig..2    Auger gun field file (left) compared to 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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A 150 Hz digital low-cut filt,er enhanced the 80
ms reflection event on both the auger (left)
and buffalo (right) guns.
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Ilo-nt`oLc   .50-caLLbcr   Klflc-aa  Advance   Ln

llLt;I.-rceoLucl.oil   ScL8-Lc   Source.

I)on   W.    Steeiiles,    R[cl`ard   D.    .1lllet.,    Rail)h   W.    Ki`app.

Kaiis.is   Ccolo8lcal   Survey.

SututAJtY

In   a   d(recc   colBparLson,    the   dovnhole   .50-calLbet.
§el8mlc   8ource   produced   more   sel6nlc   energy,   a
broader   body-vave   frequency   speccrud,   art   anplltude
drop   lrl   the  air-coupled   Wave.   and   .  higher   dotblnanc
f requency  of   the   recorded   body-vave   energy   than   the
silenced   8urf®ce   .50-caliber   8ource.     The   recorded
8el9daLc   energy   of   tl`e   dovnhole   rLf le   Showed   at`
1nc[ea€ed   anplLtude   of   6   [o   12   dB   over   tt`at
recot'ded   by   the   8Llenced   eurface   rLf le.     The   dor.l-
r`anc   f requency   of   tl`e   recorded   ref lecclon   energy
vao   cof`918Cencly   20   to   40   IJz   higher   than   the   Bur-
face   rLf le.     The   all-coupled   gave   aapll.code   Was
decre®eed  over  lz  db   by   eub®utf.ce   I lrLn8  of   the
rlf Le.     The   I requeficy  epectt.`a  of   (t`e   body-vave
pulee  vac   broadened  by  .1eoet   .  half   ocC&ve  on  the
hl8l`  cf]d.     The  ..fety  of  operatloa  of   the  eource   lc
not  coopr®el.ed.     Rcflcctote  vlth  .  doBlaat`C  fre-
quency   lri  excee®   of   LOO  llz  can  be  ea81ly  ldeticlfled
oa   field   I lle®  .[  depche  of   le8®   tti.a  30  tL  uelftg
che  dotmhole  .50-caliber  Tlf le.     (deaclflc&tloQ  of
loo-llz   reflecto.®   froB  I,loo  -1.   po881ble  on  flcld
I lle8  of  eul[1ple  vertlc.lly  8C.eked  dotmhole   .sa-
c.1lber  8hot8.    me  eource  vlll  operate  ln  en
cf f LCLetit   qLanner   colleccLng   COP   data,   codiaon-of fse[
date,   or  epot-cor[elatlon  d&Ca.

lNIRODuCTION

Ii`..rl.n8tni:  eiw.roimen[®l  and  an8tne¢rlng  .itpu-
c..lLoim   o[   rl.[lec[lo.i   eel8aLolog)/   Iiove   Spurred
Te8e.ircli   of.d   dcvclopoen[   of   8halLov   hlAh-r€fioluclon
ref l¢ctlu.I   tt!clmlquc8   ui`d   cqul|t.eat.     Rcsolu[loll   ou
tlie  order  of   a  aecer   Le   i`ece8gat'y   Co  dc[ec[   ulcra-
eliaLLoi+   t8rgec8   vl`Lcl`   are  gel`cral.Iy   [I`e   goal   of
•os[   elwlrol`iaen[Al   ,1i`d   englneerli`s   Gtudte8.     This
lI`creaecd   resolu[1of`   con   bc   obtaLned   by   boo®tLng
tlic   lrl..i`it!i`cy   of   [l`e   Source   i>olse   vhLcli,    (ri   Curt`,
1i`crea8e8   Chc  daalnan[   f requency  o£   the   recorded
6el8nlc-reflectloi`   cr`ergy.     Ceneraclng   the  I`lgh-
€reque``cy   sel6nlc   Source   pulse   nece88ary   for
6halLov   a|}pllca[Lon8   I`a8   been   accoapllsl`ed   Ln   a
aul[1[ude   of   dLf fereTl[   vay8   1n   the   pa6C   (Mlller   e[
al.'    1986).

Recerlt   8eLsdLc   Source   advances   ac   tl`e  Kaf`8as
Ceologlcal  Survey   (KCS)   have   .alnly   revolved  around
surf ace   p.oJec[LLe-type   €ou[ceg   {Steepleg   and
Knapp,    198Z:   Hlller  and   Steeples.   1986:   Seeber   ar`d
S(eepLes,   L986).     A   .50-callber  [lfle,   vhlch  vas
dcglgoed  ®f`d  bollt   to  8&fely   fire  a   750-grain  bul-
let  vet((cally  tfl[o  the  ground,   has  Bore   recencly
been  Adapted  to  operate  pa(Clall}  uridergrout`d  vlth
otiLy   [lte   flrlng  ®ppar&Cu8   above   gro`.i`d.     Thl8   al-
lov8   eafe  oper.CLone,   a  hl8her-ttequency   Source
pulse,   and   an   lficreaeed   818nal~to-noL8e   raclo.

p£?-tj:-N--A-N-I,--I.H:.€ii.N_|.q9-ii

Tli¢   r.a.`t!r;il   de8l|:n   cei`Ce[6   around   oii[l-17.Ini:   chc
col`vcrsllui`   til.   cl`|.r8y   iiroduc¢d    by   a    .5u-c.illl}|.r
rtf Le   h`iLL¢C    (nco   8clsmtc   (acou6tLc)   Waves.      T``c

najorl[y   of   the   energy   produced   b/   a   .50-caliber
round   goes   lnto   Acccle[attn8   tl`e   projec[lle   and
lnco   exhau8[   gases.      Prevlou6ly,   vl[l`   above-ground
8oiit'ce§,   ve   have   sLlenced   aT\d   dLspersed   the   exl`ausc
g&oeo   ln  hopes   of   elld}Lnaclng   or   at   least   g[ea[Ly
reducl(\g   the   ef I ecc6   of   the  air-coupled  vave   on
9el8olc   data.     The   dovTihole   .io-caliber   rifle
nearly   9lfliult8neously   exclces   the   eat.[h   with   ;I
proJeccILe   and   vL[h   exhau8t   gases   vhlle   con[alnLT`g
mo8[   o€   the   all.-coupLed   vave,    resulting   Ln
lncrea8ed   €requet`cy   ar`d   signal-[o-noise   raclo   oi`
8elaailc   record   sections.

The   dovnt`ole   .50-caliber   8elsolc   soLi[ce   col`81®ts
of  a   .50-callbcr   rlf le  bolted   Co  .  0.6-c.-Chick
®teel   plate.     The   rifle   L[e'elf   ls   a   8Ceridard   .50-
callber   breecl`  and   bolt.   built   by  Texas  Curl  and
Machlf`e  Coapany,   .ct.cl`ed   [o  a  sC.fLdard   .50-caLll]er
B®chlne-8uA   batrel.     Xachlned   grooves   Lf`   the   barrel
are  ueed  ln  cotljubccloa  vl[h  a  pre§8ure  clamp   Co
•CtAch   the  rifle  to  a  30-ct.  by  90-co  Steel  plate.
The  rifle  barrel  ls   lovered  lo[o..  60-Co  80-cta-
deep  bor¢hole  4  ca   Ln  dlafaeter  uotLl   the   plate   18
f luet`  vlth   the  ground  Out.face.     This  steel  place
&ct8   a8   a   groutid   seal   and   a   placforni   Co   stand   on
while   [1rln8   the  giin.     The  velghc  of   the   sl`ooter   on
the   plate   and   the   €nug   [LC   of   che   bat.rel   to   tlie
t)orehole  vall6   help  seal   tl`e  gun  to   tl`e  ground.
Tt`e   rifle  can  be  equipped  vlch  a  source   8en8or  or
Closure   Hwl[ch   to   6¢I.cr.it.!   ..i   tlmc`   lirl.:ik.       I.lrll`!:
can   b¢   do.`a   elclicc   cL|.cirlc;Illy   by   sitll.i`old   ur
io.1^`i^lly    by    pu`1(nr.    tl`..   .rl}.,i.,t>r.       Tli..   .l{iviili`iLa    .iu-

callbcr   wel8Iis   about   J(I   .ct;   ;IIiJ    1*   c;islLy   l.a-ii¢rt;ui`
portable.

l``t{E()Uk;NCY    ^Nl}   A.JJl.I

Tl`e   dowi`l`olc    .S0    c;.llh.:r    I)i.uJ`ii:|.s    .ruia    b    lo    12    {111

greater   reco[dable   sets.ale   ei`crgy   a:   equivalent
offsec8   tl`an   [l`e   s{lencl.I   surfacl.   .S0   caliber   (Clg.
I).      The   lI`crea6ed   rec®r€ed   energ;..   boosts   the
signal-Co-noise   enou8t`   [o   s`ibscdncially   clean   uii
the   record   section.     The   source-to-closest   geo|]l`one
of€sec   lrl   fig.   .I   ls   43   a.      besides   :lils   nc[lceable
increase   ln   recorded   selsilc   energ:..,   a   cor`slscei`C
20-40   «z   hoos[    Ln   [lie   do.LI`A``[    f rei`iel`cy   of    tl`|.
Source   wavelet    ls   cl`ftrdc[erLstlc.

It`   previous   shaLLov-source  co.lps:1son9   (Xlller   ec
®1...1986),    tl`e   sucface    .50-callbe:   i}e[€or..ed   com-
parably   to  Hlnl-Pri.acord   and  a   LO-6au8e   Buf falo
gun   lri   total   ener&v   aful   I req`iei`cy   s?eccrud=.      Tlie
noted   Increase   Lzi   f.eque8cy  fliid   cl`€r5y  vould   d.`k€
the  do.nhole   .50-callb€r   rifle  co..p``rable   [o   tl`e   8-
gaLIge   But falo   g`ifi   `ThLch   va8   .idiorig   :he   be9c   Sources
tesced   for   refle::ion   energy   versus   3t'oui`d   roll,
total   energy,   afid   ft'equerLcy   ..oi`telit.

S^l.'C'L'Y

Slitl.ty    til`u`.lJ    bc    .tl     llii.    ..lul..t:l    cii:I`:|.I.Ii     i.i    ..il`}'

oi.t!mt(on    Li`voli:nii    `i.i`I.I.:   6 .... r.:cq.       TIIL!    a(r``..    [* 11
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I)ov``l``)L`i     .50-COL(hor    RLf  Lc

moui`(ed    on   n   0.6-cm-CI`lck   fi[ecL    pLA[c    [o   iir..C|.cl
[l`e   oiier.itor   i ron   f rAgoei`C8   And   [o   help   hold   [l`e
I;`in    iil.`..url.ly     Lli    I.I.lct!.        SLi`cl.    ll`c    tiroj.:c[llc     (il
I lri!d    froiti   a   bolt   ai`d   breecl`.    orlglndlly   dealgi`e(I
ds    a   8[.irid,`rd    f lrearm,    Cl`e   iititio8t    ln   Safety   l`as
•llru..Iily    I.ci.n   tlt!otgl`cll    tnco    C``e    nccuAl    i trln8
iut!clli`i`18I..       .1`111.    l}olc    a``d    brt!t!cl`    manufAclurcr

designed   the   appara[ue   I`oC    Co    frag4ent   even   lf    Cl`e
bart.el   va8   cool)le[ely   ob8trucced.      The   barrel.   18   1n
kciii`iliirtl    ii®c   by    tl`c   U.    S.    nitllcnry   oi`    .50-callticr
alecl`Liia   8uno.     Tl`e   extra   [hlckne8e   of   a   mchlne-gun
barrel   oerve8   [o   dl881pace  heat   and,   e8peclaLly   ln
oiir   ca8e.   procecc8   f rote  blov-out   lf   foreign  oater-
1al   gete   ln[o   the   bat.rel.      Thle   iBake3   conclt`uou8
o|)eratlooe   8afe  and   col`elecent.

C^S£   STul)Y

SILet`ced   Surface   .50-collber   ve   Do`rTlhole    .50-
caliber.

TI`c   direct   co®pa[l®on   of   tlie   Burf3ce   ni`d   [l`e
dovt`hole   .50-caliber  rlf Lee  vac   performed  near
Wlntcr   Park,   Colorado,   1n  et`  .[teepc   Co  dececc   [lie
«of fat   railroad   Eutinel,   85  fL  belCh.   the  eu[fAce.
The   recelvere  vere  eltigle  LOO-Bz  8eophone8  vlth  a
I.2-a  etaclon  lntctv41.     The  .outces  vere  43  B  fro-
Clie  cloee8t   receiver  et.ClofL.     The  te8ultlng
recorded  field  I lle.  plo[Ced,   uelng   true  &JBplltude,
clearly  8hov  tt`e  lncreeeed  aoplltude  af`d  tl`a
Lncrea8ed  .1gn.I-Co-nolee   r.tlo  of   the  dovnt`ole
rifle   a8   coftLpa.ed   [o   the   8urf®ce   eource   (fl8.   I).
A  glaring  dlf fereTice  le   the  ab®ence  of  41[-coupled
vave  on  the  field  file  uelng  the  do`mhole  rifle.
The   f reqiieTicy  dLf ference   le   otivlo`is   on   tl`e   aqipll-
[ude  Spectra   (fig.I).

I)our`l`ole   .50-caliber  Pleld  Flleo   .®d   S

The  downl`ole   .50-caliber   rifle   can  produce  a
eource  pul8e  vlth  a  doalnati[   ref lectLon  f requency
ln  excee8  of  loo  tlz   (fig.   2)  when  used  vlth  .nglo8
1ov-cue   f llce[e   that   t`ave  a   -3   dB   polt`C   of   220  Hz
.ii`.I   a   24   du/octave   roLlo[f .      Clean   -Lnlltiuo-phase
ref LeccLoi`  vavele[8,    e&81ly   Li`   excess   of   150   I.z.
can   be   ldei`tlf Led   down   Co   270   dL8ec   directly   of f   tlie
fleld   flle   (fig.   3).     The   8peccr`m  of   the   reflector
A[   85   asec   L8   aleioBt   3   octaves   acro66   wlcl`   corner
ft.equencles   of   40   and   290   Hz   (fig.   3).

The   dowril`ole   .50-caliber   rlfle   has   not   only   been
|i.ovc``   to   be   a   useful   el`aLLov   hlgli-resolu(1ol`
refleccLon-sel8olc   6oiirce,   1t   &lBo   poe8e8ses   the
capabLllcy   [o   pene[race   aa   d)uch   ae   I,LOO  D   of   eedl-
oer`C&ry   verLeer   overlain   by   15   Co   30   a  of   veatl`ered
alLuvluitL   (fig.   4).     Tlie   reflectlon  .[   720  I.eec   on
the   £1eld   £1le   Le  ^rbuckle  doloqlce  4c   a  depth  of
I,LOO  a   ln  cen[rel  Kan8ae.     Thl®   eight-Choc   ®Ceck
vac   recorded  vl(h  30-«z  lov-cut  fllcer8  end  ten  40-
ltz   8eophones.    "e  dooln®t][   £t'equefLcy  of   the
reflecclot`  efiet8y   1®   about   LOO  H2.

^cKilowLEDCHErms
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MATERIAL
SAFETY DATA

EMERGENCY  PHONE  1.BOO-OLIN-911

SECTION  I  -IDENTIFICATION
CNEWIC^l N^WE . SYNONYMSIndustrialAmmunition  8  Gauge        ( Small   Arms   Ammunition)

CNENIC^L f^NllY FORWuu Tf)^DE  N^NE

Not applicable Mixture Not applicable
DEscf`inloN C^S NO..

Container with powders and projectile Not assigned

S[CTION  11 -NORMAL  HANDLING  PROCEDURES
f]f`Ec^utloNs To eE TAKEN iN  N^Nt)LING AND STofucE

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

PnoTEctwE Eoul"EWT VENTILI.TION  REOulf`EN ENTS

Ey..                Safety glasses or goggles I,ocal mechanical exhaust
cl®v..              None necessary ventilation recommended during
oth®r                Hearing protection recommended confined space discharge.

during discharge

SECTION  Ill -HAZARDOUS  INGREDIENTS

BASIC M^tERl^l                                                        °±ML^                     lo co                    LC SO                       SICNIFIC^NT EFFECTS

Lead 50ug/m3 No Data No Data Eye irritation, fatiguedisturbanceofsleep

SECTION  IV -FIRE AND  EXPL.OSION  l1^ZARD  DATA
fii`sH roiwT        Not OSN^ CI.^SSIFIC^TIONI,,- Fl^N.^t)lE  I     LOWER     I     UPPER

€XPIOS'VE - -I.                    ;'.         i.    - |'N'TS
Ex"ouisillNC NEbl^                             Deluge wit-h water,  material is self-oxidizing.   Flood with water

to  fifrht  fire  find  to eool  .<h®11s_
spECI^i FIRE W^Z^no . FlnE FICHTING PnocEDul`ES

Evacuate area.   Fight fire from en exDlosion resistant .location.

S[CTION V -HEALTH  HAZARD  DATA



SECTION  vl. TOXICOLOGY  (Productt          (Sl.,tall   Auris   Armu`iitj.t.>n)

ACUTE  ORAL   10 50 Not applicable c^f`clNOGENiciTy         Not  carcinogenic
NUT^GENiclTT               May  be  mutagenic

^cuTE oEnw^i io so
' > 2 g/kg

Eve imiTATioN              May  be  an  irritant
pniM^fiy sK" imlT^TioN                      Not  an  irl.itant

ACUTE  IWH^uTION  LC SO Not known

pfllNcip^i RouTES oF ^BSonFTioH
Inhalation, dermal

EFFECTS OF ACUTE EXPOsuf`E
Fatigue, disturbance of sleep, eye irritation.

EFFECTS OF Ct.RONIC  EXPOsuf`E Anemia,   cen(rai   nervous   system   aepresslon,   toxicity   to   kidneys,
rept.oductive system and fetus.

SECTION  Vll -SpllL AND  LEARACE  PROCEDURES  (Control  Procedures)

^cTioN FOR N^TERi^i ftEiEasE 08 spiu
Remove  all  sources of  ignition.    Wear  goggles  and  gloves.    Use  non-sparking uten§iis  during
cleanup.    If  containers  are  damaged,  wear  NIOSH/MSHA  approved  dust  respirator.    Fouow
OSIIA     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.
Label "Small Arms.Ammunition".   Wash au contaminated clothing before reuse.

In  the  event of a large spill use .tlie  emergency  telephone  number  shown  on  the  front  of  this
sheet.a, lcc 1®

TRANSPORTATION  EMERGENCY, CONTACT CHEMTFtEC 600L424.93cO
w^st[ Oi8rosoi .["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 federal, state and local
regulatory agencies to ascertain proper disposal procedures.

SECTION  VIIl -SHIPPING  DATA
0.O.T. cLAss                                               class c  Explosive        olanl-D

sEerloN x - pHyslcAL DATA

[wEiT"G ro"T           N/AIBoii"croiNTN/A v^ron pnE8sunE               N /A VoutlLES                                N /A
solut)iimr iN w^TER         N /A Ev^roRATioN RATE                    N /A

ispECIFICOF`^Vltt (N,O.1|        N/AI pN                                             N/A VAPOR OENSITY l^lr.1l              N/A

iNFof"ATION Fuf"lsHED BY:               C.  C.  Nconan
(203) 789-5436

1475

DATE         November  16,1985

Department of Envlronm®ntal Hygl®n. end Toxlcology
(203} 789.543®-illtin  cOFtpoF`ATioN

120  Long f]ldg® Po®d. Stamlord, Connectlcul 06904

0CEAN®   N®twork
EMEflGENCY  PHONE 1 -800LOLIN-911
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wla|edal inloty Data §h.oat  ,     .

ELpp.EL%rmth.suvqu
2e CFf) I.10.1aeo.  Sl.nd.d mlsi I-
cml.ed kr qch .qilon.mL

u.S. Department ol I.bar
Occiip.`lon.I S.I.tv .nd He.lth ^dmlnlllr.tlon
(Noi`-M.nd.tory Fom |
Form Approved

OMB NO.12Ieco72

•dp`

®®tm uul lI..a on I.I..I .I.a 11®
All  Shoteh.ll Am`inltlon

N"Brm"ttrmrfu-b#L#T5##"ndF=#ffi##=
Scetkn I    ...Sthall hms Aminltlon'
Lndduf+. Nm Emeoonci/ T*givn. Ilurnb-     .

Renington  Ams  Co.,  Inc. (Sol)  .   676-3161
Ida... O^rnb- Sde* Chh SI.® .nd ZV. Cod.I T.Iophon. Nt.mbe. tr. tnb.in.the

I-40  a  IIlgivay  15 .    .  . (501)      374-2246

I,onck®,  Ark'ansa.       72086                                     ..
Oot® P'vydI      8-12-86    .

Sior\\l^*. ol P..P.I. (dFtot\.O
W.C.  Bell,' Chew  Lab  -Technical  Section

S.ctlon I - 11.I.rdou. tngfodlontt^donllty hlomatlon

rqB~ Ccjii± tspd. Ciihlc.I leedrty: Cemmtl..Ion`.(.»       Osi+A PEl__     _ ^colll TIV           f`.oomrn.riod          ` (
I.Cad.,   Inorg&nlc  end  i.Cad  conpound8.                     50mg/M

Ar8enl.c  .nd  cofpo`inde
Anthay. nd conE"nd.
Bariun  nd  conground8

500 ng„
5oo  mg„3.

tlltroglyerln  (a.05 in akin) 500 nlcrogram8/H3  of  .ir

t" -  "Shall Amg Aminltlon"
Cla8. C  Explo.1v.

UPS                 O"-D

S.ctlon Ill - "yslc.I/Ch.mlc.I Ch.Tact.Tl.uc,
equ tw    ttot appilceble. s#g&#1tfie"
Vapor pmlro ol`m NO,I     ' qu PoldNot .ppllcable Not  appllcAbl.
Vpr rty pe . '' inv~~T„„otAml.caLLeNot .inllctble

ngdhrbead styphnate -Ingolutle|  I,Cad Nltr.te -127 gin/10occ Water -loo.c-edOu-
Grayleti,  Grey.  S11v®ry  14at®rl.1  i  »o  odor

S.ctlon rv - FLO .ed Explo.loo N.I.rd D.b
Fwh tw OAou uq fumvhu uT- LEI uE|

Not  aml|cchle Not  applicable NA WAEBh--
Material  le  .elf  oxldlzlngi  flood vlth Water  to  fight  flro. and  cool  .hell-.

Sp.cid Fh fqug Pee.d`m  .

uffelT8#1HiFt#e when expoeed to flap. .I)a high tenperature8.
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Sedho V - fl..c'h,rty D.I.
Sunt, un- Condiuot"^VOu        rianeB,   Sparks,  percussion  or  shock  and  hlgb

SLdr
X texperature8   (130®C)

Inoomp.llblllty W.lof./I lo A`rold|  .. Strong  hlneral  ecldg  and  alkali.
I+urthl.cciiijfi=jji;i=i]arLE,pr-u=d Oxlde8  of  carbon,  nitrogen  and  lead  fixpe8.
rqLZ- th, Cho Cendxho""       t]eat,  fire,  Static,.  £r|ctlon  and Percu3810n.

WNI Hal -
X

S.ctlon VI - He.Ith Hez.rd b.ta
f`oL4|.) ef EJtry:                       lmlletdr?      Fwhes                        Sth?   cute  or  abrasions -ffigrl?cl®s

Tpe¥n¥d#igT¥engEtorla,qrtyryotoxln,mlp±_±r_1t|op±__veckne_§s,mental_cqnfu:1_on,_=pgllQi-
=_   tr-eec_per__general_lead__eatpoe`ir®i.   headache   an?_=n_!t]see_           .                                       _   _   _                               .I..I

ciae-in.        mp, uuacwi-~-iii=7 OstuBr_-
I,Cad  -  Yes

Sir-utsirfuUdExmb      .      Refer  to  health.hazard above.          `                                       .     .   .

-CEi-
eir==jF ^cor~.led try Eps- Gastrolntegtlnal  tract| kidneys,.  blood  and  central  rier`rou.

8ysten.         (CNS )
E~ulF"AHP~        skin -f|uoh ulth wateri  if  8vallowed sect medical attention

inedlately.
S.ctlot` Vll - I.rec.utlon. for S.I. H.ndllng .rid u®®
Si.p. t] a. Tot n A C... W..I1-I I. Fl.I .... d or spilw                                                                                                                   +

Use  nod-8parklng  equipment  to  cleanup  and  store  shells  -  avoid  i.gnj.tlon  sources.

W"Mat¥l¥__be burn._a_ per Jappr_opr_late  federa_i?_  state_ a?9  |ec?I _ re_g_ulatoprageng[=

contact
Pie=±e- to e. I.to h lt.rrty .rd Strty

f`efer  to  r®leaeed  or  8pllled  det&: abo`...
ah, Pnr-

Label  collt.1ner8  -  "Small  Amg  Armunltlon"  `rear  gloves  and  6hrapr.el  protection.

S.ctlon VIII - Control N...uro.
f`drrty m~ (Srty tryl             osm   sA/filE/Scm

Lng  cartrldg®e.ah.. Prat.cth.. Cldhtno ® E4c:i;h--i U8e  hee.ring  protectlctn  when  dl8charg

i±4C_i_
Papa O,a,a: ,-,,, ',,I,' ,,,,,



Mf]y  26'9915:53  FEE  FEDERQL-SFtFETy  DEFT     612  323  2445   To  9i7858645317             P.02

MAmIAL SAFETY I}ATA SiiH

SMAILAm4sAhnrmmoN-REIE&rrmLAnnmun
Etdal Cartrife Coqny

anEbinENe
AI]alha+ hfucsct&  55303

THrm         6m3z3+2300
mormcr sFRVlm 6i2iE3+3706

nmGENor moRE NUMErm 8Oolousoo qumE®

ELem8e: ]anmry 4, lies

= = = = = = = = = = = = = = = - - = - = = = - - = = = - = = = = ==; = = = == == = = == == =

sErm8N fl - moouitl IDDtTITlcArmoN:
moDUCT EARLY

Centndre ldellic catridge          .    The Falfowing:

.222         '       a .30-30Wirdester '1          .       .:.

.22-250                n .32 Autonrfc .32Win-qu

.223 kenjgiv .32 s&W I.ong .338 Wiinchcgiv ngun
6rm .32 Ham hftyun .35n

.243 Wmthester .380 Autondc 8rm h4a±
•257 R- +P .38 Specal .45-70 Goverment

.25us kerfugton .357 ftyum .280 Remington

.270 Winchester 9rm huger Auto 7-sO wrfu
7mm                   )fagnt]m 9mm RE Or-822) 7.62X39 Sour

7m Muses 9rm Feded .ap REfich

.ae winchesfff ngum .41 Rfm hkyun .375 HRE

.308 Wcehestr .44S&W" .3co HRE ngun

.gout fydr8fidd .44 ha ftyun .458 Winchestr ftyum

.so cHjha owfro .45 Armnrfe '416 RIgby

.2s Afrodrfe .45 Ck)lt .470 RTifro Express

lorn Aaprfu 9mm Strdsonie •38 qu +P+
.cO S8tNI 6.5rs5 Swedish 7X!64

5.56 hind Range 9nm Lirited Bnge .38 Special +P

356 TS&W ;Z70 Wtaflrty ngrm .goo Wfaflrdy M_
7Dm Weafroy hfagnun .357 SIC '38 Squ
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sECTroN # - cHEhmcAL coMrotINDs:

cHEnmcAI coMrouNDs

CAS-in
TWA UNLESS OIHERWISE N0IED

OSHA PEL ACGH Thv
Bullet - nd orIieedCore 7439J92-I •05 mg/m3 •fy5rtyrn[3

CqpExit Jacket 7440-50-8 1 mg/m'            Fume: 1 mg/m'       -:
• 1 mg,m3 .2Tdyrni

zinc  (As zinc chide) 7440ee 1o mg/rf (5 mg/rf 10 mg/rf
1314-13-2 as reapilchle dust)Fume:5mg/m3 Fune:  5 mg/rf

Th 7440-315 •1 mg,m3 2 ng/rf
Nyclad arfug Not EREushed NotELrm RTct Ethiiched

Catridge es -Brass,(AsZinc&Cqu)(SeeAbove)

Nickel Pod Brass(AsNIdktl) 7440uno 1 mg/in, I mg,n®

Phopun -Nitrooedulose 9004J700 Not RErmed NctFRErm

REQglycdre 55i530 2 mg/ms   Crfug 0.46 mg/m3   (Skin)

Gxphite 778242-5 15 mg/m' (5 mg/m'asregivledust) 2,rlyTtl

I--rdStxphnate(As rd) 12403-826 .05 mg/rf .I x5 "alTrf

Barium Nitrate (AsEwhun) 7440-39-3 •5 mg/m3 •5 mg,ms

Andnrmy Sulfide (AsAmtimony) 7440-3610 •5 mg,m3 .5 "alrol

Aluminun 7429-90T5 15 mg/m3 (5 mg/m3as±ledust) 10 mg,in.



®
®

®

®

®

®
®

®

®
®

®

®
®
®
®
®
®

®

®
®
®

®
®

®
®

®

®

®
®

®

®

®

Mf]y   26'99   15:46   FR  FEDERF]L-sFiFETy   DEFT     612   323  2445   TO   917858645317             p.e]3

EmNrn    S oFACRONrus
OSHA PEL:      Occupational safety and llealth Adminisdion's prmisstble Exposure himit.

ACGH Thv:    Amedcan conference of Governmental ndustrial Hygienists' Threshoid
Lihit Values.

TWA:                Tine weighted Average.

STEL:                Short Ten Exposure hirit, the 15 minute exposue which should not be
exceeded at any time during a wothy.

CEENG:         The concentrafon which is not to be exceeded at any time during a worlrday.

CAS :                  Cherical Abstracts sewice number.

SEcmoN #3 - mysICAL DATA

toifrog pcht:
rmfu8 pcht:
Vapor Pbessue:
rely:
Sdlubfty Ovater):
Evaporation Eae:
Perunt Volafiha:
Vapor Day (Air = I):

Appearmce:

Ouor:
Ckfor Thiechoid :

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

Brass or nickel plated brass case with plastic,  lead, oqpper jacketed
lead or nylon clad lead bullet.

None
None

sEc'IuoN # - mE FIGmING & EmosroN I]ATA:

FEE Point ®:
Auto 18nifron Thn]perafure ®:
Upper Explosive himits Q}eREnt):
I.owerEHhosivelfmitsQtercent):

Fire & Explorfu ±:

ELguishing brfu

Not Apqule
Not Apprcable
NotApqule
Not AHfflle

May ignite if heaed to 250 degrees F, indqudent of air.
Uhconfined  ignifed  cartridges  can  peduoe  low  wiocity.
mcallic hagllients which may capse eye injury or sixpeEffial
sldn wounds if upprotected by  standard fire+fighter turnout
gear.

Watr
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Speed Fire Fighthg hstnichons:       Wear full fiutghier peteedve gear irdldipg face didd or.,. :;.:.:Z+:.*f;;:
SCBA.  Use wide fog pattrm nozalc to stag any tow velocity
fraglnents.   Use vra8er to Cool ndinary colhbustibLe3 bdow
ignition temperate.

sECTroN #A - Expost7RE & EFREcls - INHAIAIroN

RI}uTE OF rmostmE & inFECTs - INHAIATroN

Acute:              hhalation of gases and particulates produced while firing anmunition may result in
mild throat, eye, `mer reapintory and lung iritafion.  'Ihe iritant effects may lead
to lung s}xptoms such as brmchifis.  An over exposue to gases or partioulates may
also  cause:  anemia;  ner`rous  aystem  symptoms  which  may  include  irifabinty,
headache, resdessness, fatigue, muscle wca]mess, muscle trmor, oonvulrious, loss
of memory, visual and hearing distrfoanoes,  loss of coordination;  garfurfuestinal
effects such as vorfug, colie, diandca or Constipation; circulatory Srtyms such
as a dxp in blood pressure; xpductive effects irduding ffility plchlens, birth
defects, miscanfages and possible kidney danage.

Chronic: Prolonged  lapeated  over exposLne  to  find  cardidge  gases  and  particulates  may
result  in  dREoed  blood  lead  levchs  and  elevated  zinc  prolapaptryrdn  lerds.
Symptoms of chronic ovelxposure to lead may ilrdude: anenda; led lines on the
gutns;   nervous   system   symptoms   which   may   inchrde   irritahifty,   headache,
resdessness, fatigue, muscle wealmess (I.e. wrist dxpp), muscle tenor, comrulrions,
loss    of   memory,    visual   and   hearing    distlirbances,    loss    of   coordination;
gastroinestinal effects such as weight loss, vomithg, colic, diandea, constipation;
circhatory  symptoms  such  as  a  drop  in  blood  pressure;   repnductive  cifects
including fndlity prchlems, birth dofeets, miscarriages and possible kichey damage.

If acute or chronic sylxptoms should appear, contact a physician.   Blood had and
rinc pro¢apophr]m levels are rcoommended and should be monitored as per OSHA
1910.1025.

First did:         Remove person to fresh air.  Seck medical attention.

SECTION #58 - E]rosuRE & EFECTs - SKDT

RI}uTES oF ErmsuRE & ErmEas - SKIN

Acute:             Eenental and inorganic led coxpounds ae not chsofoed through the skin.  Cthin
organic lead compounds, however, can be chsnded through the din.

Chrchc: Elemental and innganic lead compounds ae not absofoed through the din.  Certain
organic lead cofapounds, however, can be al]solbed through the skin.

First Aid:         Wish exposed aeas thoroughly with soap and water.

4
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sEonoN #sc - Fxros(mE & mFEcrs - EyEs

RouTus oF FrmsunE & REEas - EyEs

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

Chronic:          None xponed

First Aid:         Remove person to hesh air.  If forign body is suspected, wh eyes in frock vrater
for 15 minutes, contact pdyrician.

SEcmoN #so - EmosuRE & EFFECTS - INGESTnoN

ROu" OF EmosuRE & EFRECTs - INGrmoN

Acute:              Acute ingestion of lead may occur from poor personal trySene associated with the
handling of lead bearing matedals.  The effects Of lead ingestim would be similar to
those listed under acute inhalaton in addifroa to gasdulrfuestinal iritaton.

Chronic: Cfronic ingestion of lead i"y cocur from |]oor perspnal trySme associated with the
handling of lead bearing materials.  The effects of lead ingedon would be similar to
those listed under chronic inhalafron.

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

First Aid:         hgesfon is not a likely rode of exposure.  h case of ingestion, contact physichn.

sECTuoN #5E - Frms(IRE & mFEcls - cARclNOGEE`u3:srs DATA

N. T. P.             No

I.A.RC. :         Groxp 2B, possibly carcinngenic in humans.

OSRA:            No

SEclroN #5F-rmos(RE &mFEcls -    nnmlrs

ILead and bariLim ae ¢oric metals, which may be released dtring the firing of moden ammunifro.
Cue should be talm in the cleaning of lange fatilifies to ririmke the quure potential to had
and bariun.  Persons engaged in these aedvities should wear protecti:ve clothing with an appxpriate
reapintor.  Range operators should consul OSHA 1910.1025 for details pertaining to the handling
of lead in the work environment.

Severe  lead  intorication  has  been  associated  in  the past with  stedlity,  atorion,  and  stillhirth.
htodem infondon confining that.lead poisoning affects birth rates or causes injury to de fcais
in man is not conch]sive,
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SECTroN #§G - AGGRAVAHON oF REExrsTING REAlim coNDrluoNs

AGOuvAmN TO mE+©TntG mar;IH cONDI'IuONs

Exposure to lead can aggravate pre¢xisthg anelnia,  cardiovascu]ar and dyratory diseases and
conditions related to the gasfrointesthal, rquductive, renal Qddney), and central nervous systems.

Reference:       hdustrial TOxicology. Safety and Health Applications in the workI>lace:
Wimamsre.

SECTroN # -REACTTvrr¥ &       "EREATloN

Stchifty:

cindifrous to Avoid:

hcompatiblehfatrfu:

±us Deeomporition
hdratrfu:

Polyrminzalon:

Stable under nomal use conditions

Individual  cartridges  may  ignite if the primer  is  sfrock or  if the
cartidge is exposed to excess heat

Cms, acids, Alkalies, Ammonia, and other conesive matedals

Ckides   of  Barium,   lead,   Andmony,   Aluminum,   hfagnesium,
Nitrogen,  Cafoon, and Sulfur.   lead and Andmony fume may also
be pnduced.

Wu not cecur

sEclroN w - spnus, IAIAKs & DrsrosAL pROuEDUREs

sTErs ro BE TAIDT - sin.s:

Avoid Conditions dchiled in Section #.  If conainer shuld rupture, place all loose carbidges from
brolm shipping cases into a stlirdy container.  Secure container calrfully.

Wane Disposal Methods:         Contact hfuufacfurer -Pnduct service (612) 323-3706
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SEX:HON # - SRECIAL moTEclrvE EQUI"ENT

Ventilation:                   Use  in  a  wtl-ventilated  ar\ea.     Consult  the  cument  addition  of ACGIII
Indurdal Ventilation Manual and/or NRA vendJation recommendations.

motective Equipment:

Eyes:                             Recommend protective eyewear confoming to ANSI Z-87

Gloves :                          Not generally required

Rapintors:                  Use an approved reapiraeor while cleaning range facilities.   Consul OSIIA
1910.1025 for exact requirements.

rfearing protection:     ifearing protection recommended while disdrgivg cartridges

SECHON " - sREclAL mECAUTroNs - STORAGE & HANDlmiG

Store in a dry, cool area in the original container to assue perfomance.  Keep out of the reach of
children.   Avoid stri]dng the primer of unchambered carridges.  Remove ammunition from service
if any of the following conditions have occurred :

1.          Prolonged storage at or above 2co degrees F
2.          Evidence of corrosion
3.          Physical damage
4.         Exposure to di or apray type lubricants

Avoid prolonged storage in leather cardidge carriers.  Cartridges can ignite if heated to 250 degrees
F indqudent of air.

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

Although reasormble care has been taken in the peparation of this document,  Fedend Grtriage
Company ex8ends no wamnties and makes no xpDesentafron as to the accuracy or completeness of
the information contained  haein  and assumes  no reapondbmty regarding  the suitabiHty  of this
information for the user's intended pxpose or the consequences of its use.  Hch `individual should
make a detemination as to the suitabhity of the infonnafron for thdr particular pupose.

**   TOTf}L   Pf]BE.e]@r7   **
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This thtcrial Safety Data Shcct has been prepered in compliance with Federal OSHA rind
Communication Standard ]9 CFR L910.1200. ALN.SI ZJ00.I-I 993 and the ISO Safety Data Sheet
S(andard.  This product IIiay be couside[ed to be a hazardous cherfucal under 29 CFR 1910.1200.  This
infozmation is ocquired to be disclosed for safet}. in the u.orkplace.   77lfr IWSZ}S ds qpp(ha4fe arty to the
prodrct .idend!f iL:a herein and only wher\ I.sad properly.

NOTE:  Btfcr to Section XVH for fdr a/Acronyms

Product:                          Cartridges. Snrall Arms
Tnde Name:             CENTERFmE RIFLE, PISTOL & REVOLVER

LOADED ROUND
CAS  RcgivryNOL:       N/A
GAS NaJb¢:                    N/A                                                                                         Hhus Rating
Formula:                         N/A                                                                                    Health:                2
Molcctllarweight:       t`l/A                                                                               F]adndilrty:    0
GtiLde:                             N/A                                                                                      keactivity:           I

NOTE

This list includes. but is Bat linited to, those hazardous fnatcrials which comprise
greater than I./® {0. 1% if carctnogenic) of the total cottiponent wdghi per 29 Cm
1910.1200.

A CenteTfire Rifle. Flstol and Rev.olvcr Loaded Round is comprised of the following fou {4) components.
The hazndous chemicals contained in each are Its(ed.

I.    Projectile                 Lead. Copper. Zinc. Antimony
2.    Bras. Shellcase      Copper. Zinc, Nickel
3.    Ptopellai]t                Nitroccllulose, Nitroglycerin. Dibutyl ph(halate, Graphite
4.    PriDcr                       Copper. Zinc. Lead. Antifnony. Barium. Lead styphrLate. Tctrazcnc

Issued:  April, 1995 Page I of 7
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C.\S or Chemical Name:
C.\S Registry Numberi

LIST_QFHAZABIxpUSCHEMICA_¥
( In Alphabetical Cnder)

A;ur"ONy
7JJO-360

Elposure Standards:
PEL (OSHA) ....................... TWA 0.5 mg/In.
TLV (ACGnD .................... TWA o.5 mg/m3

___i_==     ----  __==____      --------------------     == --------------  =======-I------......           i.-=L==========-_____._     _=====_=.= ...-          __

GAS or Chemical Nape:
CAS Registry Number.
EIposure Standards:

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

CAS or Chemical Name:
CAB Registry NutDber:
Exposorc Standards:

PEI` (OSRA) .............

TLv(ACGnD......„..

BJrmM
74JO-39-3

::::::#i8:::g::
-=_:___  ----             __          _:                     _____                                        --:-:: -----         _____-.::.::-:=.===

COPPER
7440-50-8

....... TWA (fine) 0. I mg/m'

•......#i(d#e)#-:,:;m¥m'
rvA (dust, mist) I.0 mg/m'

CAS or chemical Name:            DIBUTYL PHTHAIATE
GAS Redstry Nutnber:              8i-74-2
Elposore Standards:

LELv((&Sc#t.::::::.:.::.::::::::#£::%::

CAS ot. Chemical Nanc:            GRAPEIITE
CAS Rectstry Number:              74+0440
Exposu re Standards:

PEL (OSEIA) ......
g#ctig=J;i:#q-=otiT=T#A5,Tm£PcormTyli£#m)
rv¥T¥eE¥oni5#min)apinbieFraction:5rtym.
TWA2 irable dug(

C^S or chemical Name:           LEAD
C.IS Registry Number:               7439-92-I
Exposure standards:

Pfbtt&ScEE;.::::::::::::::::::::#£8::§#:

BEI 50fu in blood,  150/g crcatininc in urine

Trade Name:                                 LEAD STYPENATE
C^S or cI`emicaJ NatBc:            LEAD TRINrrRORESORCINATE
CAS Registry Number:                639L8-97-8
Exposure s(andards:                                           ......... ~                                       ~                                ..None established.

Issued:   April,  199S Page 2 or 7
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Rerningtor\ Arres

REMINGTON   ARMS

Material Srfery Data SI.jeet

C.`S 0T. Chemical .`.:Line:
CAS Regivry Number=

.YICREL
7JJOcO2J)

E=posure Standards:
PEL (OSHA) .......................  TWA Soluble Compo`llids:  0. I  mg/in.

TLV(ACGHD.......#£[LTo:o°iu;I:,Compoundsl.ortym]
(PToposed: TWA 0.05 mg/m3 : human carcinogen)

--.. ++..-=-=-=  -----.    __==___     -..= ---..---  :--== ----------------------.-------------------    = --.-----.    _________                         _i__

Trade Nanc:
CAS or CheDjcal Name:
CAS Regivry Number:
Exposure Standards:

NITROCELLULOSE
cELLULOsE TETRANrrRATE
9004-70J)
None Established

CAS or Chemical Name:
CAS Registry Nunb€r:

hrrrROGLYCEEN
55{30

Exposure Standards:
PEL (Osm) ....................... Transitional: TWA CL 0.2 ppn (stan)

STEL 0. I mg/n' (Skin)
TLV (ACGHI) .................... TWA 0.05 ppm (skin)

GAS or Chemical Name:
CAS Registry Ntimber.
Elposu re Standards:

TETFLAZENE
log-27-3
None established.

CAS or Chemical Name:
CAS kegstry NUDt]er:
Elposure Standards:

ZINC
74JO<66
None established.

Emergency o`rervicw:                  Aocidental fire or explosion may caiise severe injury or death.

Potential HiLman Health Effects:
Skin Contact:

E!.e Contact:

Ifndation:

Ingestion/Absorption:

May cause allergic reaction (scnsitization) in suscgivil]lc individuals.

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

Inhalation of Lead dust or fumes may cause irritation to nose. throat.
upper respiratory tract and l`ings.  Irrfution lnay lead to bronchitis.
hcadrchc. towering of blood pressure and weakness.

Ingestion may cause 5evcrc headache, musea, vomiting, abdominal
pain. fa(igue, diaFThca. trembling, ringing in ear and salivation.

Carcinogenicit}. hromatioD:      This prochict is not classified a carcinogen by lARC. OSHA. NIT or
EPA.  Lead is classified a carcinogen by IARC.

Issued:  April, 199S Page 3 of 7
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Iv. FusT Am limAstFREs

Skin Coatact:

Eye Contact:

hhalation:

Wash affected area thorougttry- with soap and w.ater.   Rc[t`ove contamina(ed
clothing.   Wash clothing thoroughly prior to reuse.   Discard any. contaminated
lcaLher 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 ndnutes.  Chtain medical
attentio n irmcdiately.

(mmcdiatdy remove to fresh air.  Administer artificial respiration. if necessary.
If breathing is difficult. adltLinister oxygen.  Obtain medical attention
i-ediatcly.

Ingestion/Absorption:      If conscious, drink large afnounts ofrm(el..  Induce vomiting.  Immediaely
contact a physician of Poison Control Center.  Wevcr induce vomiting or give
anything dy mouth to an unconscious person.

Flammat)lc properties:            Refer to fftJrs Ra/I.ng.  May ignite if hca(ed to 250°F.  Will ignite when
exposed to flame and high temperatures.  Bc cautioLls of shfapnel.

ErfDguishiBg Media:               Flood  fire with water (a fight fire and cool shells.  If no water is available,
use carbon dioride, dry chemical or earth.

Fire-Figivting hstructions:     Evacua(e area imfnedia(ely.  Deluge area with water.  Wear fiill fro-
fighting protective gear including face shield or SCBA to protect from
shrapnel.

Safeguards:

spill acaDup:

Accidental REcase :

Remove from all sources of iglLition.

Use nonxparicing equtpmcnt to clean up spill  If disposal is necessaly. .refer
to.XIIl. DISPOSAL CONSIDERATIONS.    .

See above.

Personnel Handling:

Stora8e=

IIandle with care.  Do not strike or crush the rounds.

Store in original containers in a cool. dry. well-ventilated area away tron all
sources of ignition.  I)a not subject to mechanical shack.  Keep out Of Teach
of children.  This product mw5f nor 4e stored with acids. strong oridizer's o[
caustics.

Issued:   April. 199S Page 4 or 7
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M±sriatsqifapia_to±_h±get

Engineering controls:                     N/A

Persotial Proteeti`.e Equipment:   .  Safdy glasses rcoommended when handling or firing rounds.
•  Hearing protection recommended when firing rounds.
•  Use of NIOS"SHA-approved respira(or required when exposed

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

Exposure Guidelines:

Ezpasur€ Limits:

•  Keep prodiict away from sources of accidental ignition.

•  Exposure limits listed with each hazardous chemical.

pEryslcAL DATA
A|)pearance: Projectile: cylindrical: grqrish. silvery color

Case:  eylindrical; bronze color

FotD:
Color:
Odor:
Boi]id8 Point:
Speciric Gravity:
Vat)or Density:

Solid
Valable
None
N/A
N/A
N/A

Evaporation mte:
Melting Point:
Solubility tn Water:
pH,

Chemical Stabilfty:

Other HaLzards:
Incompatibility:
polymcrizatioD:

CoDditiorty to Avoid:

Stable under normal use conditions.  Will not [cact with water.

Incompatible with acids. strong oridizers and caustics.
Will no( occur.

Flancs, sparks, perc`ission. shock, static, high te"pcrattires (266®F or 130°C)

Ot.al LD SO:                     No available data.
DerDal LD SO:               No available data
IDhalatiob LC SO:          No available data.
Irritation:                        Not a skin or c}.c ifTitant.

Aquatic-Toricity:
Irad a-C 50) to Bluegill:  2-5 mgA
Bariurn to Stickleback:  +00 mg/1
Barium Nitrate to Stickleback:   760 mg/1

Environmental Impact:

When used and disposed of properl}.. there is no kno\m environmental impact.

Issued:   April, 199S Page S or7

ra 0 0 6



®
®

®

®

®

®

®

®
®

®

®
®

®

®

®

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

Rerni ngton Arms                                                                        Material S_4±try_Q_gapshect

This product is considered a cha[acteristic hazardous traste per +0 CFR 261. 24/„ d!qusal/7gposes
on/y.  Diapsc of as required dy local, state and federal Laws and reg`ilatious.

IPA Thzardous Waste Code:  D008 acad)

SHDPING INFO RMAnoN
Proper ShiElping Nape:
E[aznd aass:
un"A No:
Pachig Group:
Shipping Lal]el:
Spedal hfomation:

Crmdges, Spun Ams
ORM-D
N/A
NIA
None required.
May be roclassified intematonally as:

llazard class:         I.4S
UN/NA No. :           UN0012
PachigGroup:     11
Shipping Label:      1.4S label

U.S. FEDERAL REGUIAHONS
TSCA hventory Status:  Included on fist.

E[AZARI] cLASsmcATloN
Chronic Health:
Acute Health:
rirc Hazard:
Pressure Hamrd:
Reactivity Hazard:

Headache, qausea. wealmess
ALncria, elnbryotoxin.
0 ifel HMIS Rating)
Sudden relcasc of pressure.
\ ct\ HMIS Rating)

NFPA Rating:    Not established.

NPCA-HMIS RItings:
Health :                 2
Flanmability:    0
Rcactivity:           I

References:
Code Of Federal ReguLatlors. :ivfonllil.v S.Ln'imary` CFR.19\0.\ZcOQ) and Alpper\dix E ®.).

Regulations Management Corporation. Bloomington, Indiana, July I. 1994.

t{azardous Chemical Desk Royerence..  Third Edition, RI¢ha\d I. Iiewis` S\.` Van N®s`rand Rctwh,old.
Copyright  iog3.

American .+ational Standards [usti lute. Z+00.I-\995

lnlernalional s[andards orgoni-.alion sqf ety Data sheet slarldard.       .

Issued:   April. 199S Page 6 of 7
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Matcriol Sqif_ct]/ Data Sheet

ACGH           American conference of Goverfunental hdustrial ftygichsts
AmA WEEL American Industrial Hyaenists Association-Wo[lplace Erfuormental Exposiire I+evel
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ANSI
BEI.
GAS
Cm
CL
DSL
IPA
EDus
Lonc
IATA
ICAO
rsohmusm
NnA
NIOSH
NTA
Nth
OSHA0"
PEL
SCBA
STEL
TLV
TSCA
rvA
UNINA

American National Standard Institute
Biological Exposure hdcxes
Chemical Abstract Service
CodeofFedcralRcgulatious
Ceiling Linits (not to be exceeded)
Domestic Sul}stances List
Ewironmenfal Protection Ageney
ELzardous hthteriaJs Idea(ification System
ntcrDatioml Ageney for Research on Cancer
lnternational Air Transport Association
lnternational Civil Aviation Organization
lntel"tioflalstandardsorgannizafrom
Mnistry of htmational Trade and Industry (Japan)
Mne Satqr and health Appliance
National Fire Protecfron Association
National Institute for Occqutional Safety art ILealth
National Transportation Agmcy (Canada)
National Toricology Program
Occupational Sattryr and Hedth Administration
Other Regulated MteTials
Pemissfole Exposure Linit (OSHA)
Self.Contained Breathing AppantLis
Short-Term Exposure Limit
Threshold Linit Values (ACGHD
Tckic Substances Control Act
Time Weighted Avcragr
United Nations/North American adentification number)

For additional information, please contact:

Reninston Ams Company, hc.
Cousuner IDfomafiotL
Willringtob. DE 1980S

(800) 243-9700

The infomation contained in this LA!8erriar/ £q/eo. Oato fher is provided to all indiwid`ials who are or will bc
exposed to this product through use, handling, storage or transport  Rcaingtm believes. ]ret makes no uBrrrty, that
au  infomndon contained in this document is cuTcat es of the date Ofptolication

Issued:   April, 1995 Page 7 Of 7
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aENEFtAL MOTORs cOFtpoF`ATION
MATERIAL SAFETY. DATA SHEET

SECTloN 11 -lNGflEBIENTS
(ll.t all lngredl®nte)

C^S  B€CISTftY  NO. rlw *V CHEWcO N"t(Sl LJ.'ffl`di.wh€#®fr'£

7664939 37 Sulfut.lc   ^¢1d NA_

7732185 &190 .    Water HA__-7439921
Lead        _     __ _           ____W^        _

£eparato,.,--_----
D4r®mt¢

~_

-_        _-+IL,-_-_

.   I         -'              .                                   `.             .        .   '              -                        .        `   .

SECTION IV - FIRE AND EXPLOSION IIAZARD DATA
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StiA cOAtm g   otwilllM^AY ROU S Of ENttY    lnl`.I.tioil  a 'wNrdfyl

AND flAST AID ..OcfouusI-- Do  not  .xc.ed A,clove   to

ttentl [NCESTIollI      00  NOT   induce   voulllln8. OLv.  B11*  AIX.d  V1¢h   e8.

SECTloN vl-REACTrviTy OATA

ST^®'|ItY

uNST^eT( Coiv6TfioNsto^VOIO       --

1Aelt
X r

rITcoWP^   allltY(in.I..i.I.to.'O`d'  jxtdi2Ing  or   redu¢1na  malerlalg.
•..           .        .       -.          .              ..                        ,`.-                              .               .,          „              `-.                  .`                     "..

HAZAnoous           I-VAYO¢CuA I___ ¢ONDITIC)N§  TO ^VOIO --

pn, yucf],zj\Tiow  rwiiL Not Oc¢u.
__XX

--
SECTION VII.SPILL OR IEAK PROCEDURES

===-`-i:`-:-.¥o-try        '
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AN§UL®     ###.#sT4T##fl2

E-KAN rao1

MATEf]lAL SAFETY  DATA  SHEET

FORAY
Oul¢l{  lDENTIFIEf] (ln  Plan` Common

#amL#clur.I..    ANSUL Flf]E PROTECTION                                                                        E#:pffi9No.:     (C8EE)M4||E98oo
nddi®ss:                One  stanton  §Lree(,  Marinatte,  W15414er2542                                             0tt`ar lnfermatron  015)  735-7411

Ca'lS:

pf®paico lay:        §alely and  Hoal[h  Deparlmenl                                                                                  Data Proparad:      April  22,1994

SECTION  1  -  lDENTITY

fr°mmdT°fla#aemaa#§8#*a§?¢O       FOPAY Dry chemical  Exllnguisliing Agent                  cA§ No.:         N/A
Chemical                   N/A  This  i§  a  Mixture                                                                                                    Chomisal           Mixture
Name:                                                                                                                                                                                                      Fa miiy!

Fo/mu b:                    N/A

SECTION 2 - INGF)EDIENTS
PART A -  HAZAFtD0u§  lNGF)Et}lENTS

Principal  HazerdaiJB Component{s) (chomicaJ and common  riamct3)): W'.% GAS No.                     ^CGIH  TLV              Acui® Toxici`y Darn

Magno§ium Aluminum  Sllicatg  (Attapulgito Clay) 5.7 8031-1e-3            10  inI/MJ           N DA

PAFIT B - 01MEf] INGREDIENTS

OLli®. aompanen«E) (chemical aha common namo|s)): Vn.% GAS  No, A¢u`e  Tolicily Dala
Proprietary Mixtures  al: 6542 7722-76.1 Oral  (Rat)  LD5o

MonoammoniLJm  Pho§pliate 5750  mg/kg
Ammoniilm  Sulfate 1 2-22 77eg-2o-2 Oral (nat) LD5o

aooo mg/kg
Calcium Cafronate <2 iai7.65.3           io ing/Ma           NDA

Mathyl  Hydrogen  Polysilorane <1 63148-57-2 NDA

Yellow  Pigment <.05 54G8.75-7 NDA

SECTION 3 - f]HY§ICAL ANt)  CHEMICAL  CHAF]ACTERI§TICS (Flre  end  Exploslon  Data)

g:i#:g
N/A §#;i'#Cqu2o „     N/A              yma#;)Tesur¢    N/A

Pe,cln' Vola'i',tryVolume(®A): N/A
yAi,Pat?)e:nEiLy                N/A (Evapo.ra:i):n Rat.         N/A

Sno,VRE,RE#. §li9h' ae±ct,i:vlty ln                unroactive

beutp'#.F Yellow colored  powdEN',  no charact®rlftic odor

Fesh Paint None
iF:affrm&cetrytro,jutsm¢:   N/A ji#::ul!hai              N/A              SELu+#tiu°E:        N/A

gfa®#qFbjb'kd,,ce:    NONE  -  THis is AN  EXTiNGulsHiNG AGENT

uousual Fire andEXF]legionllazads: Nor\O

SECTION 4  -  PHY§lcAL HAZAl]I)a
cindi`ious    N/A

Siable    El                                   io ^vold:
Stability:                              |lmafable    a

!Rl#Tri%`:Bt't!tlveng):
Strong  alkalis,  Mg,  oxidizors thal can  release  chlorine  per  NFPA 43A

'g=i#S.«jon p,edul:   Nng and/or pox may bo Bvo|vri                                                                                                                             ,

####!idom              w,«MNaJ 8=::  E!                toTX#t£?S   N/A
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SECTION 5 - HEALTH  llAZAFIDS

E-KAN @02

FORAY (Continued)

sECTioN 6 - EMEHGENcy AND FmsT AID pf]OcEDunEs
Eye Co^I®¢l:                    Flush with  large  amounts  al `^raler:  iHm.tation  persists,  seek Medical attenn.on.

Skin cenLid:                   Wash with  soap  and wBler;  if irritation  pers:Sis,  ceek Medical  attention.

lrtl`.tetion:                         F]omov. victim  to fresh air.  Seek Medical  alLention  il discomfort continues.

lngaSIIon!                          lf pa`iam 1§  conscious,  give  large  amour`t8 of water and  lnduc8 vomiting.  Seek  Medlcal  help.

SECTION 7 - SPECIAL PF)OTECTION  INFORMATION

(%e#Flyto#;?locq'on     DList mask whore dustines¢ ie  prevalent.  or TLV oxcEiEided.  Mecnanlcal ljlter re§piratc]r if exposure isi]rolongecl.
V€ntitBq.ow                        #eLEt    Discretionary                                     (MGeecnheSEii)C:al      BOcommended

£ra|=;Jg:!Ve                        N/A                                                                        =¥oe,ee]k,n:       gxepcpoo§mure?ndad  a3 mechanical  baITior for prolonged

g#,ah|npg'%',eeE";Vvipmenr.   It lrritalion  OCcurs,  long  Sleeves  and  impervious glovo§  should  bo worn.

§ECTloN e - sF]EclAL PF`ECAUTloNS AND si]iLL/LEAK pFiocEDURE§

:I.H¢£nu:i,?nngs ELbBs,:arak8;n:            Should  be 6lored in  original  container or An5ul  fire extinguisher.

?i`:gvlkm5:                                 Do  not  mix agents.

sul##£#trEinin£¥;.d,®d:sweepup.

%auemD:ippo±al                          Dispose of in compliance with local, &tote. and federal rceulalions.

HAZARDOUS MATERIAL IDENTIFICATION SYSTEM  RATINGS
HAanD "DEx:
•  Sanro llazard |HEN"a  Seriau I-2MoaerfuH4zal +FLNIueiur
1   Svom HazedaM:nionltlaz.id + REneTrviTv

N/A  -Not ^pplicablo             NDA  =  No l]ata Availablo

^N€IIl .I.1] FCN]^Y ~. I.®iuter.a I.d.midE=.

^Nsu FIF¥ PFOTRTroN. h^AF]NETTE, w 541.Oiis.2           71 Er7a5-74` 1 fom Na.  F.e5aoe4        ®`991 Wotmctd ll.S.. Inc.            LJ`he lii u.S^
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DEEFtE  a  COMPANY
John Dee.e Road, Moline,11 el 266
I -BOO-822e2e2

Mat®ri®l Safety D®t® Sh®®t

JOIN  DEmE  PROI)UCT  WARE:    By-aea fr.zLql..lou  ut t[ydr.ullc  Oil

DATA  SHEET  NO:    8503-40,loo
IATE§T  REVISION  t}ATE:   15   Feb.   1989
I)EIRE  Cot)I:      Y3,   Y38,   XN,   Y4
JDM   PART   NO:   TY6237,   TY6238,TY6278,

T¥6354,   m69444,   m69445,
TY22028,   TY22062,   TY22077,
TY22078,   TY22079,   TY22080,
TY22092

--------------------------  ttc"cnf I  - mcouct ID-rlc^mctw -------------------------
CHD4ICAI.  NAIG  AND  SYNONYMS:     I.`lb[1c.ting  Oil;   Hydraulic  E'luld;   J20C
CHErmcAI,  FAMII,Y:     Hydrocarbon                                           roRmJIA:     Cofaplex

--------------------------. Bcglcw I1  - tnzAf`DcO. "GEne© .-------------------------

INGREDIENT
Solvent  refined,
hydrotreated,  heavy
paraffinic distlllate

Solvent  refined,
hydrotreated,  tniddle
distillate

PERCENT

Severely  hydrotreated
light naphthenic dlstillate

Polymeric  additive  in  oil
(poly-methacrylate)

Additive  cotitalnlng  zinc
dialkyl  dithlopho.phate

*for oil ml.t.

rv/PEL

50-60                      S  ng/m3*

0-25                       S  mg/m3*

a-25                     5  ng/m3*

10-15

5-6

None

None

BOIIilNG   POINTs      N.A.
€  VOIATILE  VOIJtJRE§      N.J\.
`mpoR  DENslT¥:     N.A.

V.P.                 9RE

64742547

64742467

64742536

None

mxture

ttcRIcer IIt  - in.ICAL DA=] -----------------------------
sp.   cRAVITy   (VATER=i):      O.e9
E`npoRA=ION  RATEs     N.A.
SOLUBILITY  IN  ttATER:     Insoluble

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

-----------------..-----  8=encnl dr - - I mi®8Icer ttAZAro a^BL ----------------------

rlASH  polNT:     390°  F    c.o.c.                                             FIAio4aeLE  LImT  -  I,EL§     N.A.
EXTINCUISHINC  REDIA§     V&ter  fog,   fo&n,   dry  chenlcal,   c.rbon  dloxlde,   or  halogenated
agents .
SPECIAL  FIRE  FIGIITINC  PROCEt)ORES:     Do  not  u.e  a  direct  .Cream  of  voter.     Product  will
float  and  can  be  relgnlted  on  .urface  of  water.    Cool  fire  exposed  containerf  with
veter.    Use  NIOstt  approved  .elf-concalned breathing  apparatu8.
UNUSUAL   FIRE   €   EXPLOSION   IIAZARDS:      None
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ca DEEFtE  a  COMPANY Material Safety Data Sheet

rmA  SHEET  NO:      e5o3-4o,loo
Page  2

---------------------------  ezcglaer v - tq=^I," tt^zAE`D n^=L ----------------------------

EXPOSURE  I.IMIT:     See  Section  11  -  Hazardou.  Ingredients
EF`F'ECTS  OF  OVEREXPOSURE:     Exposure  to  vapor.   or  nl&te  of  thle  product  may  cause  lmild
upper  ]=espiratory  tr.ct  lrrlt.tlon.    Prolonged  or  I.peat.d  contact  may  cause  various
skin  disorders  .uch  a&  dermatltl.,  oil  acme,  or  folliculltl..    Eye  contact  ie  ninimally
irritating.    Effects  of  ingestion  are  expected  to  be  relatively  non-toxic.  Exposure  to
product  may  aggravate  preexl.ting  .kin  and  re&plratory  conditions.

¥ELGE:#:LTki##th¥p-a::u::trrriF::e::aF::t#jec#u:d:=i::;i:rd:a:#
wait  for  8yxptozns  to  develop  -  get  nedlcal  &ttentlon  proxptly  to  prevent  8erlous
damage.    Inhalation  -  retnove  vlctln to  Ire.h  .ir  and provide  oxygen  1£  breathing  is
difficult.    Inoegtlon  -  do  NOT  induce  `romlting.    In  all  ca.e8  Seek medical  attention.

8=cflaN VI  -  f`=Actlvlgr  D^=L
STaell.IT¥!     Stable
INCOMPATIBII.ITY:    Avoid  open  flame,   and  oxldizlng  naterl&le
HAZARDOUS   POLYRERIzjtTIONS      Will  not  occVAr
I)ECOMPOSITION.  PRODUCTS:     Dependent  on  cofrou&tlon  conditions.     A  complex  mixture  of
airborne  8olld,  llquld,  and  ga.  will  evolve  when  thl.  "terlal  `lndergoe8  pyrolygi8  or
conbugtion.    Oxide.  of  carbon,   .ulfur,  pho3phorou&,  and  other  unldentlfied  organic  com-
pounds  nay be  fomed.
------------------------  8&C"ou VII  - .pltA aR IIAx mocDtm ------------------------

STEPS  TO  BE  TAKEN  IN  CASE  MATEF`IAL  IS   RELEASED  OR  SPILLED:   Dike  and  contain.   Use  vacu`lm
or  an  absorbent  Such  as  clay  or  sand  to  pick  up.    Flush  area  with  Water  to  remove  trace
residue.    NOTE:     This  product  1.  claf.1fled  .a  .n  oil  under  the  Clean  Water Act.
Spills,  entering  surface  waters  or  any  watercour.e  or  fetter  leading  to  Surface  tJaters,
must  be  reported  to  the  National  Response  Cetiter  800-424-9e02.
WASTE  I)ISPOSAli  METHOD:   In  accord  with  federal,   State,   and  local  regulations

--------------------  &=cITIow VIII  -  moBcgr`n ]oorndBve -RAtlcAV -------------------

VENTIIATION:     Iiocal  exhau.t  to  keep  TLV/PEI,  below  acceptable  levelB
RESPIRATOR:     NIOst[  approved  a8  needed                       EYE  VEAR:     Recotmended
CI.OVES:     Recomended  to  nlnlnlze  8kln  contact    OTHER:

---------. I .----------.------- 8=cttatt H - .ttcl^L "c]maQi9 --------------------------
Minirdze  skin  contact.    Wa&h  with  .oap  and  vate[  before  eating,   &troking,   or  u81ng
toilet  facilitle8.    IA`inder  contanLnated  clothing befof:e  I:eu.e.    Properly  di8po.e  of
contaminated  artlcl®.  1ncludlng  .hoe.  that  camot be  cleatled.    Store  ln  a  cool,  dry
place  vlth  adeq`iate  ventll.tlon.    Keep  .v.y  from open  flaee8.    Ke.p  away  fron  children.
--.-.-.---..----------------------  &|cttaer I - DABL ttl]g`R^"or ----------------------------

NAME:  I.  M.   Snyder,   CIH                                                      TITliE:   Indu8trl.I  Hyglenl&t

SIGNATURE:                                                                                                 Dn`TE§      January  29,199e---------------------------------------------------------------------------------------
".  1bforbaclon corLt.ltL.a h.t.ln  1. b.11.v.d to b. .ccuF.t..  ttanv.I,  flo `nff.tity 1- .xp..3..a or  lxpll.d t.g..dlfL. th.
•ccuf.cy of th...  a.t. or  th. I.s`ilce to b. oat.1b.a f[aa th. u.. th.I.of .   Vonaor ..3u.a  po ..apob&1blllcy for  ltL]urir
to v.nd..  ot  thlfd p.z`.ofLS p.oxl--at.1y c.v..a by Ch. -.t.fl.i  1f .f..sofi.bl.  ..I.ty p.oc.dr[.. .I. pot .dh.I.d to ..
•tlpul.t.a lti tti. a.t. .h..t.    F`Irth.aer.,  v.tid.. .e.`p.- tti. [1.I 1A u&. of th. ..t.tl.1.
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MFIY     27'991©:lE}     FR    CFIRTER     COMPQNIES 816    746    5544    T0    17858645317

CITG0 Petroleum Corporation
P. 0. Box 3758

Tutsa, Okhhotna  74102

Material Safety I)ata Sheet
Tndc Name:           CITGO No. 2 Ftie[ Oid, AI] Grades          Date:  September 26,1997

GAS No.:                 68476-30-2                                                        Commodity code:       AG2FO

Sxponyms:               Fuel oil, No. 2                                                  Th¢hnical contnec                (918) 495.5933
Medical Em€ngeney:            (918) 4954700

CITGO Index No.: 5388                                                                   CIEMTRE   Emergeney:   (BOO) 4Z4-9300

IVIATERIAL IIAz^Rn EVAVAThQN
(Per OSIIA Hazard Communication Standard B9 CFR 1910. t200])

Health precatitious:     DANGERS Hamful or fatal ifsvellowed: can enter tlie ]Iittgs and cause
d8nrage.  Contaif`s Pctroleiim DisfiLlates.  If swBllo`ved, do not indiice `rofiiiting.
Call a physician immediately.  Kcap out of reacli Of children.

Safet)I precaudotis:       Combtlstible Liquid,  Keep away from hefty flame afid other potenthl ignition
sources,

HMIS R4ting I :               IIealth: i.                        Flamlmbility:  2                           Rcactivipr.  Q

1.0 GENERIc cormosrnoN / cOMpoNENTs

P . a 1 /©7

Conpopents CAB NOL % Hunrd I}|th
I.cmieun D istillaies 68476.90J2 loo Oml LDso (ut):                9.0 mvkg
(A complex mi]mue of liydrocarbons. DemalLD(Ii]bbit):        >5gm/leg
l]aving a vis¢esity nnge of 32.6 SUS DeTiTial sensitization:      Nonscdsitiing
to 37.9 SUB at 37.7® C {]00T).) Skin (rabbit):                  trfut

Eye {rabbit):                      Mild irfuzit
toratqgenesis (mt):         Ncgatt.ve

2.0  PHYSICAL DATA
PnystcALIIAZARI)CIASS[FICAHONOer29CFR1910.1200}

Combustible Yes Flanmdrle No ftyfaphofc NO

comprd Gee No Ounic Prfude No Rcaedvfty NO

Expfosivc No Chid.Lzcr No Stchle Yes

i....,,) 'tJed Rrfug:    lcBstJ}:    slight-1;   "ed¢faee+2;   high.):   ¢trenc4.
cingo.]signcathese`ulueabasedqu"cimliiaponconducted.piimianttpNPC^gfuideltr..ype?I,ap„giv

Sirrfeffi-g::nyi==ca=ELffi%¥r:,';`:,i.:-ILri±=E=:::±ii±::
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2.0  PHYSICAL DATA (continued)
Boilirtg Point. 760 mm Hg, oC (aF):
Specific Gravity (0 °F) (H20 i 1 ):
Vapor Density (Air = I ):
% Volatiles by Volume:
Melting PoinL ac (oF):
Vapor Pressure. Inn Hg {25 °C):
Solubility in Water:
Evaporation RAte:(t`-butyl acetate = I ):
plJ of Undiluted Pnduct:
Appcatthce and Cider.

Dyed:
Undyed:

816    746    5544    TO    i78586453i7                    p.e}2z@7

^

I 60 -360 (]20 -680)
0.84
>1

ND
-29 (-20)
2.26
Negligible
<1

NA

Red liquid. petroleum odor.
Wf[ter white to yellow tinted liquid, petroleufn odor.

3.0  FinE AND ExpLOsloN DATA
Flch Point, ac, ac (oF):
Flash Point CC, ®C (eF}:

SEOAg#n#?nngI:mperfure,®c(oF):
FI&mmchle Limits |% by volume in air):
Extinguishing Media :
SpeciaLI Fire Figliting Procedure:

UnLislial Fire or Explosion Hazard:

4.0  REACTIVITY I}ATA
Stability:
Conditions Contributing to Instability:
lficomprtibiLfty:
Hazndous Dceomposition Prodlicts:
(thcmal, unless otherwise specified)
Hndous PolymedzBtion:

ND
52 - 85 (125 - I 85)
254 - 285 (489 -545)
Healtl]:  Q            FlaJrlm&bility:  2 Rcactivity:  Q
Lower:  Q£       Upper:  Z4
C02, dry chemical, foam, VAter fog
Wear self-contained breathing appaptus wlien in a
confined area.  StTuctuml firefighter's protective

#*P#r:t,v:i`:an:yp#:ke##*n:£t#;MSDs
may release irfuating fumes.

Stchle`
Heat, flame.
Chidizing ngettts.
Carbon dioridc (C02), smoke, fiifnes, hydroowhons,
cafbon monordde (cO) and oxides Of nitlng€n.
tlazBrdous polymcrizBtion is flat expected to Occur.

5.a  SPHL, LEAK AIND DISPOSAL PROCEDURES
ProcedDre irMaterfu i8 St]illed:
•     Rerrove sources of heat or ign]tion; pfovide ventilation: comaifi leak,
I     Small spins:   ^bsofo released material with nan-combustible absoTbeht.  Place into containers for

later disposal.  (See Waste Disposal section below.)

|ELdasngriJg#d='!#gh#chmwhedcvd¥rfu¥:fai##L:.toLEFp±ri=
N#gSo¥i.F:i!db`-Awe;qs:t.i.feq-#F;,2ffi>ap7|..qu:#88T.,-NEN¥:..EE!2#7:'.
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5.0  SPILL, LEAK AND DISPOSAL PROCEDtJRES (continued)
I     Iiange spills:   Evacuate aJca in the ¢v¢nt of significant sFiills.  Adequately ventilate area and

determine potential exposure conditions.  Exposure pat¢ntial may rapuire the use
respiratory protection,  Use protective clothing.  Contat.n spill in temperary dikes to
avoid product migration and to assist in recovery.  Do not allow material to escape
ifito sewers, ground water, drainage ditches or surface waters.

I     Control ignition soLiftres aeund spill area.  Use of a fire figh(ing foam blanket on spilled material
will reduce vapor release end f[Te potential.

1     Administer first aid, 8s needed.
•     OSHA reguletious may require estat]lishing a regul8ted area with site contol,
•     kepoft spills fLs required to approprialc federal, state and local authorities.

WrsteDispral:
•     lt is the responsibility of the user to dctcmine if the material is a hazardous waste 8t the time of

disposal
•    T"spoTuton, berfuent, givrage and disposal of waste hcteTial must be conducted ib accordance

witli RCRA regulations (see 40 CFR 260 through 40 CFR 27 I ).
•     Strte and/ar local regulations may be more restrictive.
•     Contact the RCRA/SupeTfu]d Hctline Bt (BOO) 424-9346 or your regional us EPA office for

guidance concerning case speeirtc disposal issues.
Protcetive Measures DBriBg Repair and MaitLfeDanc¢ of CoDtaDlpated Equtpm€Bt:
I     Rof€r to section 7.a -Special protection lnfom8tion,
I     Keep uRAccessary persons from ftazard area

:E::I:vdesr:gfucq:i:noefnjLmasF::::::a'£:tsms°u:#h¥a#£Yeesndprotcedveciothingifdhat
contact is onticipded.

•     Provide v€nti]&tion to mirfun exposure potential below applicable exposure levels.
I     Eliminate heat and ignition sources.
•     Remove contaminated clothing,
I     Wash exposed sl{in thorougivly wittt soap end wder.

6.0 IEAI/IH IIAZARD DATA
IIedtb IIizlrd Chassifufion o€T 29 Cm 19lo.Eoo):

tlthlyToric No §ensitizrer No

Toxle No Rapedcti ve EfTeet= No

Ouesive No Murty No

lrhat Yes Tngct Orxp {§kin) Yes

Cacinogen:
Product/Colnp®fient CAI Na, Cone. (%) rm IARC oslt^ Old,r

No; 2 Fuel Oil 68476-3dr2 loo No Groap 3 No ND

Toricity st[Dpery: If s`mallord, this material can enter the lungs and cause severe dapagc.
ITiis material call cause skin iTrication.

fflicable   ~ -_
wO:2Fueloil&AiiGds'{Ac2FO.si##:2#ri+,.ch[:53§8)...

NArNot
Clro No:' rfee-3 Of 7
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6.0  HEALTH IIAZARI) DATA (continued)
Major Route(a) or Ei]try:          Inh&latioR ofmists ar vapors.  Skin contact.

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

t"sient euphoria. respintory tract initation, gastrointestiTial irfution, headache,
dizziness, or central nervol[s ayst¢m depression.  Studies with labomtory anilnals suggest
that bronchocof}stTiction and respitutory impairment are associated with inhalation of
high concentrations of fuel oil mists.

I)ermal:
Eye:
IB8estioD=

This material catT callse skin iITitation.

This material caJl course transient eye irTjtation including stinging, tearing and Swelling.
Symptoms of fuel oil ingestion can include bur7i.ing of mouth and tipp¢r gastrointestingl
tract. stomach cmnps, coughing, dro`rsiness, Testlessnes§, irrinbi]ity, vomiting, diawhea
and unconsciousness.  In addition. bmathing diffioulty may develop,. Coughing,
pn¢tmonia and painful bmathing call suggest that the product has cntded the Lungs.
Ingestion of large concentmtiotis of product out catlse convulsions, coma and death.

[DjectioD:          Inj¢edon under the skin, in muscle or into the blood stream can catise iftitation,
it`flanmation, swelling, fever, thd systemic effeets, including pulmonaJ)+ edefna,
•pneunonia fLnd mild c¢nml fiervous aystcm depression.  Injection of pre§St]rized

hydrocaTbous call §evcre. permthent tis6L]e damage.

Chronic Ekposure Symptoms:
The produets represented by this MSDS contfiin a tTt ixture of petToteum hydrocarbons com moftly
referred to as "middle distillates."  Laboratory data have associated some middle distillates with
skin Cancer when the mf[terial is applied f€peated ly over the lifetirnc of the test anim.al.
MiddiedistillatessiniilartothepToductsrepresentedb}thisMSDshavebeen8ssocjatedwith
Liver and kidney damage in subchronic (90 day) jf`halation stildies of male rats.  The relevance of
these finditlgs to liuman health is unclear.
Prolol`ged or frequent corfuct can cause the skin to dry or crack.  Al.so, long ten detmal
exposure can cause an inflammation of the skin marked by i'edness. pain or itching (derTmtitis).

Other Specrfu Efleets:
None.

Medial aondltlou Aggnvated by Fkpoutir¢:
ItldividualswithchronlcoespiTaforydisordes.Iiverdysfinetionorkidneydise&seouihav€these
conditions&ggravacddyclcvstedcxposiitetovapors,mistsoraerosolsofthistnoferf&l.

F[rst ALid atld EDerEEDey Procedures rot A€ute Effects:
hhalaitlo.I:       Move victifn to fresh air.  tfviedfb is nut breathing, immediaety begin ¢aedtopulJTLot`8ty

TesuseitAtion {CPR).  If breathing ls difficulL loo perceflt hiimidified oxygen should be
administered by a quulifi¢d individual.  Seek medical attention ifnmedi&tely.

Det`bal:             Remove contaninaed clothing.  Wash exposed Skin with soap and water.  launder
clothing before use.  Seek medical attention if tissue appears damaged or if iftitatioTi
persistfu

Eyes:                   F(uslt eyes with cco[ water while occasionally lifting and lowerifig eyelids.  kettlove
contact lenses if won.  Seek medical attention. if excessive tearing, irritation or paln
pers'ce'

®+

¥fi-#Jvffi.,:`#b~iii-II:o-ri;.{.i,dire?!REJ.F;
Ddr NEINot Estch

S'7#::.29.;-w!..#,?...9.qu.:.53:!!},.„|!..fL.:i..,.i........*,4.-¢f.?:;.--,.

I icy.ed ..;...1
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6.0  REALTH IIAZARD DATA (continued)
Il]gestiop:          Do hot if`duce vomiting.  Ifspontueous vomiting is about to occur, place victim's head

below knees.  Never 8iv¢ anything by mouth to a person who is not fully conscious.
Seek medical attention iTnmediately.

Iiijection!          Injection under the skin, in mtLsole or into the blood stream is a medical emcrg€ncy.
Seek medical attention ilqmediatcly.

Notes to Pbysicinn:
IDhalatiotis       If cough o[ difr[cu(ty in breathing develops, evaLute for respiTutory tmct irritation,

bltlnchitis. or pnounionitis.  Administer loo persent lium idified sLippLemental or]/gen
with assisted ventilation as required.  In eymptomalc prti¢tits (cougliing, choking,
tachypnea. etc.). monitor blood gases to assure ldequate ventilation.  (f vital signs
become abnormal or eymptoms develop, obtain a cllest x-ray.

Ihgestioq!          The viscosity 8t of this material js approximately 32 SUS &t looo F.  Accordingly, upon
ingcstioR, there is a Iiigh risk of pulmouety espirndon.  Aspiration can result in chemical
pfioumonitis oT lipoid pneumonifL.  Rcmov4l by cacful gastric lavage with tight fitting,
cuffled endotracheal tube may be cofLsideTed.
Pulmonaqr edema can be ltLrmged win PEEP and 5upplcment=l oxygen.  Antibiotics are
indicated otily if haderial supcrinfection ofth¢ [Lings oociirs.  Steroids have not been
shorn to be of benefit for llydtocarboE] pnoumoniti§.

7.0  SPECIAL PROTECITI0N IREORRAHON
VetttilfLtionH€qqireneiits:

Use in will vendtrfed usa.  In confined apincs or when hot ITlechanicat .ventilation may be. .
required to maintndn airbom¢ conccntmtions below applicable work I)lace expofure levels es
evaluated ky designated and properly tndned individuals.

Appucable WoT[aplacc Exposure Levels:

Ct]€mlut ^celH ^CGIH TIJV ^CGm OSHA OSHA PE|, OSH^
Compol]ent TIJV TW^ STEIJ Tl`V PEL"^ STEL/ PEL

Ppb Cdhi€ (0 Skill Ppn Ceiling (C) Skin
(nqu') pln (".) potAtioA? (ng", I,I,,n (ng"t) notalin?

Petroleum Distillatcs RE. NE NE RE NE RE

Speciric DersoDal Proterfure EqtiipDept:
befion&lpfut¢edvcequipmemchouldbeselectedbaseduponthecol)ditionsunderwhiclith'is
material ls used.  A hazaed asscssthent of de woflc aca for PPE f€quirenents should be conduerd
by&quntifiedpnofessiofialpimuraiittoOSHAregulutions.

Res|]iratory:     Only NIOSEl oT MSII^ approved equiptnent should be used.  Use of an orEui].c vqu end
dust/mist fiber dual caftidgc respinLtor is tequird wheft vapor &fid mist conccnt"tions
exceed the apprlcablc workplace cxpusue tcvels.  Respimtory protcaion choLltd be
selected ou the basis of the marfuum cxpec[ed dr concentration.

Eyes:
D¢nd:

Clothidgor
EqutEltpeptL

Use srfeq/ goggles or chemical splash goggles if splashing is anticipated.
Use gtovc! cotistrticted of impervious matchls sucti as heavy nitrile rubber if freqLtent
or prolonged contact is cxpccted.
`near bodyLcowhg wofk clothos to avoid prolonged or repeated cxposor¢.  Ronovc
eortyqui.pq¢4.cl.givingon4 tailtidecbeforsnusc.       ~ .........

N^fNot APP[icabl¢  -
crTtoNo.2puc[oits,AiiGndd&{^6iF6,riE`¥9ffifo;,t.IN:5388,

tunct
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8.0  TRANSPORTATION AND SPECIAL PRECAUTIONS
StoTnge:             Do not use or store this product near hcaL flame or other potential ignition soulTes.  Do

not store with oxidizers.  Do not store this ptutuct in unlabeled containers.  Keep
conta]ncrclosed.

Danger:             FlammfLb[e or combustible Liquid.  Vapor"re lieavier than air and may mvel to an
ignition soure¢ and flash back.  Use only in a well ventilated area.  Never sipllon by
mouth.  Eztlpty containers may contain product residues wlii¢h can ignite with explosive
force.  Consult appropriate fedend, state and ]oca[ authorities befof.e reusing.
reconditioning, reclaiming, reeycling or disposiftg of empty oontalll¢rs and/or `Arastc
rcsidue§ of this product.

DOT Inrormatlon:

mbpershippingNane:
Hazard Class:
Hazard Identification No.:
Placard:

Fuel Oil, No2
3
UN  1202
F[anm&bl¢ liquid

9.0 ENvmoNMENTAI DATA
:rlt!gHLQ{.flefippefflti±±L4pe±drtepts±pd_.Be±!±ttiq!±=±floLegto±I£8S.(SARI±I
Sectiop313-ToricClieDicaals:
Tf]is prodtiot is not known Contain any components in concenmtions above de mdrinfs levels that are
listed us tonic che[tticals in 40 CFR Part 372 pursiiant to the requirements of Section 313 of SARA.

Sectioti 31 lA12 -Haza_rd Catrmries:
Tliisproductmaym¢ctoneormottofth¢chtdriafortheh8zardcdtegoriesdefinedin40CFRPart370
as established dy Seofious 311  and 312 of SARA as indicated below:
Immediate (Acute) Health mzard:          I±§                    Sudden Release of ptessore Hazard:       Hg
Delayed {Chron ic) Health H&zprd:           IgE                      Reactive llazand:                                         Big
Fire Hazard:                                                I§§

Section 302 - Erfemctv Hazardous Sqbrfunces:
ThjsproductjsnatknoirmrooominenycoDpon¢ntsinconcenintiousgrcoerthanoftepereentthatare
listed as Elrmemcly H8zardous Siibstances in 40 CFR Part 3 55 purstiant to the requirements Of Seedofl
3ae(a)ofsARA
Cleatl Water Act (CWA1:
Under the CWA, discharges of crude oi I and pctroLeiim prodiicts to surfuce wacr without proper Fedenl
and Stde pemds must be reported immediately to the t`fational Response Center ut (800) 424-8802.

9±mp±±±en±aneEp!±±±!iinep±=!±es?o±±±±otn±±ns&Cgp+E=:±±±biu±.4±±erRm..SegG±±±Q2
Elaza rdous Suharfuce§ :
A5 defined dy CERCLA, the ten Thazardous substance" docs not include petroleum, ii`¢luding cnJde oil
or any frotion thceof which is not othervrise specifically listed or de§iguted es a hazBrdotls substance.

•.......,...-.......-..   ND-NaData               .--.....

&^#gNt..p!EFcch±96:,:^HO#{.A9ap...ifegiv:ap;...I.ap.7rfqu:...:!8;8J..",
.,        .`:
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9,0  ENvmoNMENTAL DATA (continued)
CalifoThia Prot}osition 65 /The Safe Drinkjm! Water and Toxies Enforcement Actt:
W8mitig:  This material contains the following chemicals which are kno`m to the Sfatc of ca[iformia to
cause cancer. biftLi defects or other reproductive ham, and arc sobj¢ct to the requjf`ements of california
F'roposition 65 (CA Health & S8fety Code Section 25249.5):
Com Don en t :                                                                                        Eff±g!±

Diesel Engine Exhaust                                                              Cancer

New Jersev Worker al)d Commubify_Right-fo-Know Act:
Fuel Oil {68476-30-2)

Toxic Substiuces Contl`ol Act (TSCA):

P . 87/©7

fteported 11] TSC^ [nv¢dtory Af: Pnduct ctmpof`ents

No. 2 Fuel Oils X

10.0  LABELING

PAN-G-ER:
H^RhnuL IT SWALLowm - cAI`T EN'IER LtJNGs ANI}
CAUSE DARAGE
coNTAnTS REmolfuM I}ISTn.IIAms
conmusTmlE HQUD
chtJSES slDT rmlTmoN
MAY CAUSE CANcm BASED ON ANIMAL DATA
TARGET ORGAN®:  SkEiin-
Keep my from heat, 8patlcs and f[amcs.  Keep cotLtrfuer closed.
Avoid breathing vapor or mists.
Avoid direct derDa] contact

_RET4E
If avullowed, do Dot irdqce vomltlng.
C*tl a ptrylician lmnediafely.
Ill cue of contact, ronowe coBtatblpaked clothing inDediatel]r and
`rash thoroilgbly with eoap and VAter.

ALL T"ENTs. mFomlAnoN, ANDI)ATA PROVIDED IN tTus RAThRI^L SAFETY
DATA SHEET ARE BELmvED TO BE AccuRAIE AND REIA+ELE, BUT ARE I.RESENTED
wlTlrouT GtIARANTEE, REPRESENTATION, wALEtlRANTy, OR EuspoNsmlLITv oF
ANT Kue, EXHREssED oR nnl.ZED. ANT AND Am REPRESEI`tTATIONs ANDJOR
wARRANT[ES oF MERCIIANTABILrrv oR FITNESS FOR A PARTICULAR PUREOSE
ARE spEcmcALLv DlscLAnmD. usERs SHotJID MAID rmm OWN
INVESHG^ttoNS To D  rlmMINE TIE surr^Bnrrv oF 'IHE INroRMATI0N OR
pROI]ucus FOR nlrm pARnculAR pt7RTOsE NOTING CONTAIRED EmRE IN Is
n]TENI}ED As pERMlssloN, unucEMENT oR REconTh4ENDirmoN To VIol4AIE ANT
IAws oR TO pRAcncE ^Ny INVENTION cOvERED By EHSTING pAmNTs,
co"Gms oR INVEr`rnoNs.

NDiNo Th
CroGd N6.-2 Fuel Oils, ^lt Gmdes (AG2FO. Septmber 26. 1997, aT`l: 5]88)
tIA-Not NEINct Eisanirm

•P®8®1Of1
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|MATERIAL SAFETY DATA SHEET
PRODUCT SA   825   0012

SECTION I

F'.3

V|'' TCO MANufAc t uair``G oivisloN OR £UBsloiARy

I

AO( OaESS {NUMBEft. STflEET. CITy. STATE. ZIP ConFi

ChEMICAI NAME OFI F^MllY FORMULA

3         Petrol eum  Hvdrocerbcln NA

'§EcTioN ii  -.cHEMlcAi AND PHy8ICAi.pRapERTiE8                          ¥cHEMicAi"                                       tptiyslcAi..
hA2^ADOuS OECOMPOSITION F'AOOuCTS FOAM.        Seml-sol  ld

6 Carbon   rTi.onoxlcle,    cErbon   dioxide 00OFl

'N coMPATiBiLiTy iKe€e ^w^y FaoMI ® Mineral    Oil
Strong  oxidlzlng   agents   such  as:     hydrogen   Peroxide, ^ppEAnANCE

6 chrc)mlc   Bctd.    bror.ir`e 10 Grease
Lust ALL Toxic AND HAZAnDOus INaAEDIENTs,Nc,ne

''
lan      Amber

P'2 ECIFIC  CRAV`TViwAtEetlliRT 0 . 92 4

`BEctioN iii -=.:.FinE...ANDfxpLO 8ioN t]ATA.
®O IL,NG PT.'S

NDA                 .c®€

SFECIAL Flf`E flGIITING fflocgoufi€S F|Astl POINT IMETHOO u6EolAboveC.O.C.

T

Fire  +Ighters   should   weer  an 3c     leo   .cJ14_.f MELTING PT. VA.c
eoprctved   self   contalned   breathlng flAMMABL€ llMJT6 ANDA27|oWER~uPPER_

', Of

24
aDparaTus.               i

soiueiirryNW^TtR

Nee I  i e I h I a
UN USUAL FIAE AND EXPLOSION H^ZAADSDensesmc>ke €xTINGui8tiiNG AaENT§

8 Df`YCHEMICAI    X: CO. ^T          ,5   .c
=.WATERSPF`AY    ± FO^M.w^TgflFOC%5ANO/EAn"91|01'H€B I,

*  VOLAT'L8'a(IYWT*I
NA

2e
evAp. fiATEI,(.''

NASECTION IV - H€ALTH HAZAflo DATA
pEfiMissiBiE cONCENtfiATioNs iAmi

I,
VAPOR Pf`€SSuR(ImmHg.I20.Cl NA

9 NDA
NA,EFFECTS Of OV€REXPOSuAE I, '^m  ,  ,I

a Mev  cause  skin  &  eye   irrltation  wlth  prolonged  contact. H ^S IS NA

T oxicoiocicAi pnop£RTIEs 10 ®H'1

I Ned. STT`ONO ACu)sTRON¢aAs!

EMfflG£NCY FIRST ^10 PFtocEDUAES

32 EVEs     Flush   With   larc}e   amounts   of   water   for   at   least    15   mlii. sT ^elE                                               -X

Call    a   ohysici;n   Immediately.
3'

UNstleL€

33®€,i SKINCONtACT        wash   thc|rough|y   with   soap   and   Water.

:::,:i:FY            `oo<o'R°*..^'=2
lNHAIAT|oN                 NDA

3NA

IFswAiiow€o        Call    a    PhysIciEn    Immediately.

NA  -NOT  AppiicAeLE                                            NOA.  wOO^TAAVA,iiAai[                                       <.  i€s WAN                                          >. MOAEIWAN

Paq6  I  o' 2

ccqi,.  r{c.  esl   ..i   :
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MATERIAL  SAFETY  DATA  SHEET      pRooucT

F.4

SA   825   0012
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'
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a_E_cTroNviiJ=8pEciAi-fflECAUTIONs
PRECAUTIONS TO 8E TAKEN IN H^NDLING ^NO STORAGE

Keep  containers  Closed.                                                                                                                              .
)

sECTioN vfii - TftANsrofITA"ON DATA

uNe€Gtll^t€°  a u.s. a.a.I. .nopeA 8HippiNG NAME

"                  ,Y a.O.T. 7

#             a:€UoL.€TE°  I
U.8. a.a,T. tlAZARD CIASS I.a. NUMBgp

a 9

TIANSPOITAtloN RO IABEllsI AEQulAEO

£MEaG!NcylNfoAM^tloNCHEMTREC1.1®00143...goo 60 C'

Ffl9Z elaHTCIASS'E'€#'8Teun   Lubriceti n§  C`rea§e                                                                                    i

S,£CIAl tRA_NCpof]T^TION NOTES                                                                                                                                                                               i
'

i,
SECTION tx - COMMENTS

KEEP   OUT   OF   a:ACH   OF   CHI L9REN!  !

\^/e  I)eliev.  th.  6tetcm®nts.  technlcal  Information  end  .®comm.ndatlon®  Contt)inod  h.r.in  ar.  reliabl..  t]ut  th®v
are  given  wlthout  warranty  ar  guer.nt¢e  of  lny  klnd.  expre!8  or  Implied,  efid  W.  assume  no  .eaponslblli{v  for
•ny IOI.. damBgo. or .xpcn88,  dif act or co"oquontlal.  ali5ing out of th®Ir use.

PJS6   2   o!   2
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MATERIAL  SAFETY  DATA  SHEET

P.5

Tbx   no.    :    042840
Prlnt   Oat®

Last   R.vlewed
oFiao92eigJ
O5/03/89

Part   Type   and   Nllmb.r                                                        Part   name
----,--------I,,-----,-I-----------------------1~----,,,,~--,,1,-,,.---,,,--~,,,
Ford    -u.S.    BATTERY    -ALL                                                     BATTERY    ELECTROLYTE

Motorcri/t   -U.S.    BATTERY   -ALL                               BATTERY   EIECTROIYTE

---------------------  CHEHI CAL  AND  PHYSI GAL   PROPERTI ES  ---I --------------------.

Haterial    type                          LIQulo
Sp.clfic   Gravity                 I.250
Bonlng   point                        >135   C
flash   polnt                            Not   AppHcable
pH                                                            2.a

-I .---- I ------ i.-HAZARD0l'S   AND   OTHER   DISclosE0   INGREDI Errs  ------- i= ------ E] -----

P.rcent           Expo.ure   Llmlts   -TWA
R&nge               ACGIH/OSHA(where   e!t.)     CAS   nuiTiber            Chem:cll    Name
--~,,,-------I,-.---,-~------,,,----11-,,,,----,,,,,---,,.-----,----

>30-60               I/1      mg/m3                                      7664-93-9              SulFURl¢   ACID

Expolure   Limlt  Abbreviatlens
~-,~-I,-,,,---,I,,--,,,~~--1,,,,--~,,,,

TWA-Tlme  W.lght.d   Aver.ge     C-C.lllng
S-Short  Term   Expo.Ore        Sk-Sklr`

Sol-Sotubl.  Compound£             Fu-Fumes
I nsol-I nsoluble   conpounds        Du-Dust +.,

+I

I---------.------ I -.------  RE a ULATORY  I NFORMAT I oN  -------- ll ----. I ----..-- n--

Thli   product   Coot.Ins   a   toxic   chemicel   or  ch.mic.tf   .ubJcct   to   the   r.porting
r¢quironcnt€  of   Sactlon  313  of   Tltle   Ill   of   the  Super fund  Amendm.nts   end
R.authorlz.tion  Act  of   1986  .nd   40  CFR  Part  372.

null --.--- :-'-I--.I .------ I--S I CNAI WORD ±==±--I--n=±± -----
DANGER   --CORROSIVE

-in-------.I--------rl---I.---.HAZARDS--------.------I--.---------e=a-..=

Contact  wlth   thle  mlterial   wllt   cause  burns   to  the  Skin,   .yes   end  lpucou€
in.mbraA.8 .

Wh.a  tr.ls  in.t.rl.I   com.i   if`to  contact  with  the  .y.a,   seriou.  d.hag.  may  occur.
TliiB   product   15   h.rmfLjl   by   llihalation,   wh.n  -in   contact  wlth   th.   Skin
•nd   if   lt   is  .wauow.d.

Thie   prodtJct   ls   irrlt.ting   to   the   eyes,   respiratory   €y€ten  and  skln.
Thls   product  mdy   bc   fltal    lf   lt   IS   SwaHowed.

FORD   MOTOR   COMPANY
OEABBORN   Ml   48121
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MSDS
(CONTINUED)

P.6

Tax   no.    :    042840
Prlnnit„oEiao92e/9o2

-I-I --------- I -----  TARGET  ORGANS   AND  ME0l GAL   CONDITIONS   ----- I--I ------... a--=

Ov.rexpoaure   to   &om.   h]z&rdou&    lngredlentE   in   thl(   Product   A.3   been   found
to   affect  cert.In  body  erg.n8   and   Syaton8   In  cxp.rlm.ntal   anim.li   .nd/or
humanl.   The.a   include:

Lungs
Teach
Skln,    Ey®a,   and   R.!pir.tory   SySt®m

----.------..-- n ----..  ACUTE  Tax I C I TY  I NFORMATl oN  ---------. I ---. ul -------- I

Based  on   th.  compo€ltlon  of   the  product   ldentlf l¢d  by   th.  suppller,
Selected   portlon.   c)f   the  .cute   toxiclty   Information   from  RTECS   are
es   fotlows:
7664-93-9         SulfLJRIC   ACID

lnhaletlan.   Idult   rat,   lc50  -;10  mg/m3    (2   Houri)
Oral.   adult   rat.   L050  -2140  mg/kg                                                         ,

I--------- il--±± ---- ±±!  SAP I  H^NDI I NG  AND  STORAGE --.---- ===-,-==-=====± ----

Oo  not  breath.  g.a/funae/vlpor/epray.
u..  thls  product  with  ad.qu.te  v®ntH.tion.
Oo  not  a.t  thl!  in.t.rlal   ln  your  eyes.   en  your  .kini   or  on  your  clothlng.
Thlf   ls  an  oxldl2lnq  .i.nt  -&vold  brlnglno   lt   Into  contlct  wlth  .a
organic  materi.I.

Stol.  thi€  prodilct   in  .lr-tlqht  contalner&  aw.y  fron  &ourc..  of  h.&t  .nd
I ight.

--di ----.-. il--F IRE,   £XPIOsloN  AND  REACTIVITY   INFORMATION  ----- ==-=====.I -----

Brinqlng   thlf  product   Into  contact  wlth  conbu.tlble  mat.ri.I   in.y  clue.  a   I Ire.
EXTINGUISHER    INFORHATION€    Dry   chemical,    foem,    carbon   dloxlde.
L]..  w.ter  to  cool   flr.-.xpo..a  contalner€  and  to  protect  p.r.onne].
W..I  a.lf-cant.iA.d  br..thing  app&r&tul.
Thl®  product  can  r..et  vlol.ntly  w|th  reduclng  ]gent.  and.organlc  hat.rlal5.
Exploelve  HYORO¢EH  GAS  may  be  I.I.a..d   lf   &qu.cu.   aolutlorif  of   thl.  mat.rlal
come   into   cont.ct  wlth   relctlv.  metll!   (IRON.   ZINC.   ALUM"un)  .

Irrlt&tlng  and/or  toxlc  tilm.a  and  9..es  nay  I.  onltted  upon  h..tlnq  of
thl!  product.

The  a.compolitlon  of   thli  prodllct  wlH. release  toxlc  ia.a|.

FORD   MOTOR  COMPANY
DEARBORN  M(   4€121
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Tax   no.    :    042840
Prlnt   Date   :   o4P/aoo298o3

--------------------  PROTECT I VE  MEASURES  AND  TREATMENTS  ---- I ---.- iq ---- II .--.

Use   of   an   impervleus   apron   ls   recommended.
uie  gen.ral   v.ntHation  and   use   local   exhaust.   wh.ro   posslblc,    In  conf lned   clr
enc`o5ad   8pace6.

Wear   ch.mlcal   gogol.8   and   f&c.   ehleld.
Tllc  use  of   neopr.ne  glciv.a   is   reconm.nded.
In  c.se  of   contact  wlth  .y.a,   rln.e   ifmedlately  with  plenty  of  water   and   eeek
medical   advie®.

Imedl.I.ly   t&k.  off  al`   contanln&t.d  clothing,
|f   th.  mat6rlal   7t   .w.Ilowed,   get   lmedlate  medic&l   attention  or   advice  --
Giv.  sev.ral   gll8ses  of  w.ter  or  mi lk.

It   oat/fume/vapor/dust/mlst   from  the  lnaterlal    is   inhaled,   renove   the   affected
p.I.on   lmmedi&t.`y   to   fresh   air.

For   €kln   coritect   f Ill.h  with   large  amounts   of  water.
W4gh   thoroughly   after   l`.endlln§.

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

lf   the  product   i&   Ingest.d.   prob&bl.  mlico=al   d.maoe  may   contr=iiidlcate   the  il§6
of  ga&trl¢   I&vlge.     Tr.at  th.  effect.d  person  aoproprlately.

----- I .------------.--  SPI LLS.  LEAKS  AND  D I SPOSAL  -n--ut .---------- ihd=t;.=

Eumihlt.  all   .ourc.I   of   lgnitlon  or   flonmAblej   that  may  cem€   Into  contact        '
wlth  .  .pHl   of  thls  mat.rl.I.

Avo:a  .kln  cant.ct  .nd   lnhalatlon  of  vapors   durlng  di.po.il   of   SpHI..
018po8.  of  W&€t.  materlel   .ccordlng  to  Loc.I.   Stet.,   .nd   F.d.ril
Envlrorm.nt.I   R.oulatlone.

In  ¢ai®  of   laric   ®pHl®,   fonow  all   facHlty   Em.rg.ncy  Reipon9e   Proeedur68.

-n --.- I ----.-. I ---.---------- SP EC I AL  REMARKS  ..---------..--- d ..-..---- ===--

Thil   I.  .n  .cldlc  mlt.rlal.

--.---  u.  s.  eEPARTAERT  OF  tRANspORT^TioN  iNFORMTioN  -.I:±±iu ---- =

Sl`lppinq   n.me:    BATTERY   FIulo,    Aclo      lIN:    279C
Hazard  CI&s&i   Corroilv.  mat.rlal                  Ha2ard   Label:   Corrosive

The  chonlcSl   nlme(i)   |ppe&ring  below.under   ``NM["  must   .ppear   a&   part   of
Shipplna   nlme   lF   the  amount  being   chipped   in  each  contalner   .xc.ede   the
quantlty   .flown  under   "RQf'   below.     The   letters   "RQ"  must   also  appeir   as'p&rt
of   the   Shipplnq   n.m®,    ln   th.   form!

•hlpping   name,   chemical   name.   RQ.
For   u.S.      Shlpm®ntl   fran   Ford   FacilltieS,   consult   the  ''Ford

Hazardou8  M.terill   Trancpertation  Control   Progr.in"  A.Ilual ,   oth.rwis®
con8ult   49CFR172.
------ ¢AS--RQ (1bs)   -NME -----------------------.---------------.--.....-......

7664-93-9         2777         SuLFURIC   Aclo

FORD   MOTOR   COMPAN.Y
nEARF]nf=N   Ml   4£121
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------------------------.--  PREPARAT I oN   I NFORMAT I 0N  ----------------- I ----- E=--.

Health   and   safety   Information   hae   been   evalllated   by:

Environmehtal   &   Occupational   Toxicology,      Occupational   Health   6   Sat.ty,
ford   Motor   Company
goo   Parklane  Towers   W.gt,    Oearborn,   Hl      48126        ..

For   .mergency   cau:       (SIS)    337-3182   -or-(313)    3Z3-0045    (for   24   hour   ..rvice)

Thls   il   ttla   last   page  of   thi.   HSOS.

FORD   MC)TOR   COMPANY
DEARBOEN   Ml   48121
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AMOCO   REGULAR   LEAI)-FREE   GASOLINE

P.9

MAlluFACTURER/SUPPLIER

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

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

Cf"REC,  U.S.A.
OTRER   PRODUCT   SAFETY   INFORATION!       (312)   856-3907

®        IMPORTANT  CoueoRERTS:      Ga8ollne   (CAS   8006-61-9)   ^CGIH  TLV   300  ppr„   STEL   500   ppn;

:                                            i§£:i:;§A#e!i:i3;:jkAEL:§!!:§ii;i: 1:::;  Osm PGL 1 ppm

a       WARNING  6TA.£RENT:     Dangerl   Ext¥9ne+y  fldmeble:   High  vepor  concentrations  Can  caus.
headaches,  dlzziheas,  droveine8£  and-nausea.   Hamful   i£  4vallov®d
and/or  a8plt'ated  into  lunge.  Can  produce  skin  lrrltation  on

::::::::dt:rv:;3::t£€sC::::::.c:::e:8i:°i:5o£:::I;n:Xin:::?-term
"I§/NFPA  CODES:.(HEALTH;i) (FL"AEILITY;3)(REACTIV[TT;a) ,   Chronic  h.alth  hazard

APPEARAIICE  ANI)  OI)OR:     Clear,   bright   liquid.     Characteristic  odor.

®
®

®
a
®

®        EFFECT:

FIRST   AID:

r\         pROTECTION!

EFFECT:

iiEAL,TH  mzARI>   INFORMATioN

EYE

High  concentrations  of  vapor/mist  Day  caus.  eye  dl8comfbrt.

5::#g:g::  Vlth  Plenty  of  voter.    Get  Dedical  &ttentlon  if  irrltatlon

Nan.  r.quired;  however,   use  of  eye  protection  1S  good. industrial  practice.

.SKIN

:::7::9::I::ti:?::ted  Contact  Can defat  th.  Skin  and  lead  to  lrr|tation

I       FIRST  ^ID!       y!!p..:¥££&£e.:±1n.¥±t£L:!:p_:p!' I?±!:...£eE3x.L€e£±qu±p:!!d  c±efh±pg{
i::::Si::  #°::i]::€L:£O::#:;a:I.en  and dry  b.fore  reuse.    G.t nedlfal

PR°TECT[°h':    ;I:;:BP[:13::::A;:dr:¥®::;:a::inc::::::tie  I:i:i;?Ot®Ctive  Clothing  and
n
I
b

I
r
n

EFFECT i

ImuATION

I::::rn::gT:::.na:i::.Veg::  €::E::::;Si§::t:::.cad.e  heedach®s,  dlzz|ness,

FIRST  AID:        If  adverse  effects  occur,   remove  to  uncontanlnated  area.     Give  artlf icial
respir&tlon  lf  not  breathing.    Get  n.dicel  attention.

n         PROTE:CTION:      Use  With   adequate  ventilation.     Avoid  br.athing.  vapor   and/or  mist.      If

b                                  ;::::::ti;:ii:t±::8::¥:t:;p::;m¥:::H/MSHA  certified  respirator  Which  v|ii
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HEALTH   HAZARE    INFORMATION   -   CONTINUED

INGESTION

P.10

a     EFFECT:               Low  viscosity  product.     Harmful  or   fatal   if  asplrated   into   lungs.

®     FIRST  AID:        If   sv8llowed,   do  NOT   induce  vomi'ting.     Get   lmm®diate  medical   attention.

® FIRE   AND   ExpLOsloN   INroRATION

a     FL^smoINI:              -45OF

a      FLA~LE  LIMITSS      uPPER$      7.6%     LOWERS      I.3S

®      AUTo[GNITloN  TanERATdRE:                   495®r

®     EXTINGUISHING  MEDIA:    i!::::.:PE:::::A:::dc::::t:,h::#?4s{:£i ,a:r3e:::i:::,  Carbon

0
®                           :;6i;-:I;;'';Ii'[u;;  i;-:i;:

UNUSUAL  FIRE Eng:1:§:#£i:#ti?A#::  b:;:::in::¥r::a#a::;a:a#r:£i: :i;t:::8c::ei;  an

•     JIRECAUT)ONS:     Keep  avey  from  lgnltlon  Sources   (e.g.,   A.at,   sparks   and  open  flapea).
K.®p  contain.r  closed.     use  With  &dequat®  ventilation.

REACTIVITY   INFORMATION

o       DANGEROUS  REACTIONS!     Avoid  chlarlne,   fluorlne  and  oth.a  Strong  oxldizers.

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

a       STAEILITT:      Burning   can  be  Started  ea81ly.

I
I
n
r

CH"ICAL  AND   PHYSICAL   PRof]ERTtES

BOILING   POINTS                      80.F  TO                 430®r,   Range

8OLUBIL}lY   ]N  WATER:      N®gllgibl®,   b.low  a.It.

SPECIFIC   GRAVITY   (WATER   a   I):                     a.75

n        vApOR  PREssuRE!     7-is   ib  Rvp   tA8"  0-323>

I         VAPORDENSITY   (AIR-i)i                  3   TO              4

'
D

'
'
'
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STORAGE   ANI)   ENVIRC)NMENTAL   PROTECTION

STORAGE   REQUIREMENTS:       6tor®    in   flarm`able
Store  avdy  f ron  h
accordance  with

P.11

1qulds   storage   area.     Ko®p  container  closed.
ignltlon  sources,   and  op.n   flame   in

federal,   State,   ar  local  regulatlon5.

a        SPILLS  AND  LEAKS!     R.mov.  or   shut  of i   all   Sourceg   of   ignition.     Use  voter  spray  to

€i:::5::tvs::::iaL]?::;::Ce::2:1:::i:g{ , i:i:::a:::;;.  C£::;1:u:no€n
Severs  and  vatervays.a

a
®

®

®

®

®

WASTE  DISPOSAL:     ReSiduee   and  spilled  znaterlal  ere  h&2ardous   waste  due   to   ignitablllty
Dl8po.&1  nugt  be  ln  accordance  vith  eppllcable  federal,   state,   or
local  r®
unless  d

ulations.     =nclo&ed-controll.d   lnclneration  16  recormended
rected  oth.rvie.  by  applicable  ordinances

SPECIAL  PRECAUTIONS:     Keep  out   of   severs   and  wat®rvays.      Avoid  stroJ`g   oxi6izers.
Report   spllla   to   appropriate   authorities.     USE  AS  MOTOR  FUEL
ONLY .

TOXICOLOGICAL   INFO"ATION

a         EYE:     Primary  eye  irritation  score  0.0/ilo.0   (rabbits).

®       SKIN!    :;i:a:!L3;:in::ei:#:#`°;I:::I:ail;/:6£t::::bi::)

®          IllHALAT[ON:      Acut.  LC50   20.7mg/i   (rats).

;cu::u::p:::::: :;5:h!:a::::e.

®          INGESTION:     Acute  oral  LD5018.8ml/kg   (rats).     Practically  riontoxic   for  acute
expoaur®s  by  this   route.

Excessive  .xpeSure  to  vapors  may  produce  h.adacheg,   dlzzin.ss,   nausea,   drov§1-
n        3:::;g:;:i:ation  of  eyeai  nose  and  throat  and  c.ntral  nervous  system

::1:t::ng;::e¥#:::t::3;#£:y°{unr:::ev:::.:8:€r::8°#nfa::P::::.C*g::¥::;

;     iili;:::i:i-;i;!¥;i:i!;i!;i;i::I!!;i;i;:i:!i!;i:!i!:-:;i:i;::;i!:i!¥::he
quest lonabl® .

D

n

D

D

I

D

)

I

Inhalation  of  whol®  unloaded  gasoline  vapors  did  not  produce  birth  defectg   in
leborator:.  areii@als.

Gasoline   1g  a  complex  nlxture  of  hydrocarton8  and  contains  benzene   (up  to  4

E::#:h:t4  ::I::3:ea::a:::a?:;uk::i:?i:AeE#:::ea:: :ig:r]::S::8:fbi:::e:;I:::s
(anenla).     a.nz¢Tie   i4   considered  a  human  carcinogen  by   IARC,   NTP  and  OsfiA.

:::;e:?::::eh::a::i:A:nanfa::::::? C:h:a::;eir5i:::!°:ni°L:k: #!:#::?::&-
ver®   seen   ln  chronic  studl®s  ori  xylene   ln  gtLln®a  pigS  but   not   ln  rats.

i:P!:::i?A ::p#i:;::°#::  !#:°L:::sL::!So:::rc::::ecs::i:#gp::#:Ai:g::€£::n
of  this  product.
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REGULATORY   INFORMATION

P.12

CBRCLA   REPORTAELE   QUANTITYS
This   product   is   exempt   from  the   CERCLA  reporting  requir.in.nt8   under   40  CFR
Part   302.4.     How.v.r,   if   Spllled   into  Waters  of  the  l]nlted  States,   it  may
be   reportable  under  40  CFR  Fart   153   if   lt  produc®s   a   Sheen.

®         DOT   PROPER   SHIPPING  NAMES      Gagollne,   Fla]rmabl®   Liquid,   UN1203.

®       OSHA  HAZARD  CO"UNICATION  STANDAREi     #s?¥:#;  *t8#.  c::::i£:t€on::::::¥i:::::ns;ts

®                                                                                             OSHA.     Contaln8  a  carclnogenlc  coapon€nt.

a         RCRA  STATUSI

.               i:i§:::i:i§;?::t:¥:j£::a:3o::ev:!t::Rb::::g:6!;3!o:::€A!a:h:n£:£:aving

•                      counoRENT/CAS  NUMBER------------------------------1*~-~\----------------
®               ::!::::nf:3:-i:I:T4|-4 )

®                      Xylene   (1330-20-7)

®        .§ARA  STATUS:Thla  product  iB  r®gulat.a  under  the  following  a.ctlon(8)  of  SARA  Title  Ill,   42

¥£:  i:i:in:!i::Sg:;e:ei:::::  Of  the  Product  hay  b.  r¢partebl.a  &4  a.t®mined  by

SECTIONS   311   AND   312   0F   SARI  AND   40   CFR  PART   370:
This  product   is  defined  ag   hazardous  by  OSRA  under   29  CFR  Part  l9lo.1200(a).

SECTION   313   0F   §ARA   AND   40   CFR   PART   372S

:!!:  i:O#C:r£O:::{n§.7!?a   following  substances,  which  are  on  the  Toxic  Chemicals

COMPONENT/GAS   NUMBER                                                                                                WEIGHT   PERCENT------------ I, , - ~ - ~ ,-------------------------, ~ ~ -------- I ,,,,----

®

®

b

n
B

D

r

Benzene   (71-43-2)        .
Ethylberizene  (loo-41-4 )
TolueAe   (LOB-88-3)
Cyclohexaz)e   (Ilo-82-7 )

:#:a:1!;:i::3:T7)
TSCA  STATtJS:     All  of  the  components  of  thl&  product  ar.listed  on  the  T6CA.Inventory.

S-u-PPLEHENIAL  INF`O"4A`l-`ION  ._T±_ _

I        8::::i?:oi:]a.:;8::::  Ti#:ea:::hydrocartong.    Tho8e  major  componehts  having

P

'
'
'
)

Butane   (CAS   106-97-8)   ACGIH  TLV   800   ppn;   Osm  EEL  800   ppr.

Cyclcihexane   (GAS   ilo-82-7)   ACGIH  TLV   300   ppn;   Ogm  Pal   ZOO   ppm.

Ethylbenzene   (GAS   loo-41-4)   ACGIH   TLV   loo   ppm,   STEL   125   ppm;
OSHA   EEL   loo   ppm,    STEL   125   ppm.



®

®

®

a
®

®

a
®

®

®

®
®
®

fluil   Z1    '9114:12   CHG0   DIST    INF-O_MGT   0FC_CENCC-IM
ALMulu   t(I;UUL,Ar`   L[AiJ-I.xc:I;   uAbuLINL.
MSDS   NO:        02003992

PAGE   05   0F   05

SUPPLEMENTAI-    INFORMATION   -   CORTINtJED
n-H;®ptane    (GAS   142-82-5)   ACGIH   Tl.V   400   ppm,    STEL   500   ppm;
Osm   PEL   400   ppn,   STEL   500   ppm.

n-Hexane   (CAS   110-54-3)   ACGIH  TLV   50   ppm;   O§HA  Pal   50   ppn.

P®ntar`.   (CAB   109-66-0)   ACGIH  TLV   600   ppn,   STEL   750  ppm;
OSHA   PEL   GOO   par,   gTEL   750   ppn.

Toluene   (CAS   loo-88-3)   ACGIH  TLV  loo  Fpn,   STEL   150  ppn;
OSHA  PEL   100   ppn,   STEL   150   ppm.

P.13

Trim.thyl  b.nz¢ne   (CA8  2§§51-13-7)   Acam  TLV  25  ppn;   OSIA  PEL   25  ppm.

Xylene   (GAS   1330-20-7)   ACGIH  TLV  loo   ppn,   STfl.LEO  ppn;
OSHA   PEL   loo   ppm,   STEL   150   ppm.

IssuE   INFomtATION

®8Y!

7eG€_
A.   G.   Farm.r,  Director,

o        Product  sat.ty  a  Toxicology

0

I.SSUED!      June   09,   1989
SUPEFLSEDESS      March   18,    1988

•        This  nateriol  Safety  data  Sheet  af`d  the  lnforzDatioA  it  contains.  is  offered  to  you  ln

a      3£::hf::t:.::is:8u;:#.So#:c::V:u::¥i:V:8ra::ni::;rag:°8e#:::{3£:t i?A!:#a€::: ::e£:

;    !!:i:!!i!:; i!:;!i;:!!:i;;i;i::-i:¥!!::i:!!:i!i:¥i:N¥;;:i;!!;i::i:T!!::i!::i:!!:: s

b
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U.S.  DEPAFITMENT OF LABof]
Occup®tloml €.lely and-Il®dllh Admlnlllrallorl ..

•MA,T-ERIAL`S'AFE-T,Y.'.DATA.rsHEE,T
•.,...    .          -..                                                                                                                                                                                             ...

.

. ..SECT

.   `        '.     _               ,.   ___,_ ___* _\_,-i-'ON.I.

WTifft#H@ienlc&lco.
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5eE5EIRIME/E

PROPERTIES AN[i SPECIFICATIONS

EXCELLENT FOR  "MINI-HOLES"
AND VERTICAL STACKING

Tr`ese  non.nitroglycerin  emulsion  Products  are  packaged  in  convenie
one.pound,  one.half,  one-third.  ancl  one-quar:er  pound  cariricjges  ar
(ormulated  to  provide  a  seismic  Pulse  equa)  to  cjynamite  for  clear.  sna
seismic recorc!s.

AI:hough  classified  as  high  explosive.  seispFtlME/E  emiilsjons  are  no:.
headache and have excellent resistance tc) accider.:al detonation by fricticin  ,
impact.

Spiral.".3und  li'4  to  -I;'2-pound  paper canril`ges  ar:-easily  capped  a,
waxed to Sieep well.

PRODUCT                                        E-1                E-1/2           E-1 /3           E-1/4

a      #:ght
®          S'eyi:itytenvcc)

a         ::'t°oC%j:f:Sjr:us::::finedJ

®          Absolute(:::kb::::ngth

a          Be;alive i#:Csct)renctr,

a
a
®

0
a
0
e
a
a

(ANFOE100.I

One pound    1/2 Pound
21/4x81i'211/2x8

49SW
1.18                        i.15

16,500             16,000
loo                  loo

1® Pound   1/4  PouncI
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. §eispBIME/E in the one-poui

size   is  packaged  in  thin-walled,  easy  couplii
cartridges  tor  vertical  s{acking  or  larger  downhc
shots'

ln  the  1/2  to  1/4-pound  sizes,  seispF3IME,'.E
packageci in spiral-vyound paper cartrici.gee.

Al! sizes have excellem w`ate,' resistance and can I
initiated with a #8 strength STATICMASTEB detonato

5Tfl7YCA4IA5FEE€`'  =ie3tri: [ieterLators for Seismic :xp!ora±iot-!
DESIGNED  FOP  SEISMIC  WOBK  -  Exclusive  Atlas electric  in,atch  provides  reliaL

cietonation  with  minimum  lag time  and  scatter.  Full #8 strength explosive  output to  ht
insure initiation ot the seismic charge, even under severe conditions.

UNEXCELLED  PEBFOBMANCE  .  Bigid statistical quality control tests are  perform
on  all  components  and  on  the  completed  detor`ator to  assui'e  reliable  and  consistc
performance.  A tough,  hard  enamel  coating  under the  plastic  outer jnsiilation. provid
additional protection against snorting of legwires under extrenie conditions.

WATEF3  AND  WEATHEF3.PFic)OF  .  Legwire  insulation  is  Oesjgned  to  withsta
extremes Of heat and cold and the severe conc!jtions encountered. in deep-hole loadir
All  detonators  contain  a  double-crimped  rubber  plug  to  provide  a  water-tight  se
Excellent firing characteristics permit use in single-hole or muhiple-hole pattern shootin

n         pRopERTIES AND SPECIFICATIONS

I         :  P:;#n::;t{iemn:tshc-a::r. Lessthan o.001 second; even

n         .  g:ceormai:rj::dc'i,:::;tc':rjrnecn'te.e3:: io amps Dc, 4 to lo
amps AC

D         : 31r:i:re:|r:er:S:':s:adnec%T6rg%'ht:;ted) -500 leet

I            .  Detonatorshell-Gildingmetal

r        REDucEDSENsiTivlTy
TO EXTPANEOUS ELECTPICITY

A  special  briogewire  and  the  SF  feature  in  the  electric  match
provlc)e  reciuceo.  serisiti\.ity to  slatic  electricity.

OPEBATING AIDS
With  recommended  firing  currents.  §TATICMASTEPl  elect

cletonators meet all requirements for series (iring.
WARNING  -  Dc>  not  use  STATICMASTEB  eloctric  detonators
the same circuit with other types or brands of electric detonators

PACKAGING
STATICMASTEB  electric  detona\ors  come  with  spoolc

dlJplex copper  lead  wjres  (yellow color)  in  lengths  of 40'.  60'.  8\
100..120',150',160',  200',  250',  300`,  ancl  400';  ancl  in  short
legwire  lenglhs  (folded  duplex  wires,  yellow)  measuring  12',  2`
ar'd 24..
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HAZ   ARD   OU   S         CHEM   I   GAL      MATERI   AL      S   AF   ETY      DATA

F.=3

SHEET

ATLAs  povem  cormANy
15301   DALIAS   PARICWAY
SUITE   1200
DALLAS,   TEXAS      75248
TUX  910-860-5237

2.     PREPAREI)  BY:       P.I.   Therriault            DATE:        06-24-88

3.     rmlcAL  EMERGENcy  TELEPHONE  NtrMBms:

EAST  0F  TRE  MISSISSIPPI:      717   -   386   -   4121
REST  OF   THE  MISSISSIPPI:      417   T   624   -0212

TEE  RATERIALS  DESCRIBED   IN  HIS  I}ATA  SHEET  ARE:

RAZARDOUS   CHEMICAL   INCREDIENIS

REVISION:      One

o       5.     cH"ICAL  AND  co"oN  HARE(s)   oF  EAZArooos  cE"ICAI.  HlxTURE/INGREDIENTs:

®

®

0
0

ApexiAll  Grades,  EEL  614,   RXL  615.   PowerAN-All  Grades,   Bulk  Emulsions-All  Grades

Major  IIazardou§  mgredlencs  Include:
ArmoBiue  Nltra,te
Diesel  011   (Ia  Some  Formulas)

ISCA                       GAS                            RTECS
LISTED                     NO.                                  NO.

1.               6484-52-2 BR9050000
Y            68334-30-5            NO  Listing

Note:     See  MSDS.for  Amoniuq  Nitrate  Plus  Ftiel  Oil

6.     PHYSICAL  AID  cE"ICAL  CHARACTERISTICS:
Vapor       Flash    }1elcing    Boiling     Speci£1c

Pressure     Pc>inc     Point°C    Pciint°C     C=avi tv
Mol,
!!Ei      Q4±E    Appearance

Armonlun Nitrate
Diesel  011
NIxture

®        7.      pEryslcAL  HAZARDs:

®

a
e

®

a

0                  d               155                190                I.725          83          None     "Thice   soliE
nd               nd                   nd       147.371          0.87            nd     Pungent  Broom.j.iqui
Neg.            nd                     t}d             1251-I   to   1.3     NA          Not`e     Wh±Ee   cress

nd  =  t`.o  Data           d  =  Dissociat:es       tla  i    Not  Applicable

Atmclniua  Nitrate  -DOT:     Oxldizer
Mix[uTe    DOT  Explosive,   Blasting  Agent

8.     HEAL"  tIAZARES:

Carcinogen
Corrosive
mghly  Toxic
Irritant
Sensitizer
Toxic
Target  Organ  Ef I eccs

9.      PRIENY   ROUTE(S)   OF  ENTRY€              No   Data

10.      PERMISSIBLE  EXPOSURE  L"ITS:         NO  Daca

Diesel  oil:     Flamable

--I--    i.--- 4   -

Ref :   Reglstr:`'  of  Tclxic  Effects
of  Chemical   Substances   (RTECS)

N  =    No  C:iterla  Match
Y  I    Poslcive  Criteria  Match

per   RT5CS
nd   I     No   Data
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IARC                             0 st{A
MONOGRAPHS            CARC INOG EN

12.      CENmALL¥  APPLICABLE   PRECAUTloNS   roR   SAFE  HANDLING  ANI]   USE:

urclENlc  pRACTlcEs :

Avoid  Skin  and  Eye  Contact.     Avoid  Breathing  Blasting  Funeg.

®                     pROTECTlvE  MEAstTREs  l]uR"c  REPAIR  AND  RAINTENANCE  OF  CONIANINATED  EQulpREm :

•                       :::hB:: :::::;n:I:::::.a:¥°:£r:P::t:1anei  wear norcal  safety  equipment ,

•                    pROcmuRES  FOR  CLEANup  oF  splLLS  AND  LEAKs:

Bulk  Produc[!     Isolate  and  cc)ataln  spilled  material.   Contact  Distributor
or  Atlas  Powder  for  Spill  Response  Assistance.
The  disposal  of  damaged  or  deteriorated  explosives  ntist  be
carried  out  in  accordance  with  all  Federal  and  State  Regulatior.s.
In  the  event  of  a  major  spill,   contact  the  National  Response
Center  (800-424-8802)   and  the  local  Police.

13.      CONTROL  IEASURES:

ENGINEmINc: Follow  BATE  standards   for  storage   (27   CFR   151   Subpart  3)
Except   for  Bulk  products,   see  "Do's  and  Don'Cs  -Instructions  and

Wamlng§"  -found  in  every  shipping  case.
See  lnsti[uce  of  Makers  of  Explosives  Pu.Dlicat:ions.

WORK  PRACTICES:      Follow  OSRA  Standards   for   Stctrage   and  Use   (29   CFR   1910.109)
Except  for  Bulk  products.   see  ''I)o's  and  Don'ts  -Instructions  and

Warnings"  -  £ouad  in  every  shipping  case.
See  lnstltuce  of  rrakers  o£  Explosives  Publications.

).                        PERSONAL  PROTECTIVE   EQUIPRENT :

)                                    :::ida:°:::e:yun;:a::::.b::::i:8:s?e::a?OIP.al  protective  equipment ,

)
i4.     RERCEh'cy  AND  FIRST  AII>   pROcmuREs:

-    -                 I-   ,,      _

Do  not  attempt  Co  fight  fires  involving  explosives.
Imediacely  evacuate  the  area-     Avoid  toy.ic  fumes  from  fires.
In  cage  of  Skin  contact,  wash  affected  area  `.ith  water.     Eye  contact  -
flush  eyes  for  ac  least  15  air`u:es  and  consult  a  Physician.

)           15.     DISCLARER:         The  above  information  taken  from  various  publl6hed  and  unpublished
sources  ls  believed  Co  be  accurate  and  rep:esents  the  best
1nformcion  currently  av±ilable  to  us.     Houever,  we  make  no  warrant}'
of  the  accuracy  o±.  such  infortnatlon,   express  or  lpplied,   and  assutne
no  liability  resulting  fron  its  use.     Users  should  make  their  o{m

#¥=:CS8::i:3£a:Op8:;:::i?e  the  Sulcabillty  of  cbe  inf or"e=ion  for


