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Disclaimer

The  Kansas  Geological Survey  does  not guarantee this  document to be  free from
errors    or    inaccuracies    and    disclaims    any    responsibility    or    liability    for
interpretations based on data used in the production of this document or decisions
based thereon.   This report is intended to make results of research available at the
earliest possible  date,  but is  not intended to  constitute final or formal publication.



KANSAS GEOLOGICAL SURVIY EXPLORATION SERVICES
ACCIDENT PREVINTION PLAN

PROTECT DESCRIPTION

Project Name:                       Feasibility of shallow seismic Reflection Techniques
to Delineate Geologic Structures Influencing Trans-
port and Fate of Contaminants in the K-25 Area of
the Oak Ridge National Laboratory, Oak RIdge,
Termessee

Location:

Site Safety Officer:

Plan Prepared By:

Oak Ridge, Termessee

Richard D. Mller

Richard D. ruler

Estimated Duration of Field work:   10 days

11.        STATEMENT OF WORK

This high resolution seismic reflection study is designed to determine the feasi-
bhity of shallow seismic reflection techniques to image and delineate structural featurefs
influencing offrsite migration of contaminates from the K-25 area of the Oak Ridge
Reservation (ORR).  K-25 (formally known as the Oak Ridge Gaseous Diffusion Plant)
was used until 1985 for the enrichment of Uranium Hexafloride.  A result of the more
than 40 years of activity at K-25 a variety of materials (hazardous, nonhazardous,
radioactive, and combinations) have been stored, treated, and disposed of at various
locations ¢oling et al.,1992).  Accurate hydrologic modeling, necessary to fully deter-
mrninetransportandfate,andthereforeenvironmentalrisk,requiresawellrdefined
geologic model.  In a similar geologic setting at X-10 shallow seismic reflection proved
to be a technique with the potential to delineate structures hidden by unconsolidated
surface material and to extrapolate surface outcrop to depth (Doll et al.,1994).

The goal of this study is to image, delineate, and evaluate stratigraphic contacts,
structural contacts, and karst features at the K-25 plant.  Previous geophysical studies
were successful in mapping the surface location of some faults but could not be used to
infer dip angles or directions and were adversely influenced by cultural interference
(Poll et al.,1993; Doll et al.,1994; Lemiszki et al.,1993).  Key geologic targets of this
reflection survey indude the K-25 Fault, Whiteoak Mountain Fault, and a syncline/
anticline pair within the plant area.  Successful seismic interpretations of these features
would provide such basic information as thickness of identified units, exact trace of the
faults, approximate displacement, dip and cousisteney of the fault plains, as well as any
associated unmapped features.  The survey will be designed to image from slightly less
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than 100 ft to as much as 3000 ft. Shallow, high resolution seismic reflection techniques
have proven effective delineating stratigraphic and structural features at X-10 (Doll
et al.,1994).

This study is proposed to include an extensive series of walkaway noise tests and
approximately 18 CDP reflection lines (Figure 1).  If initial testing verifies the effective-
ness of the techniques at K-25, approximately 17 miles of high resolution seismic is
proposed to ascertain the three dimensional expression of previously mapped surface
geologic structures (Lemiszki,1994).  The survey is designed to determine:  1) sub-
surface expression of mapped surface geologic features, 2) presence of previously un-
documented structures, 3) optimal monitoring well locations and depths, 4) resolution
potential Goth horizontal and vertical) of the technique at K-25, 5) the optimum source
and acquisition geometries, and 6) limitations of technique at K-25.  Proven high resolu-
tion techniques (Steeples and Miller, 1990) will be used to acquire and process data on
this survey.  Production data will be acquired in a standard CDP format (Mayne, 1962)
using roll-along acquisition techniques similar to conventional petroleum exploration
data acquisition.  The geophone spacing, analog filtering, seismic source, geophone
type, spread geometry, sampling interval, total samples, shots/point, and acquisition
philosophy will be based on extensive pre-production tests.

Geologic Setting

The ORR is in the western region of the Appalachian Valley and RIdge physio-
graphic province.  Differential erosion of folded and faulted Cambrian to Pennsylvanian
sedimentary rock units are responsible for the characteristic valley and ridge topo-
graphic features of this area (Fenneman, 1938).  K-25 is located on the Kingston thmst
sheet and is adjacent to the Whiteoak Mountain fault (Hardeman,1966).  The East Fork
Ridge syncline and Whiteoak Mountain fault are reported to be responsible for most
bedrock structures at the K-25 site (Lemiszki,1994).  Even though significant differences
are noted in the geology between X-10, Y-12, and K-25 (Lemiszki, 1994), previous
seismic surveys at X-10 and Y-12 allow estimations of field geometries/parameters and
resolution requirements and potential.

Acquisition Logistics

The project will consist of two major phases:  testing and production, carried out
on as many as three unique site visits.  The testing phase win commence as soon as a
mutually agreed time can be arranged between the Kansas Geological Survey (KGS)
and Oak Ridge National Laboratory, Martin Marietta Energy Systems (ORNL/MM).
The testing phase will take about 5 days and consist of several walkaway tests near
planned survey lines and will be designed to evaluate parameters and equipment.  The
walkaway noise tests will be gathered according to common shot station and separated
into distinct groups according to recording parameters (source, receiver, recording
parameters, etc.).  The quality and potential of the test data will dictate the acquisition
approach taken during the production portion of the project.  If both KGS and ORNL
agree that walkaway test data warrants continuation of the project, the production
phase will commence.
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Acquisition of the production data will require two visits of 10 to 14 days each
(depending on conditions) and will follow established shallow high resolution data
acquisition procedures (Hunter et al., 1984; Knapp and Steeples, 1986; Steeples and
Miller,1990).  The basic structure of both the acquisition and processing flow will be
roughly designed around the findings of the preliminary testing.  Ideally, an uphole or
check shot survey should be acquired in a nearby borehole to enhance confidence and
preliminary event identification.  Step-by-step analysis during the acquisition and
processing phases of the survey will be continuous, with appropriate modifications
made if deemed necessary to ensure the quality of the final product.

Experimental (Testing) Phase

The experimentation will primarily revolve around walkaway noise tests.  The
walkaway noise tests will represent the first operation to take place after initial equip-
ment shake-down.  Each walkaway noise test should be completed in one day, allowing
selection of the optimum acquisition parameters and equipment for the production
portion of the project.

If access is granted to a nearby well, a velocity survey measuring the acoustic
travel time from the ground surface to various depths in the subsurface will be
acquired.  A velocity survey win greatly improve interpretations of depth and bed
thickness on CDP stacked section. The uphole information will be used to determine
true average velocity and represent .prelininary ground truth for the tine-to-depth
conversions critical for accurate event identification during initial testing.

The walkaway noise tests will be conducted along proposed seismic lines and as
near to any control wells as possible.  The walkaways will consist of source-to-receiver
offsets ranging from 8 ft to approximately 1600 ft (up to 2000 ft maximum if deemed
necessary).  The receiver interval will be 8 ft.  An accelerated weight drop (Bison EWG
or equivalent), Bolt LSS-6 land air gun, and IVI Minivib high frequency vibrator will be
evaluated to determine the optimum source for the near-surface conditions, target
depth, resolution requirements, and environmental constraints.  Each source will be
evaluated with as near equivalent conditions and parameters as possible.  Experience
with source testing (Miller et al., 1986; Miller et al., 1992; Miller et al., 1994; Doll et al.,
1994) will greatly enhance both the quality and the efficiency of source evaluations at
this site.

The receivers available for testing will include strings of both 30 Hz Mark
Products L-28A geophones (6 per string) and 40 Hz Mark Product L-28E geophones
(3 per string) wired in series.  The 40 Hz geophones will be tested first, and from
previous experience will probably produce the best response.  The need for a strong
signal from geophones with a high spurious noise threshold is paramount and from
previous experience the lower quality geophones will not produce the desired output
within the desired frequency band.  If at any point during the noise testing an optimum
parameter or component is identified, the affected portions of the remaining tests at that
site could be by-passed.
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Data collected during the experimental phase of this survey will be reduced to
the appropriate final display format on site.  All walkaway noise tests will be displayed
according to source-to-receiver offset with separate displays for each source, receiver
type, and low-cut filter tested.  The final walkaway sections will be trace balanced and
displayed in a variable-area wiggle trace format.  Spectral analysis will be used in
conjunction with forward modeling to determine the basic characteristics of reflection
data collected with each of the sources tested.  The uphole velocity files will be trace
balanced and displayed individually in variable area wiggle trace format.  Determina-
tion of source configuration and field parameters for the CDP production lines at each
site will be based on analysis of all walkaway tests.

Production Phase

The production acquisition phase of this project will begin as soon as possible
after the test data is thoroughly analyzed and both ORNL and KGS are satisfied with
the parameter design.  The data should be acquired on two site visits of 10 to 14 days
each.  Source and receiver selections will be qualitative choices based on frequency,
potential penetration depths, quantity of ground roll relative to body waves, and
physical site and near-surface constraints.

The equipment and parameters used to acquire the production lines will be
based on the results of the individual walkaway tests performed at each of the proposed
sites during the testing phase of the survey.  The data will be acquired on two
48-channel, 24-bit, Geometrics Strataview floating point seismographs physically mated
to operate as a single 96-channel system.  One seismograph is the property of KGS the
other is presently the property of ORNL.  Access to ORNL's seismograph will be
necessary to acquire 96-charmel data.

Parameters such as sampling interval, record length, and analog filtering will be
determined after careful examination of the dominant frequency and usable bandwidth
of reflection energy recorded during the walkaway noise tests.  The sampling interval
will be chosen to ensure at least 10 samples/wavelength of the dominant reflection
energy.  The total number of samples will be chosen based on maximum time (depth) of
interest as determined by both the sampling interval and the uphole survey (if possible).
Cince the seismograph's variable settings are selected, the settings will not change for
the duration of the particular line being acquired.  This is to ensure consistency in phase
and to avoid confusion relating to plotting scales, alias values, and system response.
Based on experience at other ORNL sites, the most probable source to be used for
production will be the IVI high-frequency vibrator.  Triple L-28E 40 Hz geophones with
variable damping capability will probably be the preferred choice for the receivers on
the production line.  Acquisition filters will be used to balance the spectra if a stacking
source is selected as the optimum source (Steeples,1990).  The equipment parameters
chosen to record the CDP lines will incorporate the results of both walkaway noise tests
and uphole surveys.

The data will be acquired using a standard CDP roll-along technique which will
result in a nominal 48-fold CDP stack.  The geophone station interval will be confirmed
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by computations and qualitative judgments made from data acquired during the testing
phase.  The most probable geophone spacing is 16 ft.  The data will probably be
acquired using an end-on source/receiver geometry to enhance continuity and increase
velocity control.  The source-to-nearest receiver offset will probably be on the order of
50 ft with a maximum source-to-receiver offset of approximately 1500 ft.  Modifications
to the source/receiver geometries and offsets may be necessary after analysis of the data
acquired during the testing phase.

Final design of the field geometries will incorporate analysis of potential (using
physical properties derived from the test data) versus required resolution (Miller et al.,
1995).  The 1/4 wavelength criteria of Widess (1973) will be used to determine the best
vertical resolution with equipment and near-surface conditions present during the
acquisition of the test data.  The potential versus actual horizontal resolution of the test
line and planned production lines will be based on the radius of the theoretical Fresnel
zone.  Oversampling of the first Fresnel zone will not exceed 15 times (Miller et al.,
1990) while a minimum of four times will be maintained throughout the survey (Fchapp
and Steeples,1986).

The equipment and recorded data will be continuously monitored during
acquisition to ensure the highest quality CDP stacked section.  The response amplitude
of receivers will be monitored using a modified tap test performed after the planting of
each geophone or group of geophones.  The continuity and leakage of each active
station will be meter monitored prior to each shot.  The system will be subjected to a
series of pre-acquisition tests designed to ensure the integrity of analog filters, con-
sistency in system noise, and precision in digitally stored data.  Visual analysis of
general signal-to-noise ratio, environmental noise, DC bias, and variations in the
optimum recording window will be performed on at least every fifth field plot.

Data Processing

The principal CDP lines collected at each of the three sites will be processed with
commercial processing software into a CDP stacked format.  The basic architecture and
sequence of steps to be followed during the generation of the final stacked sections will
be similar to conventional petroleum exploration processing flows (Yilmaz,1987).  The
primary exceptions relate to the step-by-step QC necessary for the generation of a
stacked section that allows the highest confidence in the interpretation of shallow
features and realization of full resolution potential (Miller et al., 1989, Miller et al., 1990,
Miller and Steeples, 1991).  The main distinctions relate to the emphasis placed on
velocity analysis (Miller, 1992), lack of extensive wavelet processing, care and precision
placed on muting, step-by-step analysis of effects of each operation on reflected energy,
limiting statics operations to maximum shifts no greater than 1 /4 wavelength of the
dominant reflection energy with large correlation windows, and coincident iterative
velocity and statics analysis.

Each analysis step in the processing flow will be available to ORNL for critique.
Any addition information requested by ORNL during the processing flow will be
generated within a reasonable amount of time (amount of time determined jointly).  All
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digital information requested by ORNL will be delivered on the requested magnetic
media ®ased on previous cooperative research with ORNL 4mm Colorado DAT tapes).
All hardcopy printouts of analysis steps as well as any specially requested data will be
delivered to on 11" fan fold from a 180 dpi, IIf PaintJet printer, or 600 dpi IIf Laser]et.
Horizontal and vertical scale on hardcopy printouts will be set to maximize the analysis
potential and will be discussed and agreeable with ORNL staff.

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

As much effort as possible will be made during processing of this data to interact
with ORNL geoscientists to ensure the most accurate stacked seismic reflection sections.
The interpretation stage of this project will be critical and should involve integration of
geophysical models with geologic models.  The interpretation of the resulting CDP
stacked section and generation of associated geophysical models should be a coopera-
tive effort between geophysicists and geologists.

The data acquired and processed on this survey will be managed to ensure the
highest quality and most accurate acoustic representation of the geologic setting
possible.  The current state-of-the-art techniques will be used in a fashion that is appro-
priate and verified with step-by-step QA/ac.  The most important (possibly even
essential) information that will be provided @esides the CDP stacked section itself) are
data in a shot gather format as they look after application of each intermediate step.
This information allows the geophysicist and geologist to make determinations as to the
authenticity of processed seismic sections.  Seismic processing software and techniques
are very powerful tools that, if not used properly, can and most likely will result in
bogus interpretations.

Geologic Questions to be Answered

• What is the dip angle and dip direction of the K-25 fault, single or zone?
• ts the K-25 fault  really a continuous structural feature from its tip in East Fork

Valley to the point where it intersects the Whiteoak Mountain Fault?
• Does the K-25 fault continue southwest into the plant area losing apparent

displacement into the hinge of the syncline?
• What is the thickness of the fault bounded slide of the Rome formation?
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• Relative to the Rome formation, what is the geometry of the underlying faults and
all bounding faults?

• Does the underlying fault everywhere juxtapose the Rome formation against the
Chickamauga carbonates?

• Where is the exact surface trace of the l^7hiteoak Mountain Fault?
• Does the White Oak Mountain fault dip steeply where it underlies the lower Rome

shales?
• What is the thickness of the lower Rome shales and do they overlie Chickamauga

carbonates?
• What is the depth to the detachment fault of the syncline/anticline pair?
• Are there any other faults associated with the syncline/anticline pair?
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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 ORNL as well as those included in this document.

h 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          If conditions become excessive (i.e., temperature > 100°), continuous day opera-
tions will be modified to minimize chances for heat-related medical problems.

3.         Appropriate field boots will be worn and due caution will be exercised with
respect to snakes.

4.         At least one gallon of fresh water will be on hand at the beginning of each day for
each crew member.

5.         The seismic crew will operate with an established written protocol for initiating
seismic sources.  The safety plan will be approved by the ORNL/MM Representative
prior to initiation of field operations.

6.         Appropriate drivers licenses will be held by operators of vehicles while on ORNL
controlled properties (DOT regulations).
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IV.       SAFETY PERSONNEL

Protect Personnel and Emergencv Contacts

1.         RIck Miller qcGSLsite safety officer

2.        Joe Anderson (KGS)aperations

3.         Bill Doll (Oak Ridge National Laboratory, Martin Marietta Energy systems
[ORNL /MM] )LDelegated Representative and Site Consultant

4.        David Laflen a(GS)-Line chief

5.         ]ianghai xia (KGS)-Technical specialist

Key K-25 Project Personnel  .

Telephone numbers and the names of other K-25 Site personnel to contact for non-
emergency assistance are provided below.  Chly the last four digits of the telephone
numbers listed below must be dialed in order to contact the individuals below by plant
telephone.  Because of the remote location of some seismic monitoring activities and to
assist with emergency response plarming, the PSS shall be notified daily of the location
where the planned field activities for the day will be conducted.  See also Section IX-
Contingency Plan on p. 25.

TeleDhon

576-9429
574-9262
241-2135

576-5493
576"18
576ro5i
576-
241-2518

FJfl6;]FJflL

574-3282
576-9930

Name

Gary Bodenstein
John Lyons
Lance Hull
Robert Poling
Lany May
Ken Keever
Danyl Bormer
Greg Lester
Robert Gee
N/A
Bill Doll

ResDonsibilitv

DOE Program Manager
K-25 ER Program Director
K-25 ER Groundwater Program Manager
K-25 ER Groundwater Project Manager
K-25 ER Health and Safety Manager
K-25 ER Field Ccordinator
K-25 Industrial Hygiene
K-25 Industrial Safety
K-25 Radiological Control Organization
K-25 Plant Shift Supervisor
ORNL Technical Project Support
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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.])

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

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

H      Site requirements (PPC) (gloves, hats, shoes)

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

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

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

The following people were present today:

Name /PRINT\                              Company Signature

Site Safety Officer
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specific Safetv Requirements

Personnel Safety Equipment:  All personnel will be equipped with hard hats, safety
shoes, hearing protection, and eye protection while working in the field during the
seismic data acquisition phase of this project.

Vehicular Safetv Fault)ment:  All KGS vehicles and the ammunition vehicle will be
equipped with -a first and kit and a fire extinguisher.  A portable cellular phone will also
be required in the KGS vehicle and will be the primary means of communication in the
event of an emergeney.

Fire/EXDlosion Prevention:  No smoking or open fires are allowed in or around the
vehicle carrying the blasting ammunition.  The blasting vehicle will be equipped with a
fire extinguisher.  The blasting vehicle will not be left nmning and unattended.  The
shotgun ammunition will be kept in steel ammunition cases which will be stored in a
locked steel container inside the ammunition vehicle.

Time of Work:  Attempts will be made to expedite all work during dear daylight hours
under unrestricted visibility, in good weather conditions.

Accident Prevention Plan Participation:  All personnel participating on this project will
be required to review this plan.

All will be required to comply with rules outlined with this plan.  Failure or inability of
ORNL/MM or KGS personnel to comply with the site safety guidelines presented
herein will be grounds for suspending all project work until compliance can be assured.

Copies of this Accident Prevention Plan will be on the dashboard of each project vehicle.
Emergency call numbers and evacuation routes are posted on the Recording Cube wall.

The following are the General Health and Safety Rules required by KGS for all staff and
subcontractors 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 your job.  Check your work area to determine what problems or
hazards may exist.  Review the safety requirements of each assigned job with
your supervisor.  Your activity may endanger other persons or nearby equipment
or property.  Take necessary 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 specifically authorized or trained to handie
these materials.  Keep persons not authorized in the use of these materials away
from the explosive work area at all times.  Those authorized to prepare
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explosives shall use every reasonable precaution including, but not limited to,
visual and audible waming signals, flags, or barricades to ensure safety.

4.         Report uusafe equipment, hazardous conditions, and unsafe acts.

5.         Use the safety equipment specified for the job.

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 Personnel Only."  Become familiar

with site specific emergency response plans.

8.         Do not take shortcuts.  Use ladders, ramps, stairways, and designated paths.

9.         Do not engage in horseplay or roughhousing at any time.  To do so may lead to
injury and/or b.e cause for discharge.

10.N permitted to use intoxicants or to be under the influence
of any intoxicant or drug while on the job.  This includes any time when operat-
ing a company vehicle.  Failure to obey this policy may result in immediate
termination of employment with KGS.

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 discharge.
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V.        EMERGENCY INFORMATION

jAnhoulance:

Hospital Emergency Room:

Poison Control Center:

Police:

Fire Department:

Atryort:

Explosives Unit:

State Environmental Agency:

Client:

Emergency Contacts

Safety Ccordinator:

Project Manager:

Phone

Phone

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

HOspital:
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Procedures

Accidents /Iniurv:  If any serious injury does occur, the appropriate authorities shall be
notified imm6di-ately.  All accidents will also be reported.

Several members of the KGS crew have certification in CPR/First Aid through
12/ 18/96.  This certification was received through participation in the Medic First Aid
program presented by Zee Medical Service of Kansas City, Missouri.  The standard for
the Medic First Aid program comes from the Tournal of the American Medical Asso-
ciation and Guidelines for Cardiopulmonary Resuscitation (CPR).  Medic First Aid is
approved by the U.S. Department of Labor, Mine Safety, and Health Administration
and meets or exceeds OSHA requirements.

The following persons are also certified as indicated (please circle area[s] of
certification):

Certified in:       First Aid       CPR

Certified in:       First Aid       CPR

Certified in:       First Aid       CPR

Certified in:       First Aid       CPR

Certified in:       First Aid       CPR

Fire /EXDlosion:  Upon notification of a fire or accidental explosion on site, the fire
departrient shall be notified and all personnel shall leave the area.  Since Class "C"
shotgun ammunition may be used as part of the program, local fire, police, and other
governing authorities will be contacted and consulted prior to the use of any such
devices.

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

The purpose of the geophysical investigation is to  image and delineate structural
features influencing off-site migration of contaminates from the K-25 area of the Oak
Ridge Reservation, Oak Ridge, Tennessee.

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.  This device
consists of a small skidrsteer loader with an attached auger/screw.  The operation
consists of (1) screwing the auger, which houses the shotgun device, approximately 3 ft
into the ground, (2) loading and firing the gun, and (3) unscrewing the auger from the
ground.  The auger gun uses a blafl]s 8-gauge shotgun shell fired under the ground
surface in a downward direction.  The device is built to minimize any danger to the
person handling the device, and avoid any residue materials left in the ground.  The
shotgun shells will be secured in a speciaLlly designed steel, lockable, explosives box in a
vehicle at all times.  The operation/safety rules and regulations for the auger gun are
presented as an appendix to this plan.

Field operations will consist of geophysical investigations to determine the
eifectiveness of shallow seismic survey methods at this site to delineate the complex
structures evident in the pit wall.  The introduction of acoustic energy into the ground
in a controlled fashion involves equipment or material with the potential to do harm if
not properly handied and operated.  Good common sense, training, and experience are
the rule for seismic field operations.  These can usually be easily accomphihed if manu-
facturers' operating and use instructions are followed.

The field investigations will involve project personnel performing geophysical
surveys of the study area utilizing other non-intmsive seismic sources.  These sources
indude a vehicle mounted vibrator, accelerated weight drop, and air gun.  The principal
hazards associated with this type testing would consist of handling or moving the
equipment.

SAFETY RISK ANALYSIS

The sections below describe the tasks associated with the field activities to be
conducted by Kansas Geological Survey during the seismic reflection and gravity stud-
ies in and around the Department of Energy (DOE) K-25 Site in Oak RIdge, Tennessee.
Potential safety and health hazards associated with each task are identified, and hazard
control measures are provided.  The requirements included in the Environlnental,
Safety and Health Evaluation for the project, which immediately follows p. 26, shall also
be followed.  During this project, no entries will be made into radiological areas and no
contact with chemical contaminants are anticipated.
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A.        Work Item:  Use of class "C" Shotgun Ammunition

SDecific Hazards-The specific hazards involve injuries to persons or property damage
aiising from normal or accidental detonation or improper handling of the shotgun
a-unition-

Control Measures-All project personnel working with or around the shotgun ammuni-
tion, seismic guns, and associated equipment will exercise all appropriate and reasonable
precautions to prevent or limit accidents arising from use of explosives.  All explosive
devices will be Class "C," consisting of fully containerized smokeless black powder in the
form of shotgun ammunition.  Site work will conform 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 Society will be responsible for the safe use of
the shotgun ammunition to be used.  He will review the blasting communications and
safety procedures 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:  All shotgun ammunition will be stored in a locked metal container.  The
storage container will have proper DOT labels for Class "C" shotgun ammunition.

•    Transportation:  The ammunition vehicle will carry proper DOT labels and will be
operated by RIck Miller 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:  Cinly RIck Miller, KGS, will be allowed to access, handie, 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 communication:  RIck Miller shall establish a series of waming signals to be
used prior to and following each shot.  One short horn blast, whistle blow, or other
audio signal will indicate the begirLning of a blast (or prior site specified require-
ments).  He will review the precise waming procedures with all project partici-
pants at the initial site safety meeting, and will monitor compliance with these
procedures.

•    Safe Distances:  All project personnel not authorized to handle the shotgun
ammunition and guns must stay a distance of 25 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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Transportation.  Transportation of the auger gun and ammunition is on a standard one-
ton flat-bed four-wheel drive truck and gooseneck trailer.  The ammunition is carried in
.50-caliber military-style ammo boxes.  The ammo boxes are locked in 10-gauge steel
boxes that are permanently bolted to the truck bed.  The ammunition is classified as
"Class C Explosive" by the U.S. Department of Transportation.  No more than 2,000

rounds of ammunition will be transported to this project, packed in quantities of 160 per
arrmo can.

8.         Work Item:  Bolt LSS-6 Land Air Gun

The Bolt Land Air Gun (BLAG) consists of a three-cylinder diesel engine, a four-
stage air compressor, and an enclosed, water-filled chamber that serves as housing the
"gun."  The apparatus is transported by an F-350 four-wheel-drive truck.  The three-
cylinder diesel engine powers the air compressor and a hydraulic system designed for
raising and lowering the gun chamber.  As the gun chamber is hydraulically lowered,
the weight of the truck serves as a copr\ter-balance to anchor the BLAG onto the ground
surface.

The gun is detonated electrically from the cab of the truck.  No moving parts are
exposed during detonation.  Both the diesel engine and air compressor are housed in a
protective enclosure.  The sound generated by the detonation is approximately equiva-
lent to the effect of the detonation of 1/8 lb of highly explosive material buried 3 to 4 ft
beneath the ground surface.  Instructions for safe operation of the BLAG and for control
of hazards are provided below.

Control Measures
1) The instructions found in the owner's manual on safe operating practices for the four-

wheel-drive truck shall be followed.
2) The instructions found in the operator's manual on safe operating practices for the

BLAG shall be followed.
3) The operator or the BLAG should be aware of the proximity of others to the

apparatus.
4) No work personnel should come within 50 ft of the gun while the operator is

remotely activating the hydraulic lift.  While the operator is in the truck cab, only
part of the apparatus isvisible to the operator.

4) Hearing protection (down 30 dB) is required personnel within 50 ft of the tmck while
it is in operation.

C.        Work Item:  Minivib

The Minivib is a vibrating devide designed to shake the ground in a controlled
manner for a duration of four to eight seconds.  The device consists of a hydraulically-
powered plate approximately 3 ft in diameter and is mounted on the underside of the
vehicle.  The plate is lowered to the ground beneath the vehicle and uses the vehide's
weight to keep the plate in contact with the ground.  A hydraulic servo transfers energy
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of varying frequency to the plate over a preset duration of time, creating the vibration.
Hydraulic pressures in excess of 1500 psi are routine for the operation of the Minivib.
The Minivib has no moving parts that would present a potential for entrapment, and
the maximum movement of the plate relative to the vehicle is a distance less than 2 in.
Instructions for safe operation of the Minivib and for control of hazards are provided
below.

Control Measures
1) The instructions found in the operator's manual on safe operating practices for the

Minivib shall be followed.
2) Work personnel shall not be within 20 ft of the vehicle when it is turning.
3) When the Minivib is in operation, all shields shall remain in place.
4) No maintenance or service shall be performed while wit is in operation.
6) hspection of the Minivib is required prior to lowering the pad.
6) Hearing protection is required for personnel within 50 ft of the Minivib while it is in

operation.

D.        Work Item:  Accelerated weightDrop

The accelerated weight drop (AWD) generates acoustic energy by accelerating a
50 to loo lb weight through a 2 ft stroke to impact with a steel plate.  The plate has a
diameter of 18 in and is held in contact with the ground surface by the weight of a skid-
steer style loader.  The AWD takes place within an enclosed steel guide.

The apparatus consists of a hydraulic motor that turns a set of sprockets to
deliver power to a lift arm that in turn pulls the weight against the resistant force of an
industrial rubber band.  The mechanism is similar to that of a sling-shot.  All moving
parts are shielded, and the contact area is sufficiently enclosed to prevent any debris
from the impact becoming airborne.  Instructions for safe operation of the AWG and for
control of hazards are provided below

Control Measures
1) The operating instructions found in the owner's manual of the Case 1225 Uni-Loader

shall be followed, as applicable to the AWD loader.
3) All shields shall remain in place while the AWD is in operation.  Routine main-

tenance shall only be conducted when the loader engine has been turned off.
4) The operator shall exit the vehicle only after the weight drop is in full contact with

the ground surface.
5) Personnel are not permitted within 30 ft of the AWD device while it is in operation.
6) Hearing protection (30 dB down) is required for personnel within 50 ft of the AWD

while it is in operation.

E.         Work Item:  All Terrain vehicles

All-terra.in vehicles (ATVs) such as the Yamaha Terra Pro, Kawasaki Mule, and
the Polaris 4x6 may be used in field mobilization and other work activities during this
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project.  The ATVs shall not be used at speeds in excess of 15 mph, and care shall be
taken when loading the vehicles.  The potential for tip-over exists with the use of ATVs;
therefore, caution will be used when traversing grades and the manufacturer's guide-
lines shall be followed regarding acceptable grades for safe operation of each ATV.  The
four-wheel design of the ATVs reduces the potential for tiprover of the vehicles.

1) The Yamaha has a powered cable winding device mounted on the front of the vehicle
and will be used for rolling seismic cable.  Operation of the cable winding device is
powered by a power take-off (FTO) feature.  A safety override mechanism for the PTI"kills" the engine if the vehicle oerator is not in the driver's seat and/or if the Yamaha is
not traveling in the lowest speed range.

2) The M±±±e will be used to carry the seismograph and 12-volt AC/DC batteries.  The
mule shall not travel at speeds greater than 5 mph and is only used for transportation
during approximately 10/o of field activities.

3) The PQ±aris will be the most frequently used ATV during field activities.  It is used to
transport gcophones and cables in a 3x3 steel box mounted behind the seat.  This ATV
has 6 wheels with four-wheel-drive capability.  Because of this design, the Polaris is
very stable and can support a capacity of > 700 lbs.  The Polaris win not be operated at
speeds greater than 15 mph.

Instructions for safe operation of the ATVs and for control of hazards are provided
below.

1) The instructions found in each ATV's operator's manual on the safe operating prac
tices for each ATV shall be followed.

2) Each ATV is equipped with blinking yellow hazard lights that shall be used during
field activities to increase the visibility of the vehicles.

3) Work personnel shall wear orange safety vests while operating the ATVs.

F.         Work Item:  Vehicle Traffic

Because of the nature of the collection of data for seismic reflection profiling,
project work activities will be conducted in dose proximity to roads.  Vehicular traffic is
an obvious hazard to work personnel and to property.  Instructions for safe operating
practices when working around vehicular traffic and for control of haLzards are
provided below.

Control Measures
1) All work personnel shall be aware of their proximity to roadways and shall limit the

duration of activities that must be conducted near roadweays, to the extent that is
possible.

2) Traffic cones shall be used to mark a buffer area between traffic and the area where
work is conducted.
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3) "Men Working" signs and/or flagmen shall be used to alert traffic of the presence of
work persormel.

4) Work personnel shall wear orange safety vests to increase their visibility to vehicle
operators.

VII.    TRAINING

Personnel conducting work associated with this project shall have completed the
following training prior to participating in field activities:

General Employee Training,
K-25 Site Access Training,
Defensive Driving on Non-paved Roads, and
Heat Stress Training.

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

VIII.   PERSONAL PROTECTIVE EOUIPMENT

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

Based on the available information assessing the current condition of the sites,
minimal skin protection is required for general access.  Work personnel shall wear
modified EPA Level D personal protective equipment.  For the purpose of this project,
modified Level D shall consist of:

Short- or long-sleeved shirts and full-length pants
Steel-toed safety bcots,
Orange vests,
Hearing protection (as required),
Eye protection (as required), and
A hard hat (as required.
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No respiratory protection equipment is required.  At the present time based on
all available information, the atmosphere contains no known hazards.  There is no
expected potential for inhalation or contact with hazardous levels of any chemical.

In the event that other hazards are identified, additional PPE items may be
required by K-25 Site safety and health disciplines (i.e., Industrial Hygiene, Industrial
Safety or Health Physics).

IX.       CONTINGENCY PLAN

In the event of an emergency, work personnel shall immediately contact the K-25
Site Plant Shift Superintendent (PSS) by dialing 4-3282 or 911 from any plant telephone.
Two-way radios will be used as a means of site communication for crew members.  A
radio that is compatible with the K-25 Site radio system shall also be available onsite
during work activities, and the PSS office may also be contacted using the plant system
radio.  The PSS will provide instructions and summon additional assistance to the
emergency scene, if required.  Medical emergenciers will be transported by ambulance
to the nearest hospital, which is the Oak Ridge Methodist Medical Center.  h the event
of fire, fire suppression will be provided by the K-25 Site Fire Department.

Any emergency situation or any deviation from plarmed work activities as
described in this plan should be reported to the K-25 Groundwater Project Manager, the
K-25 Groundwater Program Manager, and the K-25 ER Health and Safety Manager.
Telephone numbers and the names of other K-25 Site personnel to contact for non-
emergency assistance are provided on page 9.  Because of the remote location of some
seismic monitoring activities and to assist with emergency response planning, the PSS
shall be notified daily of the location where the planned field activities for the day will
be conducted.

X.        SPECIAL HAZARD PROCEDURES

Heat stress is recognized as a potential hazard for this project because of the
season during which these field activities will be conducted and because of the outdoor
nature of the work.  Work personnel shall receive training on heat stress prior to
beginning field activities and meet all other specified requirements for recognition,
treatment, and control of heat stress.  Potable water and drinking cups shall be available
to work personnel for the duration of field activities, and the length of work days shall
be linnited to a maximum of 12 hours.  Provisions for sanitation shall also be available.
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XI.       SAFETY ANALYSIS

The attached analysis lists postulated hazards, consequences of those hazards,
and the means of prevention or mitigation of each hazard associated with this survey
activity.

XII.     ENVIRONMENTAL IMPACT ANALYSIS

The environmental impact of this activity has been evaluated at more than 6 U.S.
Government facilities a/-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).

XIII.    HANDLING AND DISPOSAL OF UNEXPLODED ROUNDS

The handling of live ammunition will be in complete compliance with sections VI.A.
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 win
be left in place undisturbed for a minimum of 5 minutes.  After this initial 5 minutes, the
shell will be extracted to insure minimal contact with operators.  The unexploded round
will be placed in the metal container used for the storage of spent rounds.  If the round
is an 8-gauge it will remain in the sleeve for a minimum of 20 minutes after placement
in the metal can prior to being placed in a metal can and locked in the steel containers
attached to the truck.  If it is a 50-cal. round it will remain in the can for 20 minutes
before it will be removed and re-stored in a metal can in the metal transport boxes
attached to the truck.  The unexploded rounds will then be transported back to the KGS
LLawrence, Kansas, facility where they will be properly disposed of.

XIV.    REFERENCES

Applicable portions of the following documents form the basis for this safety pl,an.

From the Uhited States Department of Energy:
DOE Order 5480.16, Fi.rcorms S¢;fefty.
DOE Report DOE/EV/06194-3, DOE £xpfosi.zres Sa¢fy A4¢7towz.
ID Appendix 0550, Sto7td¢rd Qpcrafi.oouJ S¢;¢f!/ Rcq#i.rcme7ifs, Part IH, Subpart I, "Explosives"

From the United States Department of Defense:
DOD 6055.9-SrTD, Ammunition and High Explosive Safety Standards
A;BL&85-63, Srfety Policies and Procedures for Firing Ammunition for Training, Target

Practice, and Combat
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PROJECT ES&H EVALUAHON INSTRUCTIONS

The Facility Safety Procedure FS+l,  "Safety Review of Experiments" , requires that all projects
conducted at ORNL have adequate provisions for the safety and health of workers and the public
and for  the protection of the envirorment.   The Principal hvestigator (PI) is  responsible for
initiating  and updating  this  evaluation that  fulfills  the  requirements  of FS  6.1.    This  fom  is
required for all ESD projects to document that environment, safety, and health (ES&H) training
and other issues have been considered.   This evaluation is the first part of your ES&H plan and
should be completed before signiflcant project work begins.   If no significant ES&H concerns
associated with this project are idendfied and this is agreed upon by the PI and ES&H Group
Lender.  then this ES&H Evaluation will serve as the project's ESD ES&H Plan.

If there  are significant ES&H concerns associated  with this  project,  then further review and
documentation may be required.   Based on the information provided in the evaluation and agreed
upon  by  the  PI  and  ES&H  Groxp  Leader.  the  ES&H  group  will  provide  specific  guidance
outlined  in a better (e.g..  mini waste plan.  site-specific chemical  hygiene plan,  training plan,
personnel protection equipment [equiremerty on what information is required to complete the
ES&EI plan.   The evidence of ixplenentation of the ES&H plan must be readily available to the
project staff. ES&II group, and auditors.   Although not required that the plan be compiled into
a single document, it is the ES&II group recommendation that it be in a single document.

bDstruedons:

Following are step-ty-stay instructions for colxpleting the evaluation.   Complete all parts that are
relevant to the project.

1,          Date this fom is submitted to the ES&H group.

2.          PI's mme and phone mrmber.   Other staff that should be contacted by the ES&H Group
regarding project ES&H issues.

3.          Name of the research project.

4.          AIL locations where work will be performed (e.g.,  bldg.,  rcom„  field site).

5.          Starting date for the research and estimate how long the work will last (the number of
weeks,   months, years, eta.).

6.          Give  a brief description  of the project's  work,  or  attach a `irritten description.    Give
sufflcient  detail  for  an ES&II evaluation of the research.    The  ES&H  aspects  of the
pfojeet's work are inportant in this description. rather then a discussion of the theoretical
or scientific aspects of the project.
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7.          List all chemicals to be used in the research.   Give details about the quantities to be used,
the concentrations,  and the chemical  form of the materials.   Distinguish b¢twcen stcek
and diluted/working concentrations that will be used.

8.          List the known safety equipment ncedcd for this work (e.g., safety glasses, gloves, dust
masks,  flrme hoods,  face shields, safety shoes).

9.          List all radioactive isotopes to be used in the research,   List the isotopes used, specific
activities of radioisotopes , and the operation concerning how the isotope will bc used.

10.         Give a brief description of the soil being used in your project's work. or attach a written
description.   Give sufficient detail for an ES&H  evaluation of the research.   The location
and how the soil is being used  in the project's work are importam in this description.

11.         If  your  project  involves  the  use  of  polychlorirmted  biphenyl   (PCB).   give  a  brief
description of how the PCBs are being used and what concentration of the will be project
will be using.   Give sufficient detail for an ES&H  evalua(ion of the research.

12.        If your project requires NEPA docunemation. gives a brief description of what NEPA
dcoumentation your projects requires (CX, EA, FONS(, etc.).

13.         Cineck all topics that will be a part of this project's tasks.   The pl is respoustble for the
ES&H  evaluation.  development,  and implemcntation of controls to ensure that ES&H
requirements are met.   The ES&H group will  review the information provided in the
ES&EI evaluation and determine what ES&H  requirements must be met to conduct the
project.   If needed, the ES&H group will also provide spcci.fie guidance regarding what
is required to have a complete  ES&H plan.

14.         The phncipal Investigator and the ES&H Group Leader wi)I agree and mark one of the
two choices given based on this evaluation.   The Principal lnvestiga(or will sign and date
the  Form  in the  approval  space.    The  ES&H  Group  Leader  will  also  sign  indicating
agreement.

15.         Copies  of the  completed  project  ES&H  Evaluation  Form  will be distributed  to  those
persons/offices listed.

ES&H Group,  Bldg.  1505. Msrfe035
Project Record Copy
ESD Section Head
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Er`rvlRONMENTAL,  SAFETY AND IHALTII EVALUATloN

Projcot ldentificatio be entered by ES&H Group)

1.  Date ES&H Evaluation Submitted: ADrlt 18.1995

2.  Principal Investigator:  W.I. I)ol]                                                     Phone:  6-9930

Other Staff Mefnbers:  R±D. Katihaann roREIS Poet-malterjt
NOTE:   Most Of the fro]d work will be Conducted  by the !ubcontractot-, Kansas  Geological Stirvey.
Kauthann or Don will be pro.¢nt to .I.pervi)e the .ubcontractor and a39i3t `where needed.

3.  Tide of Research:  Sei.mle Refl®ctloti Pndt!nf at K-25

4.  Irocation ofwck:    K-2S site and ncarfu road$

5.  Estimated start Date:  M&v ls.199§              E3timated duredon: 6 tnotl.It.

6.  Is this epoperor computer onlyprQject?  Yes_  NbLX

If 'Nb., prorride a `witten deschption, or attach a copy of a prepared whttcn description Of the prQjcct:

''Vvork P]an for Sci.mic Rchection and GTavltv Sttidha ln and are

nn-"
S¢c  the Droicct docu

tlie K-25 Slte. Oak Rld

A  video .honrlm! the 3e!8mle source. for the I]rolect ln operation ls avallal)le for vlevrlng.

7,  List chemicals (c.g.. acids, bases, toxic, tcmtogcnic, carcinogenic, allergin. etc.) ro be used.

ChemicaRECID #

Vehl€ha I)3e I aeo]in
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8.   List the safety equipment needed to pcrfom this research.

Srfetv vest. when ot]eratinE on I]iQhwav.

Steel teed boots and safenr t!oqt!les when otieratinq seigmic sources or v`rithin 30 ft.

of.purees.           ____                                                                                 _                                             _      _

IIeari"z Drotcction when oDeratin! Seismic       rcel or within  50 ft of soune3.

9. List the isotopes to be used and fill in the requested information.

!sQ±gp§                            SDecific Activity (ci/gl       ODeration No.*

Norm       .

*Opcration:   1.  Storage; 2.   Very sinple w'et operation; 3.  Normal chemical operation: 4.  Complex wet
operations with risk Of spins  and simple dry operation;  5`   Dry and dusty operation  and those where
isotopes ac evolved as gases.

10.    Does your project involve the movement of soil?  YesL No|L

If "Yes., please provide informaition conccming where the soil came from and how the soil will be used.

11.    Does your project involve the use ofpolychlorimted biphenyl OCB)? Yes _; No 2L

If "Yes", please provide infomarion concerning how the PCB is being ued.
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12.    Dces your projcot require REPA Documentation? Yes xL_; No _

If -Yes", please provide information concerning the NEPA Review.

confirming the aDDlicabllitv of the exclusion i.der a K-

currentiv beinE obtained bv K-2S Environmental Reltorati

13.   The following ES&H issues have bcca identified for ESD work:  Olease check all that apply: chaded area
to be fined in by ES&H Groap)

Esff EI    TOPICS

Cacfrogens
Conedve Materials

Chemnd Hacard9

Cryogcoics (Glove Selection)
FlamchleLiquldsorMatchals
REEardous Chalcals
Hdeicides, Pesticides, Fungicides
hixpatible Cheriedshfty
OxidiringAgent

=     ReprodndveHaznd
Storage Of ELzndouis Chenieal in Lab

X     Baechcs
Tote Mtcrials

IIhv9fcal Hazardi

Boafu8
Cornpressed Gas Cylinders  (AR GUN SOURCE)
axrfu Spaces
Edrrvated Wck
Erganonde
Eirlorives
vehiele stryFiir-F~ Stress
ltotveric Opcntion (SWP needed)
Lfty nd RIgbe p5O hi)
Noise
pressurized Equrty
RotathgMachinquror.Tools

PROCEDURE

IIT- I 3
IS-2.3, 3. I
IS-2.3
IS-3.3, 8.16
IS-3.I, 8.5, 8.6
np-24.EPM-10.I
IS-3. I Appendix A
EPM-l.4
rm-24
IPHro8
rm-29, EPM-8.2
IS-8.9
rm:1 , 3. 24, 29

ES-ADM-93-Olo
IS-3.2, ls-3.4
IID-14, IIip-24
IS-7.3. IS-7.4
rm07

TRAnqu8

IS-8.4
IS-8.12
IS-8.14, ES-ADM-92-008
rm- 1 8
IS.8.8
IS-7.1, IS-7.2                           Y
rm4, IIn-24             v
IS-6.2, 6.3, 6.4
IS-6.5, 6.6
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EwhricalHazardl

Use of Electhcal Equipment
High Voltage
Power Tools
Other
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PROCEDLRE

IS  5.I

TRAIENG

ISS.I.IS8.I                              Y
IS 6.6

A.be!tos & Manmade Fiber Hazards

Asbestos Control and Abate(neat
Asbestos Exposure
Manmade Mineral Ftbers
Contaminated Asbestos Waste
Other

eiolof lcal Hunrdg

Biohaznd
Bkxxmcrme Pathogeus
Contaminated Biological Waste
Regulated Medieal Waste

Radirfu Hanrds

Nin-ioniring
Rulouctivesources
Isotope Storage
X-ray
Contact Handled SLLW
Remote-hand led SLLW
RH SLLW C.1 rerfu)
Solid Radioactive Waste
Very Low Achvity Waste
Other

Environmental Protection

-Waste
industhal Waste
Liquid Waste
Pus-Dipral
Transportation of Hazardous Waste

EPM- I 1 . I
HP-12.HP-24
in-22, rm-24
WRA.unc-203

rm-23 , np-24
rm-28
vnvRA.unc-203
EPM4.I

rm-I 9, rm-24
RP-2. 14
ES-ADM-9 i roo4
RP-2.8
wrm-wvec-2o3
vnRA-unc-2o3
vnRA-whoc.2o5
EPM-1.3
vmun-unc-203

EPM- I . I
EPM6. I
EPM- I.2
EPM-3.1
EPM-1.5
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14.     A review of this project for ES&II issues indicates that:  (Sigzied after agreement betveen PI and ES&H
Group)

ES&H PI
E!§]        [X]     There are no significant ES&H conccfns associated with this project thatrequire further

prxparationOfaESDES&HPlan.

L¥i[B        I  ]      There  are significant ES&H concerns associated with  this project and further review is
required.

APPROVAL
Principal hveedgrtor:

ES&H Groxp Ledr

Rid Pr\otection Review: (ifappliable)

15.     Copies Of the complcted Project ES&H Evaluntion Form will  be distributed to those persons/Offices
lirfu

ES&lI CROUP. Bldg.  1505, MScO35
Project Red Copy
ESD Secin End
K-25 Envizionmental Restoration (filf their review)



SAFETY   ANALYSIS

Page   I

Potential   Hazard

Lost/Stolen  Ammunition

Durinq   Loadinq/unloadinq:

Dropped  cartridge

Introduction  of  foreign
material   into  breech  or
barrel

Durinq   Firinq:

Muzzle  Air  Blast

Ricochet

Flashburns

Consequences

Personal   injury  or  property
damage   from  unauthorized   use.

Personal   injury  from
accidental   discharge.

Damage   to  barrel,   breech,   or
bolt  and  resulting  personal
injury.

Personal   injury   from   flying
rocks,   soil,   debris.

.

Personal   injury  from
ricocheting  projectile  or
fragments.

Burns   from  muzzle   flashes

Mitiqation/Prevention   Mechanism

lmplementation   of   system   to   issue  daily
ammunition   allotment   and   control
inventory,   in  addition  to  physical   control
of  ammunition   at   all   times.

Assure   training   of  personnel   in  proper
handling   of   live   ammunition.

Assure   training   of  personnel    in   proper
handling   of   ammunition   and   in-process
inspection   of  ammunition   and   seismic  gun.

Close   fit  of  barrel   in  boreholes
suppresses  muzzle   air  blast   and   its
effects .

Design   and   use   of  seismic  gun   prevents   the
escape  of  projectile  or  fragments   from  the
borehole  with  sufficient  energy  to  cause
personal

Discharge   into  earth   or  containment  device
suppresses  muzzle   flash.



SAFETY   ANALYSIS

Page   2

Potential   Hazard

Misfire

Accidental   discharge  of
seismic  gun

Plugged  barrel   -dirt

Plugged  barrel   -water

Barrel   disengagement   from
pl ate

Breech  disengagement   from
barrel

Ourinq   Transl)ort

Accidental   discharge

Consequences

Personal   injury   from
subsequent   accidental
discharge   of  misfired   round.

Injury  to  unintended  target.

Damage   to   barrel   and
resultant  personal   injury.

Damage   to   barrel   and
resultant  personal   injury.

Personal   injury  to  crew
member(s)   by   flying   rifle.

Personal   injury  to  crew
member(s)   by   flying   breech
and  bolt  groups.

Injury   to  unintended  target.

Mitiqation/Prevention   Mechanism

Assure   training  of  personnel   in   proper
handling   and  disposal   of  misfired
armun i t i on .

Assure   that  operating   procedures
prevent   transport  of   loaded   seismic  gun.

Assure   that  operating  procedures
include   thorough   bore   sighting   between
shots   and/or  probing  with  dowel   after
installation   in  borehole.

Assure   that  operating  procedures
require   inspection  of  borehole   for  water,
and  sealing  of  end  of  barrel   with  tape  or
balloon   if  water  is  encountered   in
borehole.

Implement   an   inspection/maintenance
procedure  for  the  barrel-to-plate
attachment .

Implement   an   inspectio.n/maintenance
procedure   for  the  breach-to-barrel
attachment.

Assure   that  operating   procedures   permit
loading   only   after   seismic   gun   is
installed   in   borehole.



SAFETY   ANALYSIS

Page   3

Potential   Hazard

Accidental   drop  or  collision

Consequences

Damage  to  barrel   or  firing
mechanism

•         Mitiqation/Prevention   Mechanism

Assure  that  operating/transportation
procedures   require   thorough   inspection  of
seismic  gun  after  drop  or  collision
incidents.      Seismic   gun   is   disassembled
and   stored   in   special   compartment  during
vehicular  transport.



TRAINING OUTLINE FOR USE OF SEISMIC GUNS
"GOOD GUN SENSE"

I         Handling (always assume loaded and ready to fire)

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

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

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

8.        Cle aning

1.          Daily:

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

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

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



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 detonaLtion
Drop a loaded round
Return a mis-fire to live round canisters
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llANDATORY    SAFETY    RULES     FOR    USE    OF    THE

.50-CALIBER    SEISMIC    GUN

The   .50-Gal   selsnic   gun  is   powerful   and  must   be   securely   positioned  when
fired.     Danger  exists  not  otlly  with   the   billet  projectile,   hit  also  with   the
recoil  of  a   loose  gun.     Be  sure   that  all  m6untlng   bolts   are   tight.     Never
strike   the  gun  or   bolt  with  a  metal  object.     If   the  gun  is   jamming  or  stick-
ing,   clean  lt   thoroughly  with  WD-40.     Wiping   down   cleaned   parts   will  help
avoid   the  cohesion  of   dirt   and   sand   co   the   parts.

Operational  Safety  Rules

1.     Each  day   the  Party  Chief   must  make  sure   all   personnel  are  fully   trained   iri
safety  rules.

2.     Arm   the   gun  ONI.Y  when   the   gun   is   in   POS.itlon   to   be   fired.

3.      ALWAYS   unlock   the   t)olt   when  moving   the   gun   (disar.n   ic).

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

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

6.     ALWAYS   double   check   safety   procedures.

7.      Use   common   gun   sense.

I)owhole  Mode

Be   sure   all   mounting   tx)Its   are   Ci8ht.     Do   not   .force   t}`e   gun   down   an
augered  hole.     Re-auger   the  l`ole,   if   necessary.     Be   sure   that   the   base  place
rests   on   the   ground.     Have   two   people   stand   on   the   plate  .j.nen  firing   (flex
tr`nees   to   absorb   the   shoctr`).

If   the  hole   has   water   ln   1[,   seal   the  muzzle   of   the   Lmn  w.i.[h   tape   or   a
balloon   to  keep  water   f ron  seeping   ilito   tl`e   barrel.     Avoid   th.1s   situation,   it-
possible.     Water   in   the   barrel  may   seriously   dafliage   the   gun  when   fired.
Injur}'   is   pos§1ble.

Surface  Mode

Be   siire  all  mounting   bolts   are   tight.     Carefully   protect   the   breech,
trlg8er,    and   bolt   when  moving   the   apparatus.      THE   TRIGGER  IS   EASILY   BROKEN
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OPEPATION/sAFErv puLEs AND BEGULATioNs
FOR ll|E

AUGEF3  GUN

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   handlei.s
must  always  assume  the  firing   rod   is   loaded  and  the  safety  is  off.

ODeration    and    Safetv    Peclulations

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.



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.



hproved Shallow Seismic-Reflection Source: Building a Better Buffalo

John Healey , Jae Anderson, Richard Miller, Dean Keisij)etter, Don Steeples,
and  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, aLnd safety.   The auger gun consists of three
main parts:   power source,  auger/screw,  and
modified buffalo gun.   Amplitude spectra indicate the
auger g`m 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
detonaLtion 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-nor se 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 mechanically assisted vertical mass
impacts (usually >20 kg mass) to human-assisted
vertical mass impacts (sledge hammers, malls,  and
thors).   Recem advances in high-frequency
engineering sources  have  come predominantly  under
the 'gun' classification.   Development of a downhole
shotgun capable of generating a consistently high
frequency source wavelet with only minimal increase
in expense and effort over 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 AivD 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 dowchole explosive source) can be related to
efficiency in generation of broad-band,  high-
frequency energy.   Improved energy transfer is
obtained when downhole placement of the shotgun
shell includes a water stem and restricted recoil
(Miller et al.1989).   Containment of the air-coupled
wave has been at least partially accomplished for
downhole projectile sources with a steel containment
plate (Steeples et al.. 1987).  To obtain proper
downhole  placement of existing gun sources,  a
minimal diameter pilot hole (generally 6 cm, or so)
approximately 80 cm deep must be bored.   The auger
gun described here incorporates all the pre`'ious
operations and configurations into a single pass
source.

The auger gun consists of three main
parts:   power source (skid-steer loader),  auger/screw,
and modified buffalo gun (Figure  1).   The power
source for testing described here is a 25 hp, 4-wheel
drive,  1.2 in wide, hydraulic loader.   The  auger/screw
is a modified hydraulic auger that receives its
hydraulic drive power from the 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 automatic (spring-loaded) safety.
These  components  when  assembled represent
approximately 1500 kg and are ti.ansportable in the
bed of a standard pick-up truck.

Operation of the auger gun is a three-
step process:   (1) screwing the auger flight into the
ground, (2) loading and firing the gun, and (3)
unscrewing the auger flight from the ground.   Once
the 4-wheel-drive loader is in place. the containment
plate is lowered to t,he 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 flight is screwed
into the ground at a fixed rate and no material is
removed from the hole.   Screwing the aLuger flight
:nco the ground accomplisbes both exceptional blast
contaiTiment and minimal  residual borehoie.   After
the auger flight is securely screwed into the ground
80+ cm, the modiried buffalo gun is loaded (by sliding
the gun over a shotgun shell), lowered down the
center of the hydraulic drive head, through the
hollow stem auger flighting, and seated into a sleeve
at the base of the auger flight.  Watei- can be poured
through the hollow stem auger prior to downhole
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placement of the buffalo gun to improve source
couple.   Once positioned, the gun can be fired by
either a hammer impact on the top of t,he firing pin or
with an electric solinoid.

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

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

RESULTS

Data acquired for this test \vere recorded
on an Input/Output DHR-2400 seismograph with no
analog low-cut filtering.   The sampling interval was
L/2 ms and record length was 500 ms.  The receivers
were three L-28E Mark Products 40-Hz geophones
wired in series and arranged in a 1 in in-line array.
The source-to-closest-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
higher with tile auger gun with very 1.ittle differeTice
in the dominant frequency on either field file.
Reflection information is not directly interpretable on
these shot gathers.  A 150 Hz digital low-cut filter
reveals a strong reflection present on both files at
approximately 80 ms (Figure 3).   The low-cut filter
does a good job of removing the ringy refraction
arrival clearly dominating the upper 120 ms of the
unfiltered files.  Some subtle indications of 50 Hz

ground roll are st,ill  present on  r]lLcred 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 percent.   Significant .
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 ori.final buffalo gun design
(Pullan and MacAulay,  1987), and at some sites will
represent an improvement.   As with all seismic
equipment and techniques,  site characteristics
dictate relative effectiveness.   One characteristic of
the auger gun that is not site-dependent and does
represent an improvement over the buffalo gun is
overall safety.  'I'he massive nature of the auger gun
should allow detonation of series charges totally as
much as 1000 grains of black powder.   Preliminary
testing indicates that at some sit,es it may be possible
to acquire over 500 shotpoints a day when station
spacings are 5  in or less.
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Fig. 2     Auger gun field file (left) compared 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 aiiger gun is not shown, but is
conceptually the same as previously
documented (Pullan  and  .\'IacAulay,  1987).
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Downhole   50-caliber   Bifle
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and  therefore  the  resolution  easily  obtaina3ie  t~.=ch  a.domhole   .50-cal



Surface   50-caliber   Bifle  -vs-D.ownhole   50-caliber  Pifle
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parameters  clearly  shows  the  increased  signal-to-noise  and  the  improved  fregue-



85   msec  Beflector  Wavelet

Amplitude  Spectrum
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FIG-:+.
-The  amplitude Erdi-;~6f  the  ref le.tion ulse  at  85  I.sac  is  almost  3  octaves



Eight   Shot   Vertical   Stack

Downhole   50-caliber   Plifle
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. MAI ErtlALJlin~JLJLIL   SAFETY DATA
OCEAN®   Network
EMEf]GENCY  PHONE  1-8000LIN-911

SECTION  I  -IDENTlflcATION

SECTION  11  -NORMAL  HANDLING  PROCEDURES

SECTION  111  -HAZARDOUS  INGREDIENTS

SECTION  IV -FIRE  AND  EXPLOSION  HAZARD  DATA
F`.ASH POINT          Not OSN^ CL^SSIFIC^TIONa,.- FL^WN^BIE|      |oWEF`      I      UPPER

EXPLOSIVE - -wE"OO              A Dr)1icable |lw'TS
EXT"oulsH"c HEbl^                              Deluge  wit-h water,  material is self-oxidizing.   Flood  with  Water

to  fitrht  fire  and  to eool  sh.11€_
SPECIAL FIRE  H^Z^f`O .  FIFtE FIGHTING  PROCEDul)ES

Evacuate area.   Fight fire from an exDlosion resistant .location.
`   -"     -.` ...-                    s.[erioNv--H.EALTH  HAz^RDDATA                -i--.„    .-.``   -.`~ ....



S£CTloN  vl -TOXICOLOGY  (Product)          (Sr,lall   Arts   Armu`iiti.`7r.

SEerloN  VII -Splll AND  IEAKACE  PROCEDURES  (Control  Procedures)

^CTION FOR N^TERl^l REl£^SE Of` Splll
Remove  all  sources  of  ignition.    Wear  goggles  and  gloves.    Use  non-sparking utensils  during
cleanup.    If  containers  are  damaged,  wear  NIOSH/MSHA  approved  dust  respirator.    Fouow
OSHA     regulations     for    respirator    use.    (See     29     CFR     1910.134).         Minimize    powder
contamination.   Clean  up  and  place  in  an  approved  DOT  container.   Isolate  and  do  not seal.
Label ''Small Arms.Ammunition".   Wash an contaminated clothing before reuse.

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

TRANSPOF`TATION  EMEf]GENCY,  CONTACT CHEMTf}EC 50CL424-93cO
WASTE OISPOS^l NETtloo

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.

sEerioN  vill -sHippiNG  DATA
a.o.T. cues                                             Class c Explosive       OEN-D

sEerioN  Ix -REACTiviTy  DATA

SECTION  X -PHYSICAL  DATA

wEiTiHG roiNT              N/A v^roR pf`EssuRE                 N /A VOLJ\TIIES                                         N /A

BolllHG  POINT                N/A SoluB!lltt lH WATER          N/A Ev^roRAiiow RATE          --.|14L_.v^roflDENSITt(^lr.1)N/A
'SPECIFICcf`^Vltt  (W,O.1)         N/A pH                                              N/A

iNFof]MATION  Fuf`NISHEt}  BY:                  C.  C.  Nconan
(203)  789-5436

1475

DATE         Novemberl6,1985

D®partm.nt ol Eliivlrorim.ntel  Hygl.n. and Toxlc::
(203)  789.

olin  cOFipof]ATioN
120   Long  f]idge  f]oad. Slamloid, Connecticut 069C--

OCEAN®   Network
EMEF]GENCY  PHONE  1.8000LIN-911
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s.ctioe v - R..ctlyrty D.t.
Stut, u- Cdriuou®^"        Fianeg,   sparks,  percussion  or  shock  and  hlgb  .

SLth
X texperatureg   (130®C)

mcorno.`Iblllty {l/.I.rf./. lo Aiod  .. Strong  mineral  acldg  and  alkali.
t+.z]rdc]- D.ioi]LT:peijhu`ijii cr BirFrtbd

Oxid®8  of  carbon,  nitrogen  and  lead  fim®s.- rty- C-k'^ut       Heat,  £|]:e,  static:,.  £rlctlon  and Perc`]gglon.
W» No' Cky

X

SectJori VI - He.lth Hazard bcta
hall.I ol EJtry:                     W`hlth7     runes                      Shh?   oats  or  abrasiong  -'ffitrl7cleg

LIfn#¥ `fg?igTFengctorla ,  enbryotoxin ,  malnutrltlorh
weakness,  mental  confusion, allor  -

tr.eat  per  general  lead  expogure}.  headache  and  nausea

CrRT#rin..          RTP7                                     uce tortygiv7                      C" '`d""'  Lead. Yes

Sjor-ds`fTtbl-OIE-"      .      Refer  to  health.hazard  above.           `                                        .     .   .

Lled±±! Cond"on.    .
GEie¥F Acqrutd bi/ ExmJ- Gastrointegtinal  tract; kicheys,.  blood  and  central  ner`rou®

8ysteD.          (CINS )

Eiif5ijicjr .nd F" Ale P7ijcar- Skin  -  £1ueh  `tith  vaterj   i£  8valloved  5ee}c  medical  attention

inediately.
S.ctlon VIl - Precatitlort. for S.I. H.ndllng .nd ue®
a.p. I) 8. Tut-h C... W.rfl I. P±±ei_.ed tr SpAd                                                                                                      +

Use  nan-sparking  equipment  to  cleanup  and  store  shells  -  avoid  ignj.tlon  sources.

He±¥_1_¥ b_e  b`]fned__ pe_I_ .appr_9p__I.i_a_t_e _ £Fqeral7   stets  apd  |pcal  reg_¥_±9±o:¥a_g_eQq[=
contact

fhc*fcn ro 8. T.h A Hlntrty .nd Storfp

f`efer  to  released  or  gpllled  data: abo`re.
Chrti=jedtrl.

Label  containers  -  "Small  Amg  Anminitlon"  ttear  gloves  and  6hrapr.el  protection.

S.ct)orl VIII - Corllrol W...tir..-A_pta-4tryffi
osm    sA/HiE/scm

v,a,a .,-,,, I,,„/ ,,,,,



aENEFtAL MOTOFls cORpoF`ATION
MATERIAL SAFETY. DATA SHEET

SECTION I

SECTION 11 - lNGflEDIENTS
(lI,t ,11 lng,ndl®ntS)

CAS  P€CisTav  NC). 'x.W hv CHtwco "t(Sl :.'ffl'dii£1*,!##'f

7664939 37 §ulfurlc   ^¢1d _   _   NA_

7732185 &1 .    Water N^-7439921
90 Leld       _    _. _u^_

S¢parat-Ot.,--._-----

D®r,mt¢ _ ,I--~------
-_   --- -1

¢a€o_  *t`d   |®veri      PolvDro'Dylene   (PIAltlc`     __

SECTION IV - FIRE AND EXPLOSION HAZAFtD DATA



---, ,-,, , , ,-1-, , , , ,,-1,,-,-I-
•.    .    .    .     .'     -.           .   -..      -.`     ..-       I         'Tdesr."j_tlonofbodytlg8u._(bum).                   '. REELsfflHfflE£'ELLAu[tLfiF=y:,J`t¥#:IO"«uNr, q  _

•IIMAAY IOU S Of tnt"   Int`.I.lion a

Oe" AHO FmsT AIDI-- Slirl Coot.a i;   Oth.l (.P.¢ifyl

IOctouu3 Do   not   .*c®ed A,move   to

tcentl INCESTtoNI      ae  Wet   ltiduc®   voulliln8. 01v.  B11*  qlx.d  vl¢h  .I.

SECTION vl-flEACTrviTy DATA

ST^,'|ltt
uNST^e_I( coh6TiioNs ro ^voio         -
__   f7A,|(

X r-iHCOWP^   .I-lltY lm.I.'`..I. `O-.'-.Td'      oxtdi21.nf   or   reductna   Hal.erl!19.

HAZ^floau   O!COHrosltlow.°°uft§:  Th.n  heated,   c|h   eml[  hlchlv  tatllc   .uh.9.

HAZAIOOuSP^IYL*£Fllz^tloN fii  -  .   .   I ¢ONDITIO~S  TO ^VOIO -----

w,LL ~OT ee¢tjh--L ri

SECTioNviii.SpEciAimoTE_cTioNINFO_RMATilN
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|MATERIAL SAFETY DATA SHEET
PBODUCT SA   825   0012

SECTIC)N I

P.3

NfPA
HAZ^no  l`ATING                        fn

:  =  i¥GTHheME                                       ,        fL.m~q,
2  -MOOEA^TE                             0
I  -8|'Ol|T                  ,.I."Y
a -iNalai.IFic^NT                                .0«..

W'l\ Tccj MANUFAct ualNG OivisioN cm 6u8sioiAAy

AO Of`ESs {NUMBER. sTaEET. city. STATE. zip Cc)nfi

1

ChEMICAI NAME aft FAMILY FOF]MULA

3         Petrol eum  Hvdrocerbon NA

'SECTION  11  -.CHEMICAL AND PHY8lcAl.PF]dpERTIE8 tctlEMfcA L..                                          I ptlYSICAl:.
hA:Afioous OEcOMpc]slTioN fmooucTs FORM.        Seml-sol  ld

6 Celrbon   in.onoxlde.   cErbon   dloxide ODOR

'N COMPATl8lLITV |K!EP ^W^Y Ff`OMl ® M' nera Oil

Strong   oxidlzlng   agen+s   such  as:      hydrogen   peroxide, ^P,E^R^NCE
6 ch.rc)mlc   E}cld.    I)ror.ir`e '0 Grease
LLst ALL Toxlc ^NO HAZAnDOus INaAEDiENTs7None

''
loft       Ambe.r

P'2 ECIFIC  CRAVITtiwATEa-11RT 0 . 92¢

`BECTIO~ III''=: FIFtE...AND±XPLO8ION I)ATA.I
®OILING  PT.13

NDA              .c,f

SPECIAL flflE FIGHTING PfiocEOuftE6 F|ASH POINT IMgTHOO u6EolAboveC.a.C.

T

Fire  flghters   should  wear  an a,     '90   .cJ24_.f MELTING pT. NA.c

eoproved   self   contalned   breathing FIAMMABL€ lIMJT6 %NDA27|oWEFt_UPPER-
', f

34
aoparaTus.              .

SoiueurrvWW^TEfl

Nee I  i e I b I a
UN l)SU^l FIRE AND EXPLOSION li+^ZAAOSDensesf7`oke €xTINGuieHiNG ^aENT5

& OflYCHEMICAI    X= CO. ^T          ?5   .c
=W^TERSPRAY    ¥ FOAM.W^TEf]FOCRSANO/f^f`"I,|OTHep I,

A  VOLATILE'a(IYWT*l
NA

2e
€V^P. RATEI,'.''

NASECTION  IV  -  11€ALTH HAZARD DATA
pEPIMissioif cONCENtfiAtioNs iAm.

',
VAPOR Pf`ESSIJf`(lmmHo.t:a.Cl NA

9 NDA
NAEFFECTS Of OVEREXPOSuRE '^m  ,  ,I

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

T oxicoiooicAi pnopfhTlfs 30 ®H'I

Ned. STTtoNO ACIDsTRONceASE

EhfEFtGENCY FtRST ^10 PROCEDURES

2 ETEs     Flush   With    large   8mc)unts   of   water   for   at    least    15   mln. ST^8LE                                                      .X

Call    a   ohysic,len    Immediately.
I

uNst`eLE

33J€J§ SKINCONTACT        wasri   thorc>ugh|y   with   soap   ar`d   water. VA:€,%;:EY              too<o'h°#..^.=2

NHALATioN                  NOA.

„1         NA                                                                 (

iFswAiiowED        Call    a    PhYSIciar.    Immediately.
1''

N4  -NC)i  ^PP|lc^6|E                                             NOA  -NOOATAAVAllABIE                                         <-LESS WAN                                      >. MoaEit`^N

Paaa  I  o' 2

CC)F]i,I.  r{C.   E  S  i    ..I    S   .



•  .       Fiuti   :1    '9i    14:ej8   cHGc/   D15T    INf.O_MGT   cjF-c_cEi`itc-ii.I

MATERIAL  SAFETY  DATA  SHEET      pRcloucT SA   825   0012

SECTTON Vll = 8PECIAl`PRECAUTIONS
pflECAUTioNs TO a€ TAKEN iN H^NOLiNG ^No sToaAGE

Keep  containers  closed.                                                                                                                            .
)

8ECTioN viii -TftANsrof]TA"ON DATA

u"f`€G`'l`t,O  a U.S. a.a.T. .ROPEfl 8HIPPINC NAME

Y a.a.t.
7

:..              A::Uol.^oTED  I
u.8. a.a.T. HAZ^flo CIASS I.a. NUMegp

4a

TfiANspoaTAtioN€MERG!NCYINfoAM^TIONCHEMTREC1.t®OOI434.9aoo
:oQ                       ffiBELISIREoulAEo
fa EiaHTciASsiFicATiaN                                ®          \®+_     i-

5Z
Petroleun  Lubricating  l`rease

a.£CIAI TRANSpoflT^TION N OTES

)J

SECTION IX -COMMENTS

KEEP   OUT   OF   a:ACH   OF   CHIL9REN!  i
£1

\^/®  beli.v®  the  6ta`em®nts.  technical  Information  end  r®comm.ndatlon®  ContELinod  h.r.in  .ro  reli®bl..  but  they
ale  given   wlthout  wE)rranty  ar  guerent¢e  of  any  klnd.  expl.e58  0r  lmplj.d,  end  We  e3aume  no  re]ponslblJi{y  for
any log..  damaoo.  or cxpenBe,  diiect or congoqu®ntlal.  arising out of th®Ir use.

P'56  2  0'   2



.        fiuci   £1    '911J:6,:,   CHuU   UJ.Jl    Ill.+|'_lilji    uri._iLi`ii-IH

MATERIAL  SAFETY  DATA  SHEET      pRooucT
sECTloN  v .--sp€cLAi pfroTECTioN tNFof]MATtoH

SA   825   0012

SECTION Vl ~.HANDtJNG.OF §PtLLE 0f` lEAKS
rF`ocEoi/F`E5 FOE Ci£AN.up

Transfer   bulk  of  material    into  another  container.     Absorb  remainlng   resldue  wlth
.Draper  absorbents   such   as   sand,   earth,   vermlculite.      Sweep   up   and   dlspose  as   Sctllcl
waste   ln  accordance  tct   local,   State  and  federal   regulations.

t

WASTE OISPC)SAl

By  methods  conslste.nt  with   local,   state  and   federal   re.qulatlons.
42

§_ECTTONvlfiur.'SPE`CIAl..PRECAUTIONS
PR6CAUTIONS TO 8€ TAKEN W H^NOIING ^NO STORAGE

.]        Keep  containers  ¢Iosed.                                                                                                                              .

8ECTioN viii -TnA^rs.ofTTATioN DATA

uNREGul^TEO  B U.S. a.a.T. .flopEA 8HIPPING NAME

"                |Y a.a.T- 47

„              A:3JOL.^oT!°D
u.a. a.a.T. IJAZAflo CIASS I.a. NUMBEB

a 49

TRANSpoflTATION Aa LABEL{SI REQulAED

EMERGENCYINFOAM^tloNCHEMTREC1.iaooI.34..goo eo I

fAEIGHT Cli`5SIFICATION

92 Petroleuii   Lubricetin§   C`rease
epECL^i TRANspORT^TioN NOTEs

4¢ )J

SECTION IX -COMMENT€

KEEP   OUT   OF   a:AC.n'   OF   CHI  LDREN!  I}=

W.  bell.ve  th.  6tetem®nts.  technic8l  lnformation  end  recomm.ndatlor`®  Contain.d  herein  .r.  reliable.  but  they
are  given  wltliout  warranty  or  9u8rant¢e  of  any  klnd.  expr®88  or  lmplj.d,  end  We  esaum®  no  lelponaiblli{v  for
any  los6.  damage.  or ®xponB®,  direct  or  congoquon{Ial.  arising  out  ot th®!r use.

C>336   2    0t   I



tluG   i.1 gi   14:as  cHGo  D15T   ]r`r`°-MGTffiEffs-[M

MATEBIAL  SAFETY  DATA  SHEET

r.3

tax   no.    :   042840
Prlnt   Oatc

Last   R.vlewed
part   Type[   and   NIImb.r                                                          Part   name
----I-,-------~--,------------------,,-I,-------,--+--,,,,,----,~--,---,,,--,,,~
Ford    ~    U.S.     BATTERY    -ALL                                                       BATTERY    ELECTROLYTE

Motorcraft   -u.S.    BATTERY   -ALL                                BATTERY    EIECTROLYTE

---------------- tl ----  CHEW( CAL  AND   PHYS I CAL   PROPERTI ES  -.I -------. 1] -----------.

Material     type                           LIQulD
Sp.clfic   Gravity                 I.250
Bonlng   point                        >135   C
F185h   point                                Not   Appllcable
pH                                                               2.0

-.--- I -----.--.-   HAZARD0lls   AND   OTHER   D ISclosE0   lNGRE0l ENTS  ------- I -----.-- I ----

P.rcent           Exposure   Llmlt=   -TVA
Range               ACGIH/OSHA(where-est.)     CAS   number            Cherit:c.I    Name

-~ ,---,, ~~    -~1 -----,------, I ---- ~  ,,,---- 11~        ,,,,---- ~ ,,,,----,, 1 ---,,,---
>30-60                1/1       mg/m3                                        7664-93-9               SIJLFURIC   ACID

Expo.ure   Limlt   Abbreviatlons--------,---,1~,---,,,--I,,-,,---,,,,
TVA-Tlma  W.Tght.d   Aver.!e     I-C.Ilinq

S-Short  T.rm   Expo.Ore       Sk-Sklri
Sol-Salubl.  Compound£             Fu-fumes

ln!ol-In.olubl.   Conpound6        0u-Oust ,.,
+.'

---.-------.----------- i---RE a ULATORY  I NF ORMAT I oN  I .----- I --------------.

Thli   product   cont]lns  .   toxic   chemicel   or  ch.mica`f   lubjcct  to  the  reporting
r¢quir.ment€   of   Sactlon  313  of   Tltle   Ill   of   th.  Supcrfund  Amendm.nts   and
R.authorlzation   Act  of   1986   .nd   40   CFR   Part  372.

DANGER    --CORROSIVE     .

.........t|-__----n---I----HAZARDS---.----.---------.---------g----=
Contact   wtth   thls   in.terial   wlll   cause  burr`s   to   the   skin,   .yes   &Ad  mucou€
in.mbran®8 .

Wh.n   tri!s   mat.rlal   com.s   into   contact  with   the  .y.a,   Seric]ug   d&mg.  may   occur.
This   prodHct    ls   h.riTifu.I   by    lnhalatlor`,   wh.n..:n   cent.act   wlth   th.   Skin

lnd   if    lt   is   &waHow.d.
This   product   ls   irrlt.ting   to   the   eyes,   respiratory   €yftou  and   ekln.
This   product   may   b¢   fatal    lf    lt   ls   cwaHowed.

FORD   MOTOR   COMPANY
DEAfiBORN   Ml   48121
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MSDS

(CONTINUED)

P.6

Tax   no.    :    042840
Prln"t„oE/ao92e/9o2

-------------------  TARGET  ORGANS   AND   ME0I CAT   CONDITIONS   -------------- I --.- I--a

Ov.rexpo3ure   to   &om.   haz&rdoua    lngredlent=    in   thls   ProdlJct   lia3   been   found
to   affect   cert8In  body   organs   and   Syatefl8   ln  cxp.rlm.ntal   anim.lt   .nd/or
humanB.   The.a   include:

Lungs
Teach
Skln,   Ey.a,   and  R.spir.tory   System

...Lm ...... _ .... n ......  ACUTE  Tax , C I Ty  , NFORMAT, ON  _.._ ........... ][m ....... I

Based   on   th.  ccliTipo€ltlon  of   th.   product   ldentlfled  by   th.  suppller.
Selected   portlon.   of   the   .cute   toxiclty   lnforil]&tion   froi7i  RTECS   are
=5   follows:
7664-93-9          SUIFURIC   ACID

lnhal.tlon.   .dult   rat,   LC50   -510  mg/m3    (2   Hour.)
Oral.    adult   rat,    LDSO   -Z140  mq/kg                                                            .

I--I ----- I-In ------ I-lI-SAP E  H^NDl I NG  AND  STORAGE ----------- I-±=±±---I ----

Oo  not  br€ath®  gas/funa./v.pop/epray.
ui.  thls  product  with  ad.qu.te  v.ntll.tion.
Do  not  g.t  thlf  mlt.rlal   ln  your  cyas,   on  your  .kini   or  on  your  clothlng.
Thl.   IS  an  oxldl2lnq  .g.nt  -avoid  brlnglnq   lt   Into  coot.ct  wlth  .a
orgallic  materi.I .

Stol.  this  product  in  .lr-tlght  contalnar&  awty  fran  &ollrc.I  of  h.at  .nd
1  ight.

----- I ---.-- I-I-F IRE,   £XPLOs loH  AND  REACTIVITY   INFORMTION  ----- ======= -------

Bringing   thlf   product   Into  corlt&ct  wlth   coflLbu.tlble  m&t&riil   mly   cause   4   f Ire.
EXTINGUISHER    INFORMTION!    Dry   chemical,    foam.    carbon   dloxlde.
ute  w.tar  to  cool   f lr.-.xpo..d  contalners  and  to  prat.ct  p.r]onnel.
W..I  a.ll-contain.d  br..thing  app.ratul.
Thl€   product  can  r.act  vlolelltly  w|th  reducing  ]gentf  and.organlc  nat.rlals.
Explof lve   HYORO¢EH   GAS  iTley  be   r.I.a..d   lf   aqu.eu.   .olutlon&   ol   thl.  mat.rlal
eeme   into   contlct  wlth   reactlv.  metal.    (IRON,   ZINC,   ALUHIWun)  .

Irrltltlng  and/or   toxic  fun.I  and  a.sea  may  b.  onlttad  upon  A..tlno  ot
thl=   product.

The  decompo8itlon  of   thf 8   prodllct  wl 11. release   toxic   ga.as.

FORD   MOTOR   COMPANY
DEARBORN   MI   4€121
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MSDS
(CONTINUED)

P.7

Tcix   no,     :    042840
Prlnt   Date   i   o4P/aoo29go3

--------------------  PROTECT I VE  MEASURES   AND  TR!ATHENTS  I ------ u -------. ii--I ---.

Use   of   an   impervious   apron   ls   recommended.
uae   g®n¢ral   v.ntl`ation   .nd   u8®   local   exhaust.   wh.ro   po9slbla,    ln   cor`flned   or
•nc`osed   Spaces.

Wear   ch.mlcel   goggl.8   and   fac.   &hleld.
The  use  ef   naoprerie  glov.e   :S   recom.nded.
IA  cise   of   contact  wlth   .y.&,   rln.e   imedlately  with  plenty  cif  water   and   eeek
medical   advice.

Immedl.tely   tak.  off   all   contanln&t.d  clothing.
If   th.  matarlal    11.w.`lowEd,   get   lITmedl&te  medicll   attention  or   advice   --
Giv.   sev.ral   gla8ses   of   w.ter  or  m{ lk.

It   qa£/fume/vapor/duet/ml5t   fran  the  materlal    is   inhaled.   ronove   th.  affected
p.I.on   lmmediat.`y   to   fresh   air.

for   &kln   contect   f luah  with   large  amounts   of  water.
Wash   thoroughly   aLfter   h.andllng.

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

lf   the  product   i€   Inge€t.d.   probabl.  muco=al   d.mace  may  contr=indlcate   the  use
of   ga&trl¢   t&vlge.     Tr.at   the  affect.d   person  approprlately.

-------------------.--  SP I LLs i  LEAKS  AND  D I §POSAL -----n ---.---.------ ==:

Euftih.t.  all   .otJrcel  of   lgnitlon  or  fl&mmablef   that  may  con.   fnto  contact        .
wlth  .  .pHl   of  thls  mat.rl.I.

Avo:d  .kin   cont]ct   and   lnhalltlon  of  vapors   durlng  di.po.II   of   Spllls.
OIfpo..  of  watt.  mat.rlal   .ccordlng  to  Loc.I,   Stet.,   .nd  Fed.r.I
Envlronm.nt.I   R.gulatlon&.

In  ca..   of   large   .piH®,   fonow  all   facHlty   Em.rg.ncy  RefponSe   Procedur6a.

------ I ----------------------- S P i C I AL  REMARKS  --.--------.---- d .-.-- I--.===.-

Thil   I.   an  .cldlc  in.t.rlal.

------  u.  s.  eEPARTAERT  OF  TRANspORTATION  iNFORMTioN  --I:±±iu---ii=

Shlppirig    flame:    BATTERY   FLUID,    ACID       uN:    27SC
Ha3ard   Clasli   Corro.Iv.  matarlal                  Ha:ard   L]bel!   Corrosive

The  chorilcal   nime(i)   appearing  below.under   `'NME"  must   .ppear   &e   part   of
Shipplng   A.me   lF   the   amount   being   Chipped   in   each   contalner   ®xc.ed!   the
quantlty   .hown  under   "RQ'`   below.     The   letter:   "RQ"  mu6[  ®l.a   app.gr   as.part
of   the   Shipplng   name,    In   th.   form!

8h(pp:ng   name,    chemlcal    Lame.    RQ.
For   U.S.      Shlpm.nti   fran   Ford   F8ciHtiet,   consillt   the  `'Ford

Hazardou.  n.terill   Trangportation  Control   Progr.m''  ^dnual ,   oth.rwis®
con8ult   49CFR172.
------ CAS--RQ (1bs)   -NME ------------..----------.------------------------------

7664-93-9          2777         SULfuRIC   ACID

FORD   MOTOR   COMPAN.Y
0EARBORN   Ml   48121
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P.8

lox   no.    :   042840 a     print  a.te  ,   oF/®o92e/9#

--------- I ------------ I --.-  PREPARAT I 0N   I NFORMAT I 0N  -.I ---- I ---------- I-..E=-I.-

Ha8lth   and   safety   Inform.tion   ha8   bean   evaluated   by!

Environmental   6   Occupational   Toxicology,      Occupational   Health   6   Saf.ty,
Ford   Motor   Company
goo   Parklan.  Towers   W.9t.    D.arborn,   Hl      48126        ..

For   .merger`cy   can:       (313)    337-3182   -or-(SIS)    323-0045    (for   24   hour   8.rvice)

This   i8   th.   last   page  of   thi.   HSOS.

FORD   MOTOR   COMPANY
OEARBOEN   Ml   48121
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"OCO   REGULAR   LEAD-FREE   GASOLINE

P.9

MA+ltJFACTURER/SUPPLIER:
A]Boco   oil   Codipeny

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

"ERGENCY  HEhiTH   INFORMATION:       (800)   447-8735
ERERGENCY   SPII.I   INFORMATION:       (800)    424-9300

C"REC,  U.S.A,
OTRER  PRC)Duct   gAPETY   INFORATION!       (312)   856-3907

IMPORTANT  COMPORERTS:      Ga=ollne   (GAS   8006-61-9)   ^CGIH  TLV   300   ppn,   STEL   500   ppn;
OSIIA  PEL   300  ppn,   STEli   500  pan.
Een2ene   (GAS   71-43-2)   ACGIH  TLV  10   ppm;   Osm  pal.1   ppm

i:::riu:g£:ie::#!n!rhi:!o:;:;:;lan.
WAENI NG  STAT"ENT :    E::a::Le::t5:::ixe::r::::: in::!ha::P::u:::fez:=!i:n: £C4rv8:::::a

and/or  a8plrdted  into  lunge.  Con  produce  skin  lrrltation  on
Prolonged  or  repeated  contact.   Use  ag  zDotor   fuel  only.   Liong-tern
exposure  to  vapors  hag  caused  cancer  ln  laboratory  anlnals.

"IS/NrpA  CODES:.(HEELTH;I) (FLAl"AEILIT¥;3) (REACTIVITT;a) ,   Chronic  h.alth  hazard

APPEARANCE  AND   ODOR:     Clear,   bright   liquid.     Charact®ristic  odor.

tiEALTH  mzARD   IrmoRMATION

EFFECT :

FlrsT  AID:

PROTECTION:

EFFECT:

rlRST   AID:

ETE

High  concentr&tion4  of  vapor/nlst  Day  caus.  ere  dl&ccxpfbrt.

;:::?g:g::  vlth  plenty  of  vat.a.    Get  medical  &ttentlon  if  irrltatloA

Non.  r.quired;  however,   use  of  ey.  protection  ls  good. induatriel  practice.

SXIN

Prolonged  or  r®peat®d  contact  can  defat  th.  €kin  and  1.ad  to  lrrltation
and/or  dernatltls.

¥::[u::£:a:£o:: i n&:it€h:::Egg:§. :i:::. an:e::;.b::::ri::::?  C:::hi:gifaL
attentior`  if   irrltatlon  develops.

PROTECTIC)N:  .  ^vold  prolong.d  or  r.peatcd  .kin  contact.     Wear  protective  clothing  and
gloves   lf  prolonged  or  r.peated  contact  ig  likely.

EFFECT i

FIRST   AID:

PROTECT I 0N :

INHALATION

Vapour  harmful.     High  vapor  concentrations  can  cause  headaches,   dlzzlne8s,
drovgineg8  and  nausea.     See  Toxicology  Section.

If  adverse  effects  occur,   remove  to  uncontonlnated  area.     Give  art!f lcial
respiration  1£  not  breathing.     Get  medical  ettentlon.

Use  With  adequate  ventilation.     Avoid  br.athing  vapor   and/or  mist.     1£
ventil,ation   ig   inadequate,   use  NIC)SH/usm  c.rtif led  respirator  Which  will
protect   against  cirganlc  vapor/mist.
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HEALTH   HAZARD    INFORMATION   -   CONTINIED

EFFECT:

FIRST   AID:

P.18

INGESTION

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

If   swallowed,   do  NOT   induce  vomi`ting.     Get   lmm.diate  medical   attention.

FIRE   AND   EXPLOSIC)N   INFORMATION

FL^smolNI:              -45oF

FLA~I.&  LIMITS:      UPPER:      7.6%     LOWER:      I.3&

AUTO[GNITION   TEMPERATURE :                      495®F

EXTINGUISHING  MEDIA!     Agents   approv.a   for  Class  i  hazards   (..g.,   dry  chemical,   carbon
dioxide,   halogenated  agents,   foam,   gt.ou)   of  voter  fog.

UNUSUAL   FIRE  IND  EXPLOSION  tIAZARDS:      E*tr.in.1y   flammable  vaper/air  nixtufe8   form.
.E*tlngulghment  of   i ire  before  source  of  vapor   ls  shut  off  c6.n  create  an
explo81ve  mixture   ln  air.

JRECAUT]ONS:     Keep  avey  from   lgnltlon  Sources   (e.g.,   A.ot,   sparks   and  open   flaneB).
K.®p  contain.r  closed.     use  With  &dequat®  v.ntilatLon.

REACTIVITY   INFOR}<ATION

DANGEROUS  REACTIONS!     Avoid  chlorine,   fluorlne  and  oth.r  strong  oxldizors.

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

STABILITY:      Burning   can  be   Started  eaglly.

C"ICAL  AND  PHYSICAL   PROPERTIES

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

got.tJBILITY   IN  WATER:      Negligible,   b.low  a.It.

SPECIFIC   GRAVITY   (WATER   a   I):                      0.7S

VAPOR   PRESSURE!      7-151b   RVP    (AS"  D-323)

VAPOR   DENSITY   (AIR   I   i)i                   3   TO               4
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STORAGE   AND   ENVIRO"ENTAL   PROTECTION

STORAGE   REQUIREMENTS:      Store   in   flammable   llqulds   stordg®   area.      Ko®p   container   claged.
Store  avdy  from  h.dt,   ignltlon  sources,   and  open   fl8ne   in
accordance  ttlth  applicabl.  federal,   atdte,   or  local  regulations.

SPILLS  AND  LEAJ{S:      R®mov®   or   shut   of i   all   Sourceg   of   ignition.      Use   voter   Spray  to

€i:8:5::tv:::::iaL[?::;::Cs:£::1::;i::i, ;:i:::B#:;;.  C£::;1:u:no:n
Severs  and  vatervay8.

WASTE  DISPOSAL:     Residues   and  8plll®d  material  are  ha2ardou8  waste  due  to   ignltablllty.
Dilpoe&l  nest  be  ln  accordance  vith  eppllcable  federal,   state,  or

:::::gr!!
ulations.     Enclosed-controlled  lnclneration  1g  recormended
rected  oth.rvi€.  by  applicable  ordinances

SPECIAL  PRECAUTIONS:     Keep  out   of   sewers   and  vat.rvays.      Avoid  strong   oxidizers.
Report   aplllg   to   appropriate   authoriti.s.     USE  AS  MOTOR  FUEL
ONLY .

TOX{COLOGICAL   INFOENATION

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

SXIN!     Primary  dern811rrltatlon  Score  i.I/8.a   (rabblta)
than  5ml/kg   (rabblt8).     Practically  nontolic  for

IN}lALATION!      Acut.   LC50   20.7mg/i   (rats).

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

INGESTION:     Acute  oral  LD5018.8nl/kg   (rats).     Practically  nontoxic   for  acute
expoBureg  by  this   route.

Excessive  .xpoeure  to  vapors  may  produce  headaches,   dlzzin.gs,   nausea,   drovsl-
ness,   irritation  of  eyes,   nose  and  throat  and  c.ntral  nervotis  system
depregBlon.

!i#:;!i;!!!;:i,#!::;fi:!!:!!:;;:i!i:;:i::;!i!!:!i!;:i:i::i;;:i!i;:ii::::;
!#:i!:::i:i::i:!#::::!!;i::=#;:;;::::::;a::i:i::;:h!::a:::I:i?:y'he
quest lonabl® .

Innalatlon  of  whole  unloaded  gasoline  vapors  did  act  produce  birth  defects   in
lSborator}'  aniiaals.

Gasoline   ls  a  Complex  nlxture  of  hydrocarben8  and  coritain€  benzene   (up  to  4

E::#:h:i4  ::i::3:ea::A:::a?:;uk::i:?;:ne:#:::ea:: :iE:rL:::::S:fbi:::e::I:::g
(anemia).      a.nzenc   ie   considered  a  human  carcinogen  by   IARC,   NTP  and  OsfiA.

:::;.i:::::eh::d:=i:n:Afnfa::::::: C:h:a::;eir5i::::a:ni°L::; #:#:::::e-
wer®  8®en   ln  chronic  studies  on  xylene   ln  guln®a  pigs  but   not   ln  rats.

Aspiration  of  this  product   into  the   lungs  can  cause  Chenlcdl  pneumonia  and  can
be   i atal.     Asplraticln   into   the   lungs   can  occur  while   vc]miting   after   ingestion
of  this  product.
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SUPPI.EMENTAL   INFORMATION   -   CORTINIED

P.13

n-H®ptane    (GAS   142-82-5)   ACGIH   TLV   400   ppm,    STEL   500   ppm;
Osm   PEL   400   ppn,   STEL   500   ppm.

n-Hexane   (GAS   ilo-54-3)   ACGIH  TLV   50   ppm;   O§m  Pal   50   ppn.

P®ntan®    (GAS   109-66-0)   ACGIH  TLV   GOO   ppr,    STEL   750   ppm;
OSHA   PEL   GOO   par,   gTEL   750   ppa.

Toluene   (CAS   108-88-3)   ACGIH  "V  loo  ppn,   STEL  150  ppn;
OSIIA  Pal.   loo   ppm,   STEL   150   ppm.

Trim.thyl  b®n2ene   (CAS  25§51-13-7)   ACGIH  TLV  25  ppr;   Osm  PEI.   25  ppm.

Xylene   (GAS   1330-20-7)   ACGIH  TLV   100   ppn,   STEl.150   ppm;
OS}1A  Pal   loo   ppm,   STEL   150   ppm.

ISSUE   INFORATION

BY!

7€G€-
R.   G.   Farm.r,   Director,
Product  Sat.ty  &  Toxicology

I.Ssum!     June  09,   1989
SUPERsdES:     March  18,   1988

This  natez.ial  ®afety  data  I)beet  and  the   lnfornatioA  it  ¢ontalns.  is  offered  to  you   ln
good  faith  as  accurate.     We  have  revleved  Any  lnfomation  contained  irl  thl8  date  Sheet
vhlch  v®  rec.iv.d  frou  Source4  outSide  Our  conpdny.     W.  believe  that   iAformatlon  to  be

;i;i::i:;;: ::,:i:#:::!i:i:-i:i::;i:i:t:5:;g:i:i:#:i!!g##;:£|u::f!i;e|r and

:!e::::i:::i:a:::#!:i:::::g!:i:i:#:;i:::i;¥;E#i!::i:;ei!i!::,::i:i:p::i;::s
or  ixpli.a.
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U.S.  OEPAf]TMENT OF LAB0Pl
Occupatlonal €.l®ly  and-Ho|Ith Admlnl8lrallon ..

•MA`T-ERIAL..S.AFE-TY...DATA.fsHEE'T\
•.         ...    .           -1.                                                                                                                                                                                                                 .   ..

.

. ..SECT

A  ,,.loN.I.

uTiffi: ka|i.nic.I oo.                                             .
H :  .a    .".1ifT  ..coT¥a'NifhoLe`aa3;rgi."aF.`han.a. Ii.  6og22   `                                                                    '

ot+Iula^+..^til.~o.rromm                           .-...   ..`     .     .    .1     .i`          ..   ... 'w.i#:uh.#i.EW#|'h.I
'CM-,NL, Owul^

Mixture

. .:. ,        .        .,.  8E.cTloN  li..HAZAnDous,iNOREOIENTS  .
p^wlT8. pREBEfw^i'rve®. . eoivENT£ I tlv'un''g) ^lloTS MO MET^lllc COAT"08 1 TIV'U^''|)

rouENTi 1,/A AI, Wft^| N/A
`    clTAteT

N/A ALLO,I N/A
etdcle

N/A W,,k|'c: Co^,A,as
NA\

"VtwTe
N/A

'||EA WE1^|
N/Aniis Co^Tl.<o oa cof`€ Flux

^eo,',Vt4..-....'N/A .otwll., .     .                                     ~..             .
N/A

O'".ro...........
t'/A

•

}I^ZAAcoue Mi*ruFiEe oi ottitA iiouio€. soiio8, ofl o^SE8    .    . * |VWn'Ill

~,,..

H.thrl.Alcohol                   I         .                .                 .    .                    ...   `.     .   .         ."      `. J8 200p

Nonv.1ohenol  9urfaota.nt              C^g  #    6Oul2-gr4 001
_+,I

trlt]henvlmethane       C^9  #  2650L{.8-2              EP^  TSC^  Ijlet-Yes Tr,
'        '11'',

SECTION  nl     pHysicAL DATA
•OlilNa.Owl rF.I                                             .  -.        'j`. •rliA   .      ..`...`-. €P!ClflcoA^VIT`|.+ch`|`    .       '    .     '     `

•g51"  I
v^ro. in.iant I- w. I

N/A
rencew, -,tl N/AVO||ruE '*'

'^~.OC,.,),rY ,^,..',                             .         I.. ..     ,.
N/A'  . .

tv^,OA^,'O|' A^,(
N./A.J,''

•olu.n.ITt W w^Tta
''   ,       i        i

^mE^A^M:( ^No 0001`
i       i    .  `.    -       .

SECTION  IV     FIBE  AND  EXPLOSION  HAZAF)DOATA                             .     .  '
i`~NrowTiw~."a          .a.8.112  a '|^l,I,^IL,,W',a   I.   .`    '                I            lal     .      I            u,,__I

_I:"aul""u[°"  in chonia|i,co,  or Alaahol fo
[c`Awl*„laH"a"facatFrEe®If-aorfu.ined.-tr®athl*f±

J,.'    t..       .i
\,               .~,       .

UwvyiLD'c.,I. A#.H`.°a.tor.Hfz^tEL  |lr  and  nay  ti.'+.1

aorlBld!mbl.  dlgtanco  to  an  lgnltlon  8o a,

PAGE(1)           .     .                                                         (Conunu.danrev®r.elld;)
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SECTION  v     riE^iTi.I  HAZAno  DATA
"L.ine.iwh°tiL'X`i:^ot#Coi.     oot)om.    8   hour  time-ttel€hted  aiveraEe                                       '.

"#:':.°t!Vo';C.X'B.t#taohoua,   cau4eg  b|indnoBs,   perlnpe  doe,tli.     Inhal.tlon-N&=oot)18'     _

headaah®i   n.t]8ea,   1oaa  of  coitcclou8n®8t].   Bkln-  Drylngi   lrrltJltlon.   Ey®-Bumlng.
`T*8'®Hst|"o°n'i..t#8anca8t°vU8#|t|ng  of  c!onga|oua ,person ,   call  M.I).   Inlulatlon;  Renov.

t}orE)on  to  fresh  air,-Skin-  fledov®  contamlnatod  clothing  and  V&.h  with  v.tea.
Ev.I-F`lu&h  .veg  vlth  t.ater  for  &t  lEia8t  li  mln.  .6ontaot  a  t]hy-LOLan  lon®dl&telY_i__

"                                         SECTION  vll    8PILL OR  IEAt( Pf`OCEt]uRE8

•'jii'o°.®e|^®k5tt|'nc£9F.o'#fi^|hae"it'|]n'°£'di'|L`}nent|].Lt®d  .I... I  .|irlfl.t.  1gnltlon  .ouro...

^Vau.irun-off  into  storm  e®Tiere  and  dltahce  Nhlch  l®®d  to  rl4tur.I  vat.rl..y.

WA€TE  OlspoE^l  Wcl}+OO

In'c.rlefatlon,  .biological  treatment. of  dilute  t]olutlon.     I   .
\,                           -             C.

see.rioN vlli    spEci^L pnoTEci.ioN  iNFonMATloN
•IS.m^ro.T..oltcTrow is..a.~ ~...                                                                   I

V€,I,M.A,low,
.w'h°€A`. t|:'b^t'£'ot}rlato   to  control  emtiloye®  eJ{p j]urtrc6^.`       .

ulc',A,I,C^|'G,n,','' a,,,I,    :     .

•noi€ciiv€ aiaves €'cf:£:#:'# a.fetr  [o4Hl.IcOJpenJLJ)-bhei±|pveB
olH.a .not(CTtv. toui.u(wT

FACE  (2) fl.y-1-9-90
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PB0PERTIES At.``:! SPECIFICATIONS

EXCELLENT FOB  "MINl-HOLES"
AND VERTICAL STACKING

These  non-nitroglycerin  emulsion  Products  are  packaged  in  convenier,:
one.pound,  one.half,  one-third.  and  one-Quarter  pound  cartridges  anc!
formulated  tc>  prcivide  a  seismic  PUIse  equa!  (o  dynamite  for  clear.  sharp
se.!smic recorc!s,

Al:hough  classified  as  high  explosive,  seispFllME/E  emulsions  are  ncln.
headache and  have excellem resis:ance to accider,:al  detonation by friction or
impact.

Spirg!l.wcund  1.'4  to  1;'2-pounc!  Paper  CanriQges  .ars-easily  capped  and
waxed to Sleep well.

p ROD UCT                                        E-1                E-1/2           E.i re           E-1/4

Weight
Slze
S,yle
Dertsity (giwcc)
Velocity (fps)  (un¢onfinec].)

Detonation pressure

(kilc)bars)
Absolute  Bulk Strength

(caL'`cc)
.Pejative Bulk Strength

(ANFOE100.)

One pound    1/2 Pciund
21/4X81t'211;2x8

49SW
1.18                           `1.15

16,500             16,000
100                    loo

885                 775

120                     10S

1ro Pound   1/4 Pound
11/8x8           1x8

SWSW
1.15                     1.15

15,000          14.500
loo                100

775              775

105                 105

PACKAGING
Available  in  four sizes to  meet vertical  stacking  and

-mini-hole'' applications. seispF}IME/E in the one-pounc!

size   is  packaged   in  thin-walled,  easy  coupling
canrjdges  for  vertical  s{acking  or  larger  downhol€
shots,

ln  the   1/2  to   1/4-pc>urld  sizes,  SejspF}lME,'`E  is

packaged in spiral-vyoLjnd paper ca.1ridges.
All sizes have excellem w'a[e.. resistance and can be

initiated with a #8 strength STATICMASTEF{ oetonator.

5rfl7YGA4H5TEf!€`.  =iectri= [IeterLater§ foi. Seismic :xp!oratioi-I
DESIGNED  FOPl  SEISMIC  WOBK -  Exclusive  Atlas electric  rr,atcn  provides  reliable

cietcination  with  minimum  lag  time  and  scatter.  Full #8  strength  explosive  output to  hejF
insure initiation of the seismic charge. even under severe conditions.

UNEXCELLED  PERFOF=MANCE  -F3igid  statistical quality control tests  are  performec
on  all  components  and  on  the  completed  detonator  to  assure  reliable  and  ccinsisteril
performance.  A. tough,  hard  enamel  coating  under.the  plas{ic  outer insulation. provides
additional protection against snorting ot legwires under extreme cono.itions.

WATEB  AND  WEATHEB.PF}C)OF  .  Legwire  insulatic}n  is  designed  to  withstanc!
extremes of heat and cold and the severe conditions encountered iri cleep-hole loading.
All  cletonators  contain  a  double-crimped  rubber  plug  to  provide  a  water-tight  seal.
Excellent firing characteristics permit use in single-hole or muhiple-hole pattern shooting.

PROPEPITIES AND SPECIFICATIONS
•  Detonalor strength - #8
•  Functioning time scatter - Less than 0.001  second; even

lower as firing  c'.rrent is increased
•  Recommendecl firing current -3 to 10 amps DC, 4 to  10

amps AC
•  Water immersion depth (max. 1ested) - 500 feet
•  Bridgewire resistance - 0,9 Ohms
•  De!onator shell - Gilding  metal

REDucED sENsmviTy
TO EXTRANEOUS ELECTRICITY

A  special  bridgewire  and  the  SF  feature  in  the  electric  match
provlc]e  reaucec`  sensi{ivity to static electricity.

OPERATING AIDS
With  recommenc!ed  firing  currents,  STATICMASTEPl  electric

dgtonators meet all requirements for series firing.
WARNING  -  Do  not  use  STATICMASTEB  eloctric  detonators  in
the same circuit with other types or brands of electric detonators.

PACKAGING
STATICMASTEB  electric  detonators  come  with  spoolod

cluplex  copper  lead  wires  (yellow color)  in  lengths  cif 40'.  60'.  80',
loo..120',150'.160`.  200',  250',  300`,  and  400.:  and  in  shorter
legwire  lengths  (folded  cluplex  wires,  yellow)  measuring  12`,  20',
ar'd 24'.
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``      HAZARI)OUS         CHEMICAL      MATERIAL      SAFETY      DATA      SHEET

ATIAs  powl]m  cOREANy
15301   DALE.AS   PARTAY
SUITE   1200
DALLAS,   TEXAS      75248
TWX   910-860-5237

2.     PREPARED  BY:       P.I.   Therriault            I)ATE:        06-24-88 REVISION:      Oae

3.     rmlcAI.  EMERCENcy  TELEPHONE  NtJMBms:

EAST  OF  THE  MISSISSIPPI:      717   -386   -   4121
mast  OF  THE  Mlsslsslppl:     417  -624  -02i2

4.     "E  RArERIAI.s  DEscRIBEI]  IN  "Is  I]ATA  sHEm  ARE:

RAZARDOUS   CHEMICAL   INGREDIENTS

5.      CH"ICAL  AND  CO"ON  ltAIE(S)   OF  EAZAREOOS   CEHICAL  MIXTURE/INGREDIENTS:

ApexiAll  Grades,   RXL  614,   RXL  615,   PowerAN-All  Grades,   Bulk  Emulsions-All  Grades

Major  Hazardous  Ingredleac§  Include:
AzxpoBiun  Nitrate
Diesel  Oil  (In  Some  Folnulas)

TS CA                        GAS                             RTEC S
LISTED                     NO.                                 NO.

1.                6484-52-2             BR9050000
Y            68334-30-5            NO  Listing

Note:     See  MSDS.for  Amoniun  Nitrate  I'1us  Ft]el  Oil

6.     PHYSICAL  AIm  cH"ICAI.  CHARACTERISTICS:
Vapor       Flash    }!elting    Boiling    Speci£1c

Pressure     Pcinc     Polnc°C     Pciint®C Cravitv
Mol,
Wt.        Odor     Atipearance

Armonltm  Nicrace            0                 d               155               190               I.725          83         None    White  soliE
Diesel  oil                       nd              nd                  nd       147.371          0.87            nd    Pungeat  Broun  Liqui=
Hixtu=e                                 Neg.           nd                    t}d             1251-I   to.1.3     NA          None     White   creasL

nd  =  No  Data           d  =  Dissctciat:es       na  a    Not  Applicable
7.      I.EryslcAL  HAZARDs:

Atmciniua  Nitrate  -DOT:     Oxldizer
Mix.Cure    DOT  Explosive,   Blasting  Agent

6.      HEAL",  HAZARDS:
•,.--,.   I    .   ..h     .-.     _

Carcinogen
Corrosive
Highly  Toxic
Irritant
Sensitizer
Toxic
Target  Organ  Ef feces

9.      PR"ARY  ROUTE(S)   OF  ENmY:              No   paca

10.      PERESSIBLE  ERTOSURE  L"ITS:        NO  Data

Diesel  oil:    Flamable

--`--I ,tE --  _
Ref :   Regl§tr:`'  of  Toxic  Effects

of  Chemical   Subst:ances   (RTECS)
N  =    No  C:iterla  Match
Y  I    Posit:1ve  Crlceria  Match

per  RTSCS
nd   I     No   Data
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NIP  AxpAL  REPORT                 IARC                           0SRA
0N   CARCINOGENS                       HONOCRAPHS            CARC INOG EN

12.      GENERAI.L¥  AppLlcABLE  pRECAUTIONs  ron  sArE  EAmLING  ANI]   USE:

HCIENIC  PRACTICES:

Avoid  Skin  and  Eye  Contact.     Avoid  Breathing  Blasting  Fumes.
pROTECTlvE  IGAsuREs  I)uR"c  REPAIR  AND  RAINTENANCE  OF  coRTAmNATro  EQulpENT:

Use  nan  sparking  tools,  avoid  open  £1ane,  wear  nor"l  safety  equipment,
Such  as  8afety  glasses  and  haLrd  hat.

PROCEDtJRES   FOR  CI,EANUP   0F   SPILL,S   ANI)  I.EARS:

Bulk  Product:     Isolate  and  coDtain  spilled  material.   Contact  Distributor
or  Atlas  Powder  for  Spill  Response  Assistance.
The  disposal  of  damaged  or  deteriorated  explosives  must  be
carried  OUC  in  accordance  with  all  Federal  and  State  Regulatior.s.
In  the  event  of  a  major  spill,   contact  the  National  Response
Ceticer   (800-424-8802)   and  the  local  Police.

13.      CONTROL  lflASURES:

ENclREnENc:

WORK  PRACTICES :

Follow  BATE  standards   for  storage   (27   CFR   151   Subpart  3)
Except  for  Bulk  products,   see  "I)o's  and  Don'[s  -Instruccioris  and

Wamlngs"  -found  in  every  shipping  case.
See  lnsti[uce  of  nakers  of  Explosives  Publicat:ictns.

Follow  OSHA  Star`dards   for.Storage   and  Use   (29   CFR  1910.109)
Except  for  Bulk  products,   see  ''Do's  and  Don'cs  -Instructiclns  and

Warnings"  -  £ouad  in  every  shipplQg  case.
See  Inscltute  o£  Makers  o£  Explosives  Public.ations.

PERSONAL  PROTECTIVE  EQUIPENT :

Avoid  toxic  fumes  frota  blascin8,  wear  normal  protective  equiptDent.
such  as  Safety  glasses,  hard  hats,   ecc.

14.      RERCEh'CY  AND  FIRST  AID   PROCEDURES:
•.,.       _

I)o  not  attempt  to  fight  fires  involving  explosives.
Imediately  evacuate  the  area-    Avoid  toxic  funes  from  fires.
h  cage  of  skin  contact,  wash  affect:ed  area  `.ith  water.     Eye  coritact  -
£1tish  eyes  for  ac  least   15  ainu:es  and  cc>nsulc  a  Physician,

15.     DISCIAIRER:         The  above  information  tab.en  from  various  published  and  unpublished
sources  ls  believed  to  be  accurate  and  represents  the  best
lnfort=acion  currently  available  co  us.     However,   ue  make  no  uarranty
of  the  accuracy  ot-Such  informaclon,   express  or  lnplied,   and  assutne
no  liability  resulting  frctn  its  use.     Users  should  Bake  their  o`m

#¥=;t58=:±83£a:°p8S;:::i?e  the  Sultabillty  of  the  inf orne:ion  for



`v'an Ambifrgh/'A:amo, lnc.
1 20co Prerfu fed
122o Akrfu DaAee Bank To`ver

qREERE

®-

OLD      Soc.    o£    Explor.    Geo..pbysIC
TO       c/o   Ks.   Geologl.cal   Survey

1930   Constant   Ave.

INVOICE
iNvoreE O^TE mvok3€ ro. PAC,...'

11/18/91 40848 1

gg     Fort   Bend   Co.   Delivery        ,4`L-,-
Lawrence,   KS     66046                                                                                                  ;,

--_--I-,..If-.It`,.\;.
`      `3ar)E.q9arE' |`,-`Lrryffi•ttc` !    sesA£LkEh    i      ...   of`i3E.a:`e..--I-'ac:,JrsE SHIP V!A SHIP DATE TE.qus_4J8TFT
11/15/01 S30

I-`....
Our   Truck 11/15/91 Net   30   Days

ITEM NK). lTEW DESC F`IPTION

a:i..`n..I:T.Orit..f:Sit:C` CI.I,¢RTrivslllppE[. s.n< uNiT  I               ijtilT pa!cg PF2lcE 'JN DISCCELiRT      I                   EXTENDED PBICE

}50408000 80'    SW   STATICM s`TER c,rf
CUCLB:.*sAL.CLBCU(•,..,`:..........,.t':I.:.:•.,`.-...,',V,I-i.:`:i---,.•'1.;..i;I,i:(-:.-.`,.',`.Jji.`:i.

\.•.,.--   .    .      ,;i;i-;`:;..;il.......:.?..:...-'..'.':t•....:;....I.`,....,'-`..i.•:.:..,....;:..:.;a--,-i..---1~,-_J,rf9_73J//f

97  .  986.'56..a..-,..•,`-,.,`'-.`giv,1,4.26.78,€.....yI,..,.-.•.'12.000 12.000 EACH 816.50

10812533 SEISPRIME   E   1- /8`X /3
`... `.4  . 0 001r.--..... ........,.'...i          .          .4.COO.. LB..   . -ts.. ~... .  .  ,164 . 0 0I.`.

o.ooooo51`....'..........:......,.:.:..f,`.

•+~`   . . `,   .•HAz.ARDOu§ '  .inTR

HNbt
•- CHG                   .  .  .     .

}3ooo-oot"go',.

'..,,-..-`.....   ',     .'.1.000 I .*sAL
...   -..     '.'-...   3.  ;  1.'4I,.

..  . `.E,R: C . C . -. HIGH
ExiL6

'.IV'ES

•   .'`.       4.,000 4 . 000 LB 6;506.50',,I.,?:r:'.,,.^..+,,`':':``i``'\.

}00000006 i=.Ft.C.C.    -PET NATOR
12.000•-`,',•..:.. ..;'..`,.:.-.``....:,:F.`.....,...._,I.,, 12  .  000I.,,..:,,•,,•..:.,..I,,I,, EACHI-.

•-;TJ  J3/I 1```....,

I.te\ \,'
S^LESAM~ 108 . 72
MISC. CHARGES .00

FFREiaRTSALESTAX .00

TOTAL

pAyMEur F]Ec'DBALANK)EDUE
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