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KANSAS GEOLOGICAL SURVEY EXPLORATION SERVICES
AcclDEr`IT pREVENTloN PLAN

pROTEer DEscRlpTloN

Project Name:                       Seismic Reflection Data Acquisition at the
Y-12 Bear Creek Burial Grounds

Location:                                Oak RIdge, Tennessee

Site safety officer:                RIchard D. Miller

Plan prepared By:                William Doll and RIchard D. Miller

Estimated Duration of Field work:   2 weeks

11.        STA     M  NTOFWORK

The Y-12 Plant, operated by Martin Marietta Energy Systems, Inc. (Defined as Company
in this Statement of Work), under contract with the United States Department of Energy
(IroE), is conducting geophysical studies for site characterization at the Bear Creek
Burial Grounds.  In support of this effort, the Kansas Geological Survey (KGS) is to
provide expertise in seismic reflection data acquisition and to collect data along at least
four lines south of the burial ground.  The survey methods require use of 200-400 grain
black powder blanks or .50-caliber projectiles fired into two-inch diameter by three-foot
deep boreholes in the soil in the area lying between Bear Creek Road and the Bear Creek
Burial Grounds.  This Safety Plan addresses the safety issues and procedures relevant to
these activities and particular hazards which are associated with them.

Scot)e of Work

The KGS will collect about 10,000 line+feet of seismic reflection data at the Bear Creek
Burial Grounds as directed by Oak RIdge National Lab (ORNL) staff geophysicists who
have been assigned to assist Y-12 in this activity.  Data will be processed by ORNL.  The
data will be acquired and processed using the CDP (commonrdepth-point) method.
The reflection survey will consist of two lines approximately 3500 feet long and two
lines approximately 1500 feet long, collected with a projectile impact source capable of
frequencies in excess of 200 Hz and 100 Iiz natural frequeney geophones which respond
cleanly to frequencies in excess of 1000 Hz.  The seismograph will be a 48-channel
EG&G 15-bit instantancous floating point unit.  Geophone spacing will be selected
during a testing phase at the beginning of acquisition, and will be designed to optimize
resolution within the target window (surface to 500 ft deep).  The anticipated geophone
spacing is 10 feet.
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In addition to the seismic reflection data set, most of the "shots" will also be recorded by
hydrophones Which will be deployed in nearby wells.  The hydrophone cable consists
of 48 hydrophones at 50 foot spacing with a 250 foot leader.  Thus the sensors will
extend no deeper than 500 feet.  The holes which we anticipate using are GW-726, GW-
72:I,C:IN-7yn,C:IN-6if3,C;IN-€if],aindcIN-grlf9.

This project will consist of two phases:  a testing phase and a production phase.  The
testing phase will be conducted over a period of one to two days at a time agreed upon
by the KGS and the ORNL geophysicists.  It will involve acquisition of walkaway noise
test data at two or three representative sites, using a minimum of two candidate
sources.  The two required candidate sources are the auger gun and the .50 caliber
downhole gun.  Geophones will also be tested, with the options including 40 Hz and
100 Hz individual phones and small arrays.  These tests will be used to select data
acquisition paLrameters for the testing phase, including sample interval, analog filter
settings, receiver spacing, source positioning with respect to the array, source type, and
geophone type.  The KGS will be responsible for providing and maintaining all
equipment required to collect these data.  The ORNL geophysicists will be responsible
for making final decisions on acquisition parameters with input from the KGS.

Analysis of the results of the testing phase will be complete within a few hours of data
collection, so that the beginning of the production phase will begin within a day of the
completion of the testing phase.  The production phase will consist of data aLcquisition
along four primary profile lines:  two of these will be approximately 3000 feet in length
and will be oriented in an east-west direction (lab grid), and the other two lines will be
oriented in a north-south direction Oab grid), and will have a length of about 1000 feet.
It is anticipated that shots will be fired at ten-foot intervals along these lines and off the
ends of these lines, to produce 24-fold common depth point data along the entire length
of the lines.  Data will be acquired using a standard CDP roll-along technique, where 72
or 96 geophones are deployed and a roll-along switch is used to select 48 geophones
from those deployed.  Shots are fired sequentially along the line, and the active
geophone group is moved down the line in coordination with the shots.  An extra
trigger will be supplied by the KGS to initiate recording of data from hydrophones
which will be recording the shots downhole.  The hydrophone data collection will be
under the control of a different subcontract.  Processing of the data will not be required
of the KGS, except for that which is done during the Testing Phase to select acquisition
parameters, and that which they choose to do for quality assurance during the
Production Phase.

Location of Work

The approximate line locations are shown in Attachment 1.  These may be modified by a
few hundred feet if the data acquisition process can be enhanced or if more recent
analysis of well log data indicates that slight relocation of the lines will provide more
information on subsurface structure.
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Methods of Work

KGS will drill two-inch diameter by three-foot deep holes at approximately ten foot
intervals along the lines shown on the attached map of the work site.  The holes may be
filled with water, depending on soil conditions and initial test results.  Energy will be
imparted to the geology by firing a .50-caliber shell or black power blank into the two-
inch diameter hole.  For the .50 caLliber source, the mechanism that fires the shell is a .50-
caliber barrel mounted onto a one foot wide by three foot long steel plate.  The barrel
extends into the hole that is drilled in the ground.  An individual stands on the plate
and fires the shell.  The ground and steel plate effectively dampen any noise from the
discharge and the sound made is similar to "striking a wooden block with a hammer."
The auger gun is mounted on a skidrsteer loader.  Once positioned at the desired
location, the hollow stem auger on the front of the loader is used to drill the hole.  The
center bit is extracted, the firing rod is placed in the hole, and the hole is water flooded.
The shell is detonated with a sharp blow to the top of the firing rod.  Safety rules for
bboth the 50-caliber seismic gun aLnd the auger gun are attached.

Deliverables and Schedule

The work is scheduled to occur between July 7, 1992 and July 30, 1992.  This time has
been coordinated with R.B. Dreier to minimize interference from nearby drilling
operations.

Data from each shot during the Testing and Production Phases shall be recorded on
floppy disk in SEG2 format.  They will be delivered to ORNL representative at the end
of the production phase if possible, or within two weeks of that date at the latest.
Copies of individual shot records will be made available to the ORNL representative at
the end of each field day if requested.

special Considerations

The subcontract proposal will indude a stipulation for reimbursement to the KGS of
expenses resulting from downtime due to weather or required by the Company.  The
proposal will consist of fixed expenses covering mobilization and travel expenses and
the Testing Phase, and a perrshot cost covering the Production Phase.  The projected
number of shots, based on 24-fold coverage with shots at 10-foot spacing over 8000 feet
of line is approximately 1000 shots.  Additional shots may be requested by the Com-
pany to either extend the planned lines, or shoot high-resolution secondary lines (e.g.,
2000 ft of data 3 ft spacing) adjacent to selected portions of the planned lines.  These will
be covered by the per-shot cost of the Production Phase and is unlikely to exceed an
additional 500 shots.

Technical

The technical contact for the company is William Doll (576-9930).
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Ill.       RESPONSIBILITIES

The respousibhity 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 aLny 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 the Department of Energy as well as those included in this
document.

IV.      SAFETY PERSONNEL

Safety Personnel and Emergency Contacts

1.         RIck Miller a(GS)-Site safety officer

2.         Dean Keiswetter (KGS)coperatious

3.        Jeny Keithline a(GSLSupply and Ammunition officer

4.         Jce Anderson a(GS)LI.ine MaLnager

5.         Bill Doll (ORNL)+ompany Representative & Project safety Manager
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Safetv Meeting at Survev Site
ti,

Date:

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

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

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

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

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

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

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

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

The following people were present today:

Name (PRINT)                              Comoanv Simature

Site Safety Officer
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Safetv Meeting at Survev Site Date:

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

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

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

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

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

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

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

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

The following people were present today:

Name (PRINT)                               ComDanv Simature

Site Safety Officer
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Safetv Meetim± at Survev Site
L1

Date:

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

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

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

I      CivinaLn/bystander safety (safe distaLnces, visitor check-in)

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

I     Emergeney procedures (injuries, property damage, potential problems)

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

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

The following people were present today:

Name (PRINT)                               ComDanv Simature

Site Safety Officer
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Safetv Meeting a[ Survev Site Date:

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

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

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

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

I      Site requirements o'PC) (gloves, hats, shoes)

I     Emergeney procedures (injuries, property damage, potential problems)

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

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

The following people were present today:

Name (PRn`IT)                               Comoanv Sirmature

Site Safety Officer
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Safetv Meeting at Survev SitetJ Date:

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

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

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

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

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

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

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

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

The following people were present today:

Name (PRINT)                              Comoanv Sienature

Site Safety Officer
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Safetv Meeting at Survev SitetJ Date:

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

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

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

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

I     Site requirements a?PC) (gloves, hats, shoes)

I     Emergeney procedures (injuries, property damage, potential problems)

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

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

The following people were present today:

Name (PRINT)                                ComoaLnv Simafure

Site Safety Officer
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Safeiv Meeting at Survev Site Date:

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

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

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

I      CiviliaLn/bystaLnder safety (safe distances, visitor check-in)

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

I     Emergeney procedures (injuries, property damage, potential problems)

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

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

The following people were present today:

Name (PRINT)                               ComDanv Sirmature

Site SaLfety Officer
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Safetv Meetim! at Survev Site Date:

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

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

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

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

I      Site requirements Q'PC) (gloves, hats, shoes)

I     Emergeney procedures (injuries, property damage, potential problems)

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

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

The following people were present today:

Name (PRINT)                               ComDanv Sienatue

Site Safety Officer
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Safetv Mee[ine at Survev Site Date:

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

I      Environmental haLzards (heat, plants, animals [snaLkes, etc.])

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

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

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

I      Emergency procedures (injuries, property daLmage, potential problems)

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

H      First Aid Cheat stroke, frostbite, animal bites, etc.)

The following people were present today:

Name (PRINT)                              Comoanv Sirmature

Site Safety Officer
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Safetv Meeting a[ Survev Site Date:

C]      Gun/explosives safety (handling of aLmmo, use of sources, cleaning and
maintenance)

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

D      Vehicle safety (roaLd travel, waning signs, traffic control)

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

I      Site requirements Q'PC) (gloves, hats, shoes)

I     Emergeney procedures (injuries, property damage, potential problems)

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

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

The following people were present today:

Name (PRINT)                               Comoanv Simature

Site Safety Officer
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St}ecific Safetv Requirements

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

Vehicular Safetv Ec)uiDment:  All KGS vehicles and the aLmmunition vehicle will be
equipped with -a first aid 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/Explosion Prevention:  No smoking or open fires are allowed in or around the
vehicle €arrying the blasting ammunition.  The blasting vehicle will be equipped with a
fire extinguisher.  The blasting vehicle will not be left running 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 clear 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 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 Acddent Prevention Plan will be on the dashboard of eaLch 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
haLzaLrds 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.

Always maLintain a safe distaLnce away from any of the explosive seismic
materials and devices unless you are specifically authorized or trained to handle
these materials.  Keep persons not authorized in the use of these materials away
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from the explosive work area at all times.  Those authorized to prepare
explosives shall use every reasonable precaution including, but not limited to,
visual and audible waming signals, flags, or barricades to ensure safety.

4.         Report unsafe 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 warning signs such as "Keep out,"No smoking,"
"Eye Protection Required," and "Authorized Personnel Only."  Become faLmiliar
with site specific emergeney response plans.

10.

11.

12.

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

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

No KGS staff person is permitted to use intoxicants or to be under the influence
of any intoxicant or drug while on the job.  This indudes any time when
operating a company vehicle.  Failure to obey this policy may result in
immediate terminaLtion of employment with KGS.

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

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

Ambulance:

Hospital Emergeney Room:

Poison Control Center:

Police:

Fire Department:

Airport:

Explosives Unit:

State Environmental Ageney:

Client:

Safety Ccordinator:

Project Manager:

Phone

Phone

Emereencv Routes
(hdu-de r6ad 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 immediately.  All accidents will also be reported.

Rick Miller of KGS is First IAld and CPR certified.  The following persons are also
certified as indicated (pleaLse 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 /Explosion:  Upon notification of a fire or accidental explosion on site, the fire
department shall be notified and all personnel shall leave the area.  Since Class "C"
shotgun aLmmunition 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.

A.        Work Item:  Use of class "C" Shotgun Ammunition

Specific HaLzards-The specific hazards involve injuries to persons or property damage
aiising from normal or accidental detonation or improper handling of the shotgun
arrmunition.

Control Measures-All project personnel working with or aLround the shotgun ammuni-
tion, seismic guns, and associated equipment will exercise all appropriate and reason-
able precautions to prevent or limit accidents arising from use of explosives.  All
explosive devices will be Class "C," consisting of fully containerized smokeless black
powder in the fom` of shotgun 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
two kinds of shotgun ammunition to be used.  He will review the blasting communica-
tious 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 as follows:

•     Storage:  All shotgun ammunition will be stored in steel ammunition cases which
in turn will be stored in a locked metal container.  The storage container will have
proper DOT labels for aass "C" shotgun ammunition.

•     Transportation:  The ammunition vehicle will carry proper COT labels and will be
operated by RIck Miller on or near site.  The vehicle will contain a fire extinguisher
and will be parked far enough off any road to minimize the potential for a collision
with other vehicles.

•      Handling:  Only RIck Miller or other KGS persons specifically authorized by the
KGS will be allowed to access, handle, and load the shotguns.  Shotgun loading
and firing will be conducted in accordance with the attached seismic gun operating
procedures.

•     Firing communication:  Rick Miller shall estabheh a series of waming signals to be
used prior to and following each shot.  One short horn blast or whistle blow will
signal the beginning of a blast,  He will review the precise waning procedures
with all project participants at the initial site safety meeting, and will monitor
compliance with these procedures.
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•     Safe Distances:  All project personnel not authorized to handle the shotgun
ammunition aLnd 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 aLny of these protocols is not met.

8.        Work Item:  Seismic Gun safety Rules

DDocuments entitled "Mandatory Safety Rules for Use of the .50-Caliber Seismic Gun"
and "aperaLtious/Safety Rules and Regulations for the Auger Gun" are attached.  These
rules will be followed at all times during the collection of survey data.  Following these
rules minimizes the potential hazard of operating the seismic gun.  Hearing protection
will be required for the seismic gun operator(s) if sound pressure levels exceed legal
limits during firing.

Operating Environment.  The .50-caliber seismic gun is a single+shot rifle that fires
standard military ball ammunition into the ground.  The projectile is fired into a hole 30
to 36 inches deep and two inches in diameter.  The barrel of the rifle projects about 24
inches below the ground into the hole.  The nominal diameter of the hole and of the
barrel differ only by about 1 /8 of an inch so the ground provides an effective seal for
most of the air-blast from the muzzle and prevents ricochet of rocks and bullet
fragments at the earth's surface.  The baLrrel is firmly bolted to a steel plate that is 1/4 to
1 /2 inch thick, 12 inches wide, and 38 inches long.  Two crew members stand on the
plate to hold the gun in the ground when the gun is fired.  The seal of the air-blast is
good enough that a casual observer located 100 meters from the shot would not
necessarily notice the noise.

On some projects, the gun is fired above the earth's surface vertically downward
through an air-blast and shrapnel containment device that weighs about 400 pounds.
For this survey, the plan is to fire all of the shots below the ground as described above,
provided the tpower auger can drill holes to a depth of three feet at the test site.

Energy Release.  The energy release of the projectile is approximately 14,300 footpounds
at the bottom of the hole.  The gas pulse energy is not known, but there is very little
audible sound at the earth's surface.  Under most soil conditions, the bullet penetrates
24 to 36 inches beyond the depth of the hole.  If the bullet were to strike a hard object at
the bottom of the hole, it is highly unlikely that it could come out at the surface.  First of
all, the bullet would be deformed upon contact with hard materials.  Secondly, the
collision would be less than perfectly elastic, so some energy would be lost in the
collision.  Thirdly, projecting to the surface at angles that would not strike the plate
would require a less energetic, deformed bullet to traverse more than 36 inches of
undisturbed soil, which is highly unlikely.  In previous experience, when the bullets
have hit haLrd materials such as solid limestones or cemented sandstones, examination
revealed that either the bullet disintegrated, or the rock shattered, or both.
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Transt)ortation.  Transportation of the auger gun, the seismic gun, and ammunition is
on a s-tandard one-ton flat-bed four wheel drive truck.  The ammunition is carried in .50-
caliber militaryrstyle ammo boxes.  The ammo boxes are locked in 10-gauge steel boxes
that are permanently bolted to the truck bed.  The gun is traLnsported with the bolt
removed.  A steel tube is bolted under the frame of the truck to hold the gun.  The gun
is locked in the tube and is not visible during transportation.  The ammunition is
daLssified as "Class C Explosive" by the U.S. Department of Transportation.  No more
than 2000 rounds of each t)pe of ammunition will be transported to this project, packed
in 160 per ammo can.

C.        Work Item:  Traffic control

specific I-Iazards-The specific hazard involves accidents with vehicular traffic within
tie survey area.

Control                   All personnel will minimize activity along trafficked roadways to the
extent possible.  Traffic cones will be used to identify and buffer the work areaL with
respect to on-coming traffic.  Care will be used while working on or around driveways.
If appropriate, signs and/or flagmen will be used to alert and slow traffic through the
survey area.

VII.     SAFETY ANALYSIS

The attached analysis list postulated hazards, consequences of those hazaLrds, and the
meaLns of prevention or mitigation of each hazard associated with this survey activity
(Attadrent 4).

VIII.   ENVIRONMENTAL IMPACT ANALYSIS

The environmental impact of this activity has been evaluated and is part of the
categorical exclusion for the site which has been filed by Y-12 Environmental
Rtstoration.

IX.       REFERENCES

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

From the United States Department of Energy:

DOE Order 5480.16, FI.rco7'7'7rs S¢/edy.

DOE Report DOE/EV/06194-3, DOE £xpJosl.I)es S¢/rty Md#t"l.

ID Appendix 0550, Sf¢Hdrrd Opcrflfl.ourJ S4/1gf!/ Rcqtt!.rcmc#£s, Part in, Subpart I,
"Explosives"
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From the United States Department of Defense:

TsOD60.55.9-S:TD,AmmunitionandHighExplosiveSrfetyStandards

AI3=385-63, Safety Policies and Procedures for Firing Ammunition for Training, Target
Practice, and Combat

We, as members or visitors of the Seismic Reflection Survey conducted by the Kansas
Geological Survey on contract from Oak RIdge National I.aboratory, have read the
previous aiccident prevention plaLn and understand its content in whole.

Name (PRINT)                    Qa±e         ComDanv                               Simature
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E41,000 E42,000 E43.000 E44,000 E45,COO

A(tachmcnt 1. Sketch of approximate location of proposed seismic reflection and VLF,lines.
The seismic lines are dashed and the VLF lines are dotted.   Locations may be
modified on lho basis ol field constraints.



Attaclimcnt 4.

SAFETY   M^lYSIS

Potential   llazard

Lost/Stolen  Armun]tion

Ourinq   loadinq/Unloatlinq:

Or.opped  cartrldge

Introduction  of  foi`etgn
material   int,o  ljreecli  or
barrel

Durinq   firlnq:

Muzzle   Air   Blast

Ricochet

rlashbums

Conscouences

I'ersonal    {iiJury  or  properly
damage   I.I.oiii   ul`autliorized   use.

Personal    il`jury. from
accidei`tal   discliarge.

I

Oamge  to  ljarrel,   breecli,   or
I]olt  and   rcsulting  persoiial
injury.

T'crsollal    iiij`iry   froiit   flyif`g
rocks,   soil,   debris.

•:.    ..

Persolial    inj`lry  from
rlcocl`elti`(j  I)rojectile  or
fra{jliients.

8ui`iis   rroiii  I-iiuzzle   rlasl`os

Page   1
'.

Mitiqatlon/PreveiiL±ion   Mechanl§m
I

lmplementation  of   syst`.!m  to   issue  daily
amlnunttion   allotment  alld  control
inventory,   in  addition  to  pliysical   control
of  armunltton  at  all   times.

Assure  traiiiing  of  personnel   tn  prof]er
liandl]ng  of  live   alrmunition.

Assure  traii`tng  of  personnel   1n  proper
liandltng  of  alirmunition  and   ln-process
tnspect]on  of  ammunition  and  seismic  gun.

Close  fit  oF  barrel   in  borel`oles
Suppresses  muzzle  air  blast  and   its
effects .

Design  and  use  of  sets:«tc  gun  prevents   the
escape  of  projectile  or  fragments   from  the
borehole  wltli  sufficient  energy  to  cause
personal.injury.               I

Otscharge   tnt.o  eartl`  o+  contalrment  device
suppresses  muzzle   fla3Ii.



S^'  I-'lY   ^Il^|YSIS
Page   2

Pot,enlial   llazard

M i s f I re

Accidental   discharge  of
seismic   gul`

Plugged  barrel   -dil`t

Plugged  barrel   -  water

Carl.el   dlsengagement   from
plate

Breech  disengagement   from
barrel

Ourinq   Transport

Accidental   discharge

•         coiisoaiit3iicos

Personal   injury   from
sul)sequent.   acci{lci`la]
discliarge   of  mist`ii`t!d   roul`d.

]njut.y   Lo   uniiiltjiitJed   target.

Damatje   to  ljarrel   al`d
resultai`l  .pe.rsoiidl    injury.

Damage  to  barrel   diid
resultal`t  I)ersolial    }njury.

Personal   iiijury   to  crew
member(s)   liy   flyil`tj   rifle.

Personal   ilijury   lo  crew
nieml}er(s)   by   flyiii(j   lireecli
and  boll  tjroups.

Injury   t.o  ul`il`lljiitlcd   target.

Hi t tqati on/Prevention   !'!g±J±api_±pe
\

J+

Assure  training  of  personnel   in  proper
lialidl lng   and   disposal   of  misfired
anm,In i t i on .

Assure  tliat  operating   procedures
prevent   transiiort   of  loaded  seismic  9ui`.

Assure  that  operating  procedures
include  thorough  bore  slght!ng  between
sliots   and/or  probing  wlt.h  dowel   after
installation   in  l]orehole.

Assure  that  operating  procedures
require   Inspection  of  borel`ole  for  water,
and  sealtng  of  end  of  barrel  wtlh  tape  or
I)alloon   if  water  is  encountered  in
borel'ol e .

Implen@nt   an   inspection/maintenance
|}roccdure  for  the  ljarrel-to-plate
att.achnent.

Implement   an   {nspectio.n/maintenance
procedure  for  tlie  l]reach-to-I)arrel
altacl`ment .

Assure   that  operating  proc[idures  permit
loading  only  after   seismic  gun   is
installed  in  borehole.



s^riTy  AV^Lysls

Potential   llazard

Accidental   drop  or  collision

Conscti(ieiices

Damage   lo   bai`rcl   ol`   firii`g
mech an i sin

Page  3

mtiqalion/Preventitin  Mechanism

Assure  tl`at  operating/tra'hsportation

:::::i:r::nr#:::ed::3r:*:o#;i:::ton of
incidents.     Seismic  gun   is   disassembled
and  stored  tn  special   compartment  during
velilcular  transport.



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

I.         Handling (always assume loaded and ready to fire)

A.       Trans|}orting (vehicle, on foot, etc.)

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

2..         To and from site and storage:
Mtist be storage in a metal locked container
Must be stored with bolt and gun in separate locations
Must be completely broke do"m and cleaned prior to storage
Access to guns and ammo must be limited to trained personnel only
Live rounds caLnnot be stored closer than 5 ft from guns

8.         Cleaning

1.          Daily,
Must be inspected for unusual wear, signs of metal fatigue, or struc-

t.ural weakness at the beginning and end of each days service
Bolt and breech must be oiled and check for mechanical operation
At the end of each 1 /2 day service the baLrrel will be carefully inspected

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

least 3 times a day.

2.          Seasonal:
R/R springs in extraction system and those associated with the firing

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



2.

Firing    -

Assumptions

NONE

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

.50-CALIBER    SEISMIC    GUN

The   .50-cal   seismic   gun  is   powerful  and  must   be   securely   positioned  when
fired.     Danger  exlscs   not   only  with  the   hillet   projectile,   bit  also  with   the
recoil   of  a   loose   gun.     Be   sure   Chat  all  m6unEing   bolts   are   Cighc.     Never
strike   the  guri  or   bole  with  a  metal  object.     If   the  gun  is   jamming  or   stick-
ing,   cleat`  1t   thoroughly  with  ro-40.     Wiping   down   cleaned   parts  will  help
avoid   the  cohesion  of   dirt   and   sand   to   the   parts.

Operatloaal  Safety  Rules

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

2.     A=I   the   gun  ONLY   when   the   gun  is   in   position   to   be   fired.

3.      .Al.w.A.YS   unlock   the   bolt   when  moving   the   gun   (disar`n   ic).

4.     }iT£R  nova   the   gun  wi:h   a  live   round   loa.ded.

5.      j}.L'JAYS   remove   the   bolt   completely   from   the   gun   for   [ransportacion   and
Storage.

6.      AL.JAYS   double   check   safety   procedures.

7.      Use   cotrmon   gun   sense.

Dowhole  Mode

Be   sure   all   mounting   tx)Its   are   Ci8hc.      Do   not   force   ct`e   gun   doi7n   an
augered   hole.     Re-auger   the   l`ole,   if   necessary.      Be   sure   t't`at   the   base   place
rests   on   the   ground.      F^a`-e   two   people   stand   on   the   place   .*.nen   firing   (flex
tr`riees   to   absorb   the   shock).

I.£   the   hole   t`as   .ra[p.I   ln   1[,   seal   the   muzzle   of    tt`e   gun   w.i.[h   Cape   or   a
balloon   to   keep   t7ater   f com   seeping   into   Cl`e   barrel.      Avoid   tt`is   slcu..3cion,    i:.
possible.     Water   in   the   barrel  inay  seriously   damage   the   gun  when   fired.
Injur}.  is   possible.

Surface  Mode

Be   sure  all  mouritit`g   bolts   are   tight.     Carefully   protect   the   breech,
trlg8er,    and   bolt   when   moving   the   apparatus.      THE   TRIGGER  IS   EASILY   BROKEN
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oPEBATioNISAFErv BULES AND pEGULATloNS
FOF} THE

AUGEF]  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  ariy  of  its  components  can   potentially
result  in  serious   injury.     Proper  use  of  the  auger  gun   includes  not
only   safe  operation   and   handling   of  the  gun   mechanism   (firing   rod)
itself     but  also   the   skid-steer   loader  that  transports   and   powers   the
device.     The  auger  gun   is   not  intended  to  fire   projectiles  but  it  has .
been  designed  to  do  so  safely  with  no  damage  to  the  gun  or
operators.      Proper   maintenance   is   critical   to   the   longevity   and
smooth   operation   of  the   auger  gun.     As  with   operating   any  firearm   or
explosive   device,   maintenance,   transportation,   and   storage   handle;.s
must  always  assume   the   firing   rod   is   loaded   and   the  safety  is  off.

Ooeration    and    Safety    Beaulations

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   roc:   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  placerrlent   in   the   empty   shell   casing   can.

7)     The  skid-steer  loader  should  be  operated  with  good  common
sense   taking   no   c,hances   that  would   compromise   the  safety  of  either
:+,3   Operator  or  any  other  crew  merr,bi€r.     No  one  should  be  allowed  to
Operate   the   loader   withoijt   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.



Impro`.ed Shallow Seismic-Reflection So`ine: Building a Better BUJralo

John  Heoley,  Joe. Anderson, Richard  M_iller,  Dean Keisu)etler, Don Steeples,
and   Brell  Bennett,  KCLusQs  Geological  Survey

SU}[}IARY

An  improved design of the t>ufralo gun,
incorporating hole  drilling and shooting into one
operation with almost total blast containment,
pro`ided  near]}. 50 percent more recordable  seismic
signal than  the traditional buffalo gun.   The 'auger
gun'  is  designed  to  optimize  field  efficienc}',  source
couple,  and  safet.v.   The auger gim consists of three
main  par.s:    pow.er source,  auger,'screw,  aznd
modified buffalo gun.   Amplitude  spectra ir.dicate the
acger gun  deli`.ers approrimatel}. £0  percent more
total  energ}. 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 en`ironment, such as a 15 cm gap between the
de[onaticn point a,Tid the base of the hole or inclusion
oi-\`.a.i.er as opposed t. air a[ the  3etcnat.ion pot.|t,
hj...e a si=ri[-icar.t effect on the qLi31i;i. of the recorded
di:a.   Tr.e  alger gun should increase  field efricienc}.•o:,.  o`.er 50 percent on most shallow.  s.|r`.e}.s.  `L.hale

ir:`pro..ir.g t:r`.e  sigr.al-to-noise  ratio  a.T}d  total  energy
in  cc.I.pailscn  to  :l`e biiiTalo gun.

I`'TP`OD.JCTIO.`.

Increasing  en`.ironmental  art.d
e.n.gip.eering  applic&lions  of reflection  seismology
hat.e  s3'|rred  research and  de\.elooment  of shallow'r.;g..-.-:;sc`:`j..ior.:a.I.e::icncec.I.niq.;esa.`.dec...ipment.

F.eso:.jLl:c=.  :I.  -.:..a  a::e: o!-a. r.a:3r is  necessary  to
de:ec: cl:rashailo.*. :a:ge:s-gep.eral!.v the  goal of
mos:  en`.i.rcr.zr.er`.Lai  art.d  enginee.-:ng  stLidies
(S:esp.!es and :\Ii;ier.  1.9SO).   P.esolttion can be
ir,c:e=se6 5.`. boosti.|g the recorded frequenc}. and the
sigT`.al-to-I.oise  ra.Lio of :eflection  w.a`.elets.   Recent
ad`.ances  in  engineering seismographs  have  made
pcssi.Die cost-effective acquisition of 15-bit or greater
floating point data.   Generating a nigh-frequeney
seismic socrce pulse has been accomplis`ned  in  a
mud:it.dde  of differe:`t ways in the past (}{iller et al..
19S6).

The  most  commonly  usea  seismic
sotjrces  on  sba:lo'*.  engineering  serve.vs  ha\'e  fallen
nnEer  :u.a  main categories:   explosives  or weight
drops.   The  exp]osi`.e category includes both high
ex;1osives  and  .guns'.   Weight-drop  sources  include
e`.er.vthing from mechanically assisted  vertical  mass
impac:s  (usually >20 kg mass) to human-assisted
vertical  mass  impacts  (sledge  haznmers,  malls,  and
thors).   Recent advances in high-frequency
enchneering  sources  have  come  predominantly  under
the 'gim.  classirication.   Development  of a  downhole
shotgun capable of generating a consistently high
frequency sot;rce wavele¢ with  only  minimal  increase
in cxper`.se  and effort o`.er hammers,  spurred the
shallow  seismic-reflection  industry.    Downhole
shotgun  sources  possess  signir}cantly  more  energy in

the 200 to 600 Hz range in comparison to hamr.`.er
sources (Pul]an  and  }{acAula}.,  19S7).

DESIGN AND TECHNIQUE

The  auger gun is designed  to  optimize
f]eld  efricienc}..  source  couple,  and  safety.   A measure
of success  with  the  downhole  shotgun  source (as  with
an.v downhole  explosi`.e source) can be related to
efficienc.v in  generation  of broad-band,  high-
frequency  energ:...    Impro`.ed  e.r}ergy  t.ransfer  is
o.Dtalned  when  dou'nhole  placement of the  shotgun
shell includes  a. u.ater stem and  rest:icted  recoil
(Miller et al.  1989).   Containment of the air-coupled
w.eve has been  at least partially accorr.plish.ed  for
dow.nhole  projectile  sources  with a s:eel  con:ainment
plate (Steeples et al„ 1987).  Tc obtair. prope.r
downhole  pta.cement  of existing gun  sources.  a
minima:  diameter  pilot hole  (generally.  6  cr.`.  cr  so')
approximatel}. S0 cm deep must be bored.   T!ie  a'|ger
gun  descri.bed  here  incorpoi-aies  all  the  p:.e\.io.=s
oper3[ions  a.|d  configurations  into  a  s:nsie  pass
S0urce.

Tr.e  a.jger  giir.  consists  or th:.c.e  I:`.ain
parts:    power  sot::ce  (skid-steer  loader),  a`jii;7er.'scre'.`'.
and modiried  .oti:Taio  gun (Figure  1).   The  po..`.er
source  for testing described  here  is a 25  l`.p.  i.\\.heel
dri`.e,  1.2  in  w.ida,  h.`€raulic  loader.   The  auger.''scre'.`.
is  a  modil-led  h}.dr3`dlic  3cger  lh3t  recei\'es  its
h.,.drai].lie  drtive  5o..`.e:  :-ron.  I+.e  ioadeL-.   The  .aifTalo
gij.n  used  fo: :`.-.a.s:  :.3s:`:  `.`.3s  e':or.sat.`.a  :c  s::.a:-,:`.:..  o`.er
2  in in ler,a=,h. .:s  d3sigr.ed  i-or .ootLorr.  log:ir.5 . as
oooosed  to  I:n.e  s:a.-.:ar:  sc:e\\.-or.  head.j,  so..er.'3id
fi.ring,  t{.T.e  breal±  :-ron  a  doh.nhole  ser.s3:.   T'r.e
firing  pin  I,as  a..i  aLiLcr.1.a:ic  (spring.lc3c:e±.,.  s3;-et.\..
These  com?oner.:s  '+.her.  assembled  rep}-ese.-,t
approximatel.v  1500 kg and  arc-ti.anspor..able in the
bed of a standard pick-tip t"ck.

Ope.-3tion  of the  auger gun  `:s  a  th.-ee-
step  process:   (1)  screwing  the  auger flight  into  the
ground,  (2)  loading and  firing  the  gun,  ar.3  (3)
unscrewing  the  auger  riighc from  the  g!.our,d.   Once
t.I`.e  4-w.heel-d.ive  ]oader is  in  place,  the  cor.tainment
plate  is lowered  to  the ground su!.face  witr.  Ihc.  u.eight
of the loader placed  on  the plate.   The  holio..I..-s'.em
aiiger flight is  t.hen screwed into  the  ground  iis:ng a
gatri, ng device  designed  to  ensure  the  flight is  sc.-e``.ed
into the ground at a fixed rate and no IT.ater:ial is
remo`.ed  from  the  hole.   Scre`ving the  auger  night
into  the gi.ound accomplishes  both a.xceptional  blast
containment  and  minimal  residual  boreho.ie.   After
the  auger  night is  securely screw.ed  into  the  ground
80+  cm,  the  modiried  burralo  gun  is loaded  (b.v  sliding
the  gun  o`.er a  shotgun  shell).1o\`.i.riid  do\\.a  the
center of the  h}.draulic drive head. through  the
hollow  stem  auger  nig!`ting,  and  se3tL`d  il`lo  a  sleeve
at t.he base of the  auger flight.   Wate`. can be poured
through  the  hollow  stem  auger  prior  lo  du..`.n}`.r}le
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placement of the buffalo gun to  improve source
couple.   Or.ce  posiLioned,  the gun  can  be  fired by
e!lher a  hammer impact on t,he top of lhe riring pin or
with  an  electric  solinoid.

Safet.v must be of the utmost concern in
an.v  operation  in`'ol`.ing seismic  soLirces.   Designed
into the acger gun are several critical  safety
impro`-emencs o`'er the traditional buffalo gun.   First,
is the impro`.ed loading design thac 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 chant)er.   Another improvement
is related to containment of the entire gun
mechanism  in its downhole position  throtighout the
[^iring operation.   Finally, the firing-pin lock or safety
is  spri"-.g-loaded  and does not require  oFterator
i.r`ter,.er,ticn prior to firing.   The  entire  design ar.d
operation  of ..he  auger gun re`.ol`'es  around
maximizir.g  t,he  recorded  reflection  ene!-.vy  w'ithout
compromising the safety of the operaLtor or
b.vstande=s.

Tbe auger gun incorporates  several key
characteristics  designed and pre`.iousl}.  show.n to
enhance  high-freq.=enc.v  seismic  signal  at  the
expe.-.se  ot-air-coupled  ``.ave  and  gTourid  roll  while
maxirr.izing mobility,  opez.ator  sat-et.v,  field  efriciency,
a:`d  .rrc.Cnd  coup.ling.   Containment  of the  explosion
is  op:irr.i=ed  b.v scr-:`..`*r.g the  aiiger into  the  ground
a.nd  pos::toning in.`  .::  ol. the loader  \`.ei5-:n.i  on  the gun.
Field  e.T}c:€nc,v  is    -.a}:imized  b}.  inccrporaLi.n.g  th.e
borehole  p.repara[i   a  w-:£h  the  gun  piece.-.lent ar.d
detonacior..   The I] -... ss!`'e nature  of the  design and
impro`.ed  shell-loa,..i.-.g  procedure  mir.imizes  r:isk  to
the operator.   }[obii:::.. is only restricted 'o}' the  1.2 in
`\-ide,  i-'^+.eel-drive  ..c3der.   Er`.viror.in.ental impact is
r.:.-.iF.al  `^-:'.h  rein.I-.r.:s  of the  opera:ior.  restricted to
a  I.c.T.i.-.al  i  cm  co`-.:.::.-ew  ho'Le  a==rc>:ir.`.3:e}:,'  S0  cm
deep.

REST.~LTS

Data acqt:ired for this  tes: ``.ere recorded
on  an  Input.'Output DEi:.T'.-2400  seismogTap'n with no
a.iaiog low.-cut filtering.   Tbe  sampling interval was
L'2 rr.s  and record lengT.i was 500 rr.s.   The recei`'ers
w.ere tJ\.fee L-28E .Mark Products 40-Hz geophones
wired i.` series and arranged in a  1  rr.  in-line array.
The  sotirce-to-closest-receiver was  20  in with a
geophone station inter`.al of 4 in.   The  shells  usecl  for
this test were 8 gauge, 400 grain black pow.der blanks.
T'r^e  recording  en`ironment  was  consistent
t.t`.roughout  the  comparison.

Auger glm and buffalo gun  field  files
acquired  under identical  conditions  allows for
comparison of se`'eral key sou.rce  cr,aracceristics
(Figure 2).  The amplitude of the data is noticeably
higher with tlie auger gun with very little differe/Lce
in  th.e  dominant freqLiency on either field  file.
Renection information is not directly interpretable on
these shot gathers.  A  150 Hz digital low-cut r`lter
re.,.eals a strong reflection present on both files at
approximatel.v 80  ms (Figure 3).   The low-cut filter
does  a good job of removing t.he  ringy  refraction
arri`'al clearly dorhinating the upper  120 ms of the
unfiltered files.   Some subtle indications of 50  Hz

ground  roll  are  still  present on  rillei.ed  rilcs.   ']`!iii
general  characteristics of the 80 ms  rc.flcction  seem  to
be  consistent  l`or both  sources.

Amplitude  spectra suggest  the  auger
gun  produces  more  useab]e seismic energy  per grain
of explosive  than  the traditional buffalo oqun (Figure
4).   Almost 25  percent more energy is p:.esent on the
auger gun spectra in the 30- to 70-Hz range than the
equivalent buffalo gun spectrum.   Li..tle or no
observable increase in the amourit of recorded ground
roll can be ot)ser`.ed on spectra of unfilte.red data.
Peaks in the spectra around 90 Hz represen[
reflection energ}. at this site.   The aiiger g\m delivers
almost dou.ole  the  recordable high-frequenc.v
renection enero-.,. of the t>cfra]o gun.

SLibtle  changes  in  source  en.`.ironment
make  considerable  diffei.Once in the  ai:iplitc6e
spectrum of auger gun data.   Lea`ing a  15-cm air-
filled space becu.een the base of a shell  loaded i.1 the
auger gun and  tbe bottom of the screw hole reduced
total recorded reflection energ}' 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 energ}. b.`. o`.er 50  pi`!.i.enl.   Sigi`i.riul`l
`'ariabilit}. in frequenc.v and amplitude of t.he  recorded
energr.  res'dlted  f.ron  slight changes in  the  do\\.nhole
en`ironmenc.   These  subtle  changes  a!`d  the:ir
resultir^g effect  on  the  seisrr.ic  data .i!-e  ir,dice:!`,.e  of
r.o\`.  t:n.e  near  st.-:-ace  acousticall}. respo.-.ds  tc  gun
pow.der  explosicr.s.

CONCLUSIOIt-

The auge: gun should represent a 50 .oercent
impro`.em.er.i  in  acquisi:ion  rates  ar.d  recorded
re.qection  er.e=gT...  a:  most  s`:tee  \`.:r`.e.-.  car.-.:ar.:.i  to  the
tradiLior.al  'oi:Ta:c  g\in.   The  aHger gi=.n  is  a
r.odit-ication  ct-t:-.e  origina.I  .a.drL.3lo  giin  a.:.sign
(P`|11.an and  i:ac.i..lay,  lest), ar,a  a:  sop.ie  si:es  .hill
represent  an  izr.pro...ement.   .i.s  w.`.[r.  all  seis=.ic
eqaipmenL  and  tech.iiques.  si:e  cr.3:.=c:er.:s:.;cs
dicta:e  relaci`.e  efrecci`.eness.   One  charac:e=1s:!c of
t'ne auger giin that is not site-dependen¢ a.|d does
represent an irr.provement o`.er the bcfralo gu.i is
o`.era]l safet.v.   The massive natui.e of the atjger gun
should  allow detonation  of series charges  tocall.`. 3s
much  as  1000  gra.ins  of black pow.der.   Pi.e:im.!nary
testir,g indicates  that at sori`c silt:s  il n`a.`. bc. possible
to acquire o`.er 500  shotpoints a da.\. ``.lic.n sca..ion
spacings  are  5  in or  less.
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L>ovn``olc   .50-c.LLbc.   K1(lc-.a   ^dv.nco   ln

111%li-rc.oL`.clo.i   Solo-lc   Source.

I)on   I.    Sc|`c,.lcS.    RLci`&rd    D.    ]Lller,    k4lph    W.    Kliapp.

I:..`a,`..    Ce.)Lo6Lc.il    Survey.

SumuVAR¥

tn   A   d(rect   coopArL.ot`,    ch.   aovrihoLc    .50-callb€r
s€L.otc   .ou.cc   produced   bore   SCLS.Lc   energy,   .
bro.der   body-v&v.   I requericy   speecrud,   .f`   onpLICude
drop   lf`   [hc   &lr-coupled   v.ve.   .rid   .   higher   dotalnanc
[requ.ncy   a(   (he   [ecoTded   body-v.ve   ef`ergy   th.A   the
illenced   .art.ce   .50-c.llber   .ource.     The   recorded
•el.oLc   erler8y   a(   [t`c   dovnhoLe   rlf le   st`oved   .ri
Lncce..cd   .I.plLCude   of   6   Co    L2   dB   over   Ch.C
rcco.dcd   by   t!`e   .1lericed   .ur{.ce   tLfle.      The   dool-
f`.oc    I rciuei`cy   a(   [l`e   recorded   reflec[Lon   ef`ergy
v..   consLscer`cLy   ZO   Co   40   Hz   hlghe[   [h.!`   the   .ur-
f.ce   rL(le.     The   .L[-coupled   v.ve   .epll[udc   vas
deccc4.ed   over   12  dB   by   .ub.utf .ce   I lrlt`g   of   the
rlf Le.     Th.   frequency   .I.eccT`I   of   the   body-vave
pal.e  va.   bra.dened  by   .I.a.t   .  half   OCE.vc  orL  the
hlah   Cnd.     Ihc  ..£e(y  of   op.I..cloo  of   the   .oucce   1.
noc   coop[oal.ed.     Ref lec[ot.  vl:h  .  doala.f`C   I re-
qu€ncy   lA  .*ce..  of   180  Hz  c.ii  b .... lly   ldeficLfl.d
oa   f leld   f lie.  .C  dcpch.  o£   1...   Ch.a  30  .  u.lag
the  dot+t`hol.   .30-c.lib.r  rlf le.     td.aclflc.[1oa  o[
loo-!lz   re€leccoc.   !ro-I.loo  .1s   po..1t}lc  oo   il.1d
I lies   of   a..I:1ple  vertLc.lly   .c.eked   do`mhole   .50-
c4itbec   8hoc..     The   .out.ce   vlLl   ope=.ce   lt`  l.i
ef f Lcler`C   dLarLnec   colleccLf\g   COP   d.C&,    coarion-offset
da:.,   or   .poe-cor[cl&Clon  dac..

1.yTRODucrloN

Incr|.... i.lni:   eiwtro.iit.i}n[.`   .|nd   cn8lr`.crtn6   .pr.u-
•.iill."   u[   r¢l.lt:cclui`   .€l..olog]r   liave   .iiu[red
rE.c.ircli   .1.`d   devcLopaai`C   o€   .hal\ov   hlAh-refio\i.C(an
ccrlccclut`   tccl`I`lqu`.s   ki`d   equl!p-cn[.      Rcsolucloi`   ou
tl`e   order   o{   A  .ecer   I.   nece..ary   co   dc[ecc   ulcr.-
•liALlo-target.   ul`lcl`   .te   gcn€r.lly   cho   goal   of
-o£C    el`vlrol`Iacrlc^L   .1.`d   cngLnect.Lng    .Cudtefi.      Thl3
Lt`c:e.iticd    rcgoLuclon   can   bc   ob[alr.cd    by    boogclng
[I:a    I :|..in¢t`cy   o:    ::ic   .ourc€   pulse   vhlc!`,     Lf`   :u.A,
Lf`c:e&eeg    ::`c   :o=i*.ri:    €:cqt)cflc;.    e£    :>.e    recorded
selsn:c-reflec:loo   er`e:gy.      C€I`eracIAg   the   lil8h-
€:eque``cy   scls=:e   Source   put.€   .`ecef sary   for
•Aa'.lou   a.ppll:Actcn.   h..   been   .cco-pilshed   Ln   a
aul:1[uje   of   dL:.`erefic   va.vs   lt`   :I.e   ?as:   (.1lller   e[
.I.,    L936).

Recent    ScL.feLc   soilrce   adv&I)ces   &C    the   K4n6,`S
Ceoloslcal   Survey   (KGS)   have   a.1nly   :evolved   lround
•urfacl±   pcojcccILe-[yp.   .out'c..   (Stee?lea   .nd
KJ`app.    L982:   Xllle:   .nd   Steeples.    L986;    Scebcr   .nd
Steeples.    `9a6).     A   .SO-caliber   rltle,   .hlch   vas
dc3lgned   .Ad   bullE   to   .&fely   fire   .   7SO-g[alr`   bul-
let   ve:ctc.lly   tnco   Cl`e   grour`c!,   h.s   aot.e   rec.ncly
b{cl`   .da|iced   co   operate   p.I.cL.llr   uride:gt'ouf`d   vLch
or.Iy   tlte   flrlng  .?p4racus   above   8rour`d.      nls   al-
lovs   .Ace   opcr.:1or`g,   .   hl8her-€?equet`cy   source
p..Lee,    at`d   .a   Lr`cT.aged   .lgr.al-:9-r.else   raclo.

P±.:..I.(:.N..4.H.I!.:I.I:.ELl.N.(.q¥.F..

Tli¢    I:.i.`or.Il   deslt!I`   cencecs    .roui`d    oi.cli®17.`ni;   clie
cui`vl.f*lui`   t.t   |.i`|.rgy   |iroducl.a    tiy   .    .5u-c.|llbi.r
rLf Li.    h.ill..t    Lnto   lcLsmLC    (ac.+us:Lc)    v.1`/es.       Tl`c

o.jo[Lty   of    the   eriergy   ?roduced   b..   a   .50-c.Llber
round   goes    1nto   ^cccl.[*cln8   tl`€   ?.ojec[LLe   .`dd
loco   e*hau.C   g..€S.      PrcvLou.Ly.   vlLl`   Above-8rourld
•ource3.   ve   hay.   sLleficcd   .nd   dL.persed   the   €xl`ausc
8|ee.   1n  hopes   of   ellalA4Cla8  oT  .t   least   ere.Cly
reducli`8   the   ef I ecc8   ot   tl`e  .1r-coupled  v.ve   on
•cl.®lc   d.Ca.      The   dovnhole   ..(a-c.ltbeT   rlf Le
nc.Fly   slauL[.rieou]Ly   excLces   the   .Arch   vLCI`   .i
proJecclle   .nd   vL[h   exh.u.t   gales   vhlle   cone.1nLng
q)a.C   of   tl`e   .l!-coupLed   vave,    Tc.ulclrl3   Ln
lncre..ed   fr.queac.v   .ad   .L3mL-Co-noise   r.[Lo   oli
•el.ale   record   sections.

The  do.nhole   .SO-e.llbe.   sclsflilc   soiirce   congl.[s
of   .   .50-c.11b€r   rl£1e   bolted   co  .   a.6-co-[hlck
•Ceel  pl.[e.     be   rifle  lee.elf   ls  a  .c4nd.rd   .50-
c.1lbe[   breech  .nd   bolt,   buLl[   by  texas  Cuf`  .t`d
tl.cl`1ne  Coop.ay.   .cc.ched   [o  .  .cind.rd   .30-c.llb.[
a.chlfie-gut`  b.r[.1.     Xachlned  grooves   Lf`   the  b.rrel
•rc  u.ed   ln   cotijuAccloa  vlch  .  pTes.ur.   clamp   [o
•CC.ch   the  t'lf i.  co  .  30-cf.  by  90-c.  .[eel  pl.[e.
me  rlfle   b.rrel   ls   lo`+et..d   LAto  .  60-   to   80-cn]-
deep   bo[¢hole   4   c=   Ln  dl.aec.I  u^:(1   the   place   Ls
f lueh  vlch   ch.   ground   suTface.     This   steel   pl]:e
•c[s   as   a   groufid   se.i   and   A   pl.cfora   co   .c.nd   or`
vhll.   f lrlng   the   8ua.      The  vel8t`C   of   tl`e   Sl`ooce:   of`
the   place   and   che   .nug   (Lc   of   the   5.r.eL   [o   C!`e
borel`ole   v.11.   help   .e.i   c``e   guri   [o   [l`e   ground.
The   rl:I.   can   be   equlpp€d   vl[h  a   source   sef`so:   or
clofurc    wvtcch    to   dl`Ii.:r.ic..   ;I    11.-.   I)rl.:`k.       F`rti`t:
con    Lic    Llo``e    elt[il.c    cl|.|.ir(I:;iLL}.    by    a.iL.i`oL`I    u=
o.1^I.Ally    by    o`I``(.i..    tl``.    rrli..i:..r.       Tlii.    .I.w.ill`i`a    .iu-
eallb¢r   .€lt;lls   .boul   J(I   .<t;   ..IIiJ    1*   a.-isily   I.Jo-|icc]uii
po[cabLc.

I-tt€()Ut:h.CY    ^.V|)   A-.vi.

Ttic    dovi`l.oL|`     .`.0    E..lin.:r    iiL-.Ju.:i.i    t.ru.a    A    tl)     12    .111

8ccacer    :cco:Ja5le    sels .-..lc   i!:`erc;y   a:    e.1.u'.v&:e..:
a££se:s    [l`af`    Li`e    si'.eT`ci.;    .:i:€acl.    .5u   c&lL5er    ((i6.
i).      The    lr`crea.€±    rec.::ed   cr`€:d:..   bees:S    :he
signal-co-aolse   er.oug`   :3   s`i5scdt`:1.Li:.   c:eon   u:i
the   record   s€c:lea.      :hc   Sou:ce-::-:Losesc    gee,1?iorie
of fset    ln   fig.    ..1s    4J   =.       Besides    :i:ls    r.=[!:e,`.B:e
lr`cre&se   ir`   :eco::es   .ei3-.ic   cAe=i:..,.   cor.sLs:e:`:
20-40   H2    h<)osc    La    [lic   do3InAi`c    i rciii¢i`c.v    of    [1`1`
Sou.ce   vave'.e:    :.    {l`...r4c=€rL..cLc.

tn   previous   Sr..Llov-soljrce   col.?.:1sorig   (y.iller   e=
•1..1986),    the   suc!ac€    .50-c.`lLbe:   p€r!orled   co.t-
par4bLy   [o   H!r.i-.'rie4cor±   and   ,`   I.J-6au6c   =uf {a!o
gtJo   ln   iocAL   en.r3:J   arhJ    :re|`ieil=y   .?ec:rii=.      Tl`e
noccd    Lncre4Se    la    I rt:Iiuer.cy   .iiiJ   cncrj.v   vou!d   a.`k.!
[11c   dovrihole    .30-€aLLb<t    rlfle   co.t;.`rabL€    [o   :l`e    !-
8&uge   buf f alo   gce   `/nLch   va.   .`raonB   :he   best    .ources
cesced    for    r€fle::i..   e-.!r3y   ve:5'..s   3cou``j    TOLL,
cot.I   er`crgy.    .nJ    iceq..ency   ..oi`ce.`:.

>'^4.I.;'l'Y

a.ILL.ly     rsl.u`.:I     *`.     ..1      L:i .... lm...:I     i.,i.``.|.I.I.     in    ..li`}.

oiicr.icL®.`     Liivo`.::`::     `...i<.`i,:    I: ,.,, I..:|.i.        Tii,..     rirl`!     (*_I



1                                                                                                                                     I)ov,`I``il`i     ...O-C.LLhor    RLf (a

m^`..llc.I    on   A   O.6-cn-CI`(ck    .Cccl    p`^tc    Co    |l..)Ccc.t
t`ie    o|.cr.icoc    from   frABoet`c.    J-nd    Co   help   hold    Cl`e
):wu     w .... wr`.ly     li`    p`.`cl..        *liicl.     lI.c     proj`.ctllc     li.
I lrL.J    fron   a   bole   .r.d   bccccl`.    orlgln.lly   iJ|.al8nc(I
•1S    a    *C.`nu.`rd    i Ire.r®.     [l`e    ucr®o.[     1a    .^€ely    l`.1..
•i`r...i.ly    lil.|.a   il.i.18iic.I    `nc®    tl`c    nc[u^l    r`rli`r,
•ui!clii`.il ....      1.I.t:   I)olc    u..d    brl.|.cl.    ilitlnu(.cl`iri.r
dos(3r`cd   the   app.r.Cue    noc    Co    fraga€nc    even   lf    Cl`o
b.rreL   v..   cod|iLcccly   ob.C[ucced.      The   b.[Tel   i.   lf`
rt[.`.`.I.irll    ii.{3    by    Cl`c   u.    S.    -[l`Cnry    ol`    .SO-cdl.I.I.r
I|.Cl`Lilc   cud..      Tl`e   .*cr.    [hlckne..   oC   .   I].chLf`e-guf`
b.TreL   .crv..   co  dl..1p.ce  h..c   and,   e.peel.lly   lt`
our   ca®e.   p.oc.cce   f roi-   blov-out   lf   i ocelBn  Ba[er-
1.1   get.   1n[o   the  b.rrel.     Thl.   nate3   conclnuou.
opet'.clorl.   ..i.  .nd   con.I.tent.

c^se   sTiiLiy

Silenced   .urf.ce   .50-c.llber   v.   Do`Jt`holc   .SO-
c a I `~ a e r .

The   dlr€cc   coop.rL.on   a(   Cl`e   .ur!.ce   Ai`d   tl`e
dovnhol.   .50-cAllbc[   Tlf le.   v..   p.Tfo[rBed   ne.r
Vlncuc   P.rk.   Color.do,    1n   .A   .[[eapc   [o   dccccc   tlie
Hog f.c   rallro.d   tunnel,   85  .  b.lot/  [hc  .ur£.ce.
Tt`e   r.celver.  veto  .1A8le   loo-H2   8€ophone.  vlch  .
I.2n   .I.CLoo  lncerv.1.     The   .ources  vet'e  43  -£ro-
Ch.  clo.a.I  r.cclv.I  .C.[LOA.     "e  r..ulclag
Teco.dad   field   file.   plocced,   ueLfLg   true   .Apll[ude,
cL.Arty   .I`ov   the   lncr...ed   ..pLlcud.   Arld   Ch®
Lnc[e..ed   .1gA.I-co-not.e   I.Clo   of   :hc  dovahole
[1fle   ..   comp4:ed   [o   the   ®utf.ce   Sou:ce   (fl8.1).
A   g1.:Lri6   dLf ceret`ce   1.    Che   .b..rLce   o£   .1[-coupled
v.ve   on   the  field  file  a.lag   the  do`/ahole  rlfl€.
Th.   :requency  dlf ference   1.   obvious   on   the   |®pll-
Cude   .pecEr.   (fl8.,i).

Do.nliole    .50-callbet.   Field   F1!e6   .nd   Speccrui.

The   dovnl`olc   .50-a.llber   rifle   c.a  produce   .
•ource   pal.e  vl:h  .  doBln.nc   re:lee:1orl   £TequcAcy
la   exce..   of   loo  H2   (fig.   2)   vhen   a.€d  vlch   .fi.log
lou-cu:   I Liter.   th.c   h.ve   .   -J   dB   poLac   of   220   Hz
.ii`.I   A   24   tJu/oc[^vc   rollo((.      CLe^n   -Lr`tliu.-ph..e
c¢rlcc:Lo.t   ..avcLec.,    ea.1iy   lr`   ejtcels    of    150   tlz,
ca.1    bc    Ldei`cif led   dovn   Co   270   aeec   3:res:Ly   o:f    the
i:€Ld   fi:e   (£18.   J).      I.r.e   .pcc::Lr=   o:    :I.e   .€:lee:o[
A[    8S   rtisce    L9   algio.c   I   occ.ve3   .cross   vl:l`   co:aer
frcquertcles   of   40   .^d   290   H2    (:1g.    3).

The   dovnl`ole    .50-callber   rl€1e   has   not   only   been
I.rovt;:i   co   bc   .   useful   .l`allov   hlgli-re.olu[lo.`
re:1cc:lor`-Sels..1c   6ource,1E   .1.a   po.3esscs   the
cap.blll[y   co   penecr.ce   a.   euch   a.   I.loo  ®  of   .cdl-
fe.n:A.y   ver`eer   ovet'l.lr`   by   15    Eo   30   a   of   veachered
•llu.Jlun   (I lg.   4).     Tl`.   re€lecclon   .c   720   I.see   on
the   £1cld   i ll.   1.   ^rbuckle   doloa)ice   ac   a   depch   of
I,'.00   01ri   central   K.a.&s.      Thl.   elg.I.C-shoe   6C&ck
v..   recorded   vlch   JO-ttz   lou-cue   fllce:.   .f`d   Ceri   40-
H2   8eophone..     The   dot.lAan[   fTequef`cy   of   :he
reflecclon   energy   ls   .bout   loo   H2.

^CKJ+.OWIEOC.V£.VTS

Fundlng   lor   chlg   re..arch   ...   provided   lr`  p.rc   by
N.clor`.L   Scleric.   Fourid.Lloa   Cr.nc   h'o.   E^J`-82L8735.
'-'e   .pprecllce   I.CheT   Pt'1ce'.   €f foT:i    ln   lzL&nu.crlpc

I)rcpAracLon   .nd   H.rla   ^dklnc-Heljeeo='e   cdlco[1.I
•u€ 8e. c Lot.a .

RE,'11:kl:NC*:.i

Hlllcr,    R.I)..    I'ullw ....i.t!..    W...I.Ii..ir.    .I.S..     ni..I
lI.ei`l,    r.P..1986.   rl€W   conpnrlson   of    .l`^1lov
•eL.I.Lc   .ource.:      Ccopl`y]Lc..    v.   5L,    p.    2067-
20,2 ,

tllller.    R.I)..    .®d   Steeples.   I).W,1986,    Sl`allou
•[ructure   I roe  A  ..I.blc  r.f l.c[lon  prof lle
nero..    [lic   lliifal.   I.|.jlk.    ttl..llu.    rnul`   Hc.`r|.:
Ccophy.lcal   Re.a.[cl`   I.ct.r8,   v.   LJ.   p.   95J-956.

S..b.[,   H.D..   .nd   Sceeplc.,   I).W..1986,   Set..1c
a.[.  abc.lt`ed  vl[h  .   .50-c.LLber  .achLn.  cud  a.  .
high-t..olu[1oo  .eL.ale  .ou[c.:     ^^PC   gull.,   v.
10.   p.   910-916.

Sceepl..,   D.tl..   .nd   K®.pp,   R.W.,1982.   Reflecclons
froe   25   f eec   or   le..:      P.per   p[eser`[ed   .c   L982
See   Coavenclon   {Exp.   ^b..),   SCC   pro8[aa   volu®e.
p.   469-47,.



Downhole   50-caliber   F3ifle
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Surface   50-caliber   Bifle  -vs-Downhole   50-caliber   Bifle
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85  msec  Peflector  Wavelet

Amplitude  Spectrum

250                  500                  750                1000
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amplitude  spectr`m the  reflection ulse  at  85  msec  is  a 3   octavei



FIG.  4.
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Eight   Shot   Vertical   Stack

Downhole   50-cci.lil,.er   Bifle
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Olin MAT[KIAL
~JLJLJLJL    SAFETY  DATA

OCEAN®   Network
EMEBGENCY  PHONE  1-BOO-OLIN-911

SECTION   I.  IDENTIFICATION

SECTION  11  -NORMAL  HANDLING  PROCEDURES

SECTION  111  -HAZARDOUS  INGREDIENTS

SECTION  IV -FIRE  AND  EXPL.OSION  HAZARD  DATA

SECTION  V --HEALTH  HAZARD  DATA                 .---  : ,....... >' . .



SECTION  vl  -TOXICOLOGY  (Product)           (Sl,lall   A.rT:a    i-.n.|ijii'ci..`..

^cuT€  Ofl^i  io 5o                        Not  applicable

ACUTE  OEflw^lloso                   .>  2  g/kg

^cuTE "H^i^Tic)H ic 5o            Not  k,lawn

c^f`ciHOc€NiclTy          Not  carcjr.ogenjc
LluT^c€NiciTr                 May  be  mutagenic
EVE  imlT^TioH                May  be  an  irritant
pf`iM^fiy sxlN  if`£IT^T:a;:                         Not  an  irritant

Pf`lwcIP^l  f`OuTES  OF  ^B90f`PTIOH
Inhalation,  dermal

EFFECTS  OF  ACUTE  EXPOsuf`E
Fatigi]e,  disturbance of sleep,  eye  irritation.

EFFECTS  Of  CHnoHIC  ExPOSu®€
reproductive system  and fetus.

la,    Gen nervous   sys em   aepression, toxIclty   to laneys,

SECTION  Vll  -Splll AND  LEAKAGE  PROCEDURES  (Control  Procedures)

ACTION  Fcf)  W^TERl^l ftELJE^SE aft SFllL

Remove  all  sources  of  ignition.    Wear  gag.gles  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 8u contaminated  clothing before reuse.

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

TF`ANSPOBTATION  EMEf]GENCY,  CONTACT CHEMTFIEC  50CL424.93cO
WASTE  Otspos^L WETHOO

D`:spcse  of  contaminated  product,  empty  containers    a.nd  materials  used  in  cleeLning up spills
ci,-leeks  in  a  manner  approved  for  this  material.   Consult  appropriate  federal,  s.late  and local
regulatory agencies to ascertain proper disposal procedures.

sEaioN  vlii -sHipplNG  DATA
a.a.I. cuss                                               class  c  Explosive        OPu``{-D

sECTioN  ix -REAerivlTy  DATA

SECTION  X -PHYSICAL  DATA

|uEIT"G  PO"T             N/A                              I|Boll"GPOINTN/A v^Pof` PAESSuF`E                    N /A VOuTILES                                        N /A

ScluBllltt lH W^TEfl          N/A Ev^poa^.rio.I RATE          .-.J!JL

ispECIFICGf`^Vltt  (H,O.1)         N/A pH                                                N/A VAPOR OENsltt (^Ir.1)               N/A

iNFOBMATION  FuPNISHEO  BY:                    C.  C.  Ncronan
(203)  789-5436

1475

DATE         Novemberl6,198S

D®pertrrl.nt ol Envlronm.nt-I  Hygl.n® end T<
(203)  1

olin cof]pOBATION
120   Long  F`idoe  Boad.  Stamlord,  Conn®cllcut  a

0CEAN®   N®twork
- . . t= t] a- F N r. Y  P H a N E  1 . 8 a CL a L I N - 9 1 1



.,

in.alchaJ  Sa/ety Data 'Sh.cot  .
W.yb. u-.a to cmrlrth     .
OS}I[L.I  tl.zlrd  CarTimuricalion  SIAndut|
<1 cia  lo`O.12cO.  Stlr`d.ro rnird a.
con-iLed tor p.Gift rqui)in-

U.S.  Depertment  ol Labor
OcaJP.lion.I S./.tv .nd He.Ith ^dmlnlllrltlon
(Nan-M.nd.lory Fom|
Form Apolout

oM8 No.  I 218roo72

•  +fjrj} .

OorTTT+  Lbe  lbed on I.zb. .r`d LJ-
All   Shotghell  Armuiiiticm

~E~"-&=ErgT==%r==k:ffi#L=
SedJon I •. -Stanll  ^ms  Arminitlon.

ll.riJ-E]ur`r'. HIT- Emapeney T-thirT`bi-    .
Rerninotc)n  A.ins  Co. ,   Inc. (Sol)  .   676-3161

^acr... Q+d±-. Sde- Cai. SnL` .nd ZIP Cco| T.Iefhon. IILrrt>r 8. Ir`brm.th
I-40   C  Higt"ay  15.        . (501)      374-2246

Lonok a , Ark.ansa8        72086                 .    .     `                 ..
Cht, P,ryd.      8-12-86    .

. Siqh.`ilt` a pT-.t-(Ctfari.Q        .        .
W.G.   Bell,`  them  Lab  -Technical  Section   _

S.ctJoti I - }il=ardou. lngfodlentchdontlty hlorm.tJon

I+|zarocL-Cc]Ei]c=riE= Go-dt cjlirnlcal t].rTh¢ CcM'rm Non|g|        OSH^ PEl asut tlv a-    *'bFtry
Lead.,   Inorganic  and  I.Cad  ccm.oounds.                     50mg/X

A=genl.c  and  ccaoound®                                                          1

AJltiron and  cenooundg                                                    500  a
3arii!=   ar.a   compc.jnd8                                                             5o0  ng/M.3.
h.itrc>€lyerin   (a.OS  rp  B}.in)   500  zaicrog=aJRs/H3  of  air

CC?  -  nsnall  Arms  i::aninition-
Clasgr  C  Zxplo.iv®

lps                     .  ORL,.-O

S.¢tior`  Pl - Phyt+cat/Ch.tTilc.I Chlractodruc.
Echo pin                                 . s¥E#1tfi:)

t{ot  atrollcable
V.par  pT.-.Ir. (rnrn  Ilo.)     . wutfro put

Not  applicable Not  applicable
Ypr a- pe . I)

EL-Ac-Tn~oTAPEL`.cQL[C.Not  afallceblo

¥dh#ead  styphnate  -|nsolublei  Lead Nitrate  -127  gTn/100cc  Water  -loo.CA-I- rf co
Grayleh,  Gray,  Silvery  Nat.=1al  i  Wo  odor

S.clJon rv - FIT. .nd Elplo.lcn HILzlrd a-I.
filth Poirt QA.+hod U..O FL- |M un ua

Not  applicable Not  applicable W^ H^Ez- Ld
Hate=1al   i8  8elf  oxidizin I   flood  With  vater  to  I 1 ht  £1re. and  cool  8h.11..

Sfra. Fh Fptrv Pmealr-  .
P|,ar,`,I,   I-4A' It-,   ,r,J,   J,~

un#eiT.TiET¥t#e when  exposed  to  flan.  and high  temperature..



s.dioa v - F]..ctivrty o.I.
Srtyty Ur- Cdr'ucmro^Ytrd        riameg,   sparks,   percussion  or  Shock   and  hlgb  .

S-
X texperatures    (130.C)

locorT`o-tlt]llty (A/./.rf./. /a Aiou  .. St=c)ng  mineral  acids  and  alkali8
Hrtyca-t~t*th o 87F't-c*ides  of  carbon,  nitrogen  and  lead  fm®S.- Ltry Cha -k'^ut      Heat,  fire,  static,.  £rlctlon  ar`d Pe:ougglon.

Wrty NI Cky
X

SectJon  VI - He.I`h  Hazard  b.t&
fall.)cl Ejrty.        .            Wul.lm7      rues                      Sth?   cuts  or  abrasions _kREE1?cles

HFn#¥ `f#i;€engctoria ,  eEbryotoxin ,  Tnalnutrltion,
yea)chess,   mental   confusion, I)allor  -

treat  per  general  lead  expogure}.  headache  and  nausea

c =iiI ginii i . .     I I p 7 l^F`C I;ir-7                        0SH^ P±=±±d
Lead  -  Yes

Sir-rd9t-OIE="''      .      F`efer  to  health.hazard  akeve ....

LJeclc±  Candtt}ci`i.     .
G-r=rii=+ ^qprr-d by Ez-Jr. Gastrointestinal   tract;   kicheys,.  blood  and  central  ne:votia

a:/s tea.          (CINS )
E``irt7ut FhiAIPTCC-          skin  .  flush  vith  water}   if  8.allowed  seek  medical  attention

i-+ e a i a t e 1 y .
S-.c+Jo.  Y:I  -PrtcaLrtlott.  tor  Sa!.  Hartdllr`g  and  use
S.c)  zJ 9. TIJco A Cl+. LJ-in. I. i.*±.id cr SoAd                                                                                                                 `

Use   non-spa=kl.ig   eq.ui;Tr.e.-,t   to   r:I.e.a..lug  ar,a   store   s:|ells   -e`roid   ignj.I.1c>n   so`j:ces.

Wal. Ci±r=.I |£ia=
__¥eteiial  zrLay _b±_bu.TT`e_a_ per  'appropr_i?te  £_ederalt   state  er`d  local  reg¥1ator?agepg±=

contact
PtTc±L±c- to a. T.fu A H.rtrty .nd Szang

Refe=  to  released  or  Spilled  data. abc`re.
ate Fii-th

I,abel   containers  -"Small  A:lag  Ammunition"   wear  gloves  and  6hrapr.el  protection.

S+edctt VllI - Coritrol W...tir.1•--~haikylin-in wi-----r,eui   a"a-I-:-;-a-rri=
OsHA    S^/HiI/sex

a^- Proi.c`^. Clc*h.nq cr Eat+dr---- Use  heorlJig  protection  wh.n   dl8charging  caLrt.rldg®8.

= Pr-_ _ff ash_hand +`£_I.L= ±±±±lc_t_ViLh__c_2LrtLlifra_e;i
Paul



"c F-EB   IJ5\,u

\

'9=   .~]`3:Cieir.I   [LE,:TE.r:LIFE   5F}TTERT   913   84=   I.jft

aENERAL MOTOFts cOBpoRATioN
MATERIAL SAFETY. DATA SHEET

SECTION  I

SECTION 11 -lNGflEDIENTS
(llst all lngr®dl®ntS)

'CASF€cisTayNo.

tlw hvl ¢Hfwco NAV€(3l
LJ''fafiA.*€SBi6¢&'£1,la())(pefty!

?664939 37 Sulfuric   ^¢1d _NA_
77321SS eel .     Wat¢t' NA

7+39921 t9I' 90 _I.±d                                                                                                                                                                                            ___     i__        _____   t!.\     __---
£e p i r 6 C a ,. I _--

Daremt¢

\'1

_   _I--I

_-_

I ¢aso   ^nd   foverl      Polyoro.Dyieti.e   (Pla![[..1

SECTION Ill -PHYSICAL DATA-lot-ii~c pc.h72:n.f  -i
vX±t%eH±€-°tRE#iEF:-±'[riiQ_ Av a¢®   i.29Q   i   .ol

y_,A53':€SS<L'"c a.AL3E D ed Hnc€NT voL^TIL€ iy vCLuW€ (`i
\,A #elgH¥T,£9uo®t u-

v^pOR Sihislt+ IAmo                 i  h.A fvAroMTlaN toTt I             . `)
\.

soll.OIL.tr  'NHT3^cTtgle       --        F- PH.{ ' I
"Ja€cA#\s€,+HLpteDe!qutd  (acid_  content)                                       _     __   [lsMaE.i        lroulo     ¥_

SECTION IV -FIRE AND EXPLOsloN HAZAF]D DATA



sECTioN vi-REACTrviTy DATA

ST^8'|ltY [uNST"
iI_i CotlollloHs to ^VOIO          --

1A,|I
X

mccHf^T16lllttlm.I.0.I.lo.`O`d'      oxtdi2i.g   or   reductnR   materials.

r`AZ/iacou    OE:OMPCSIT1¢.H'1°°UCTS:   Thor.   heated.    can   emit   hfchlv   taxIC   tufi-9.

•-.

wA`  cecufl ¢ONDmcNS  To^voio      --_-

w,LL h.at eecun  L   xi

SECTION Vil.SPILL OR LEAK PROCEDURES
I i.i-i Tgrce

`",
#3.-` w c^s! H^TT.|i^i ;S a(ig.Asp a.

t=|jr   .c`±a   -.av   b.   used   !a   ne`!:
Concdln    9ot.1l

*¢€¥r8'?.TceE€t+owiFcffi.   ice:€.,`   .nd

EblJlree   `!j]1`trn£!   f`[   uA..+

!edet'41   =efu'iac{.ot`_i   fo?   |cld   or   lead   .cr£B.
¢:^c+ {sv,irfu^€i A€roAT^.i( outhTiTy ii^ ib®i

Tc-£^ H^:+j]Ocus-wesTt NO.14 ¢fF :ii.c]iI
1'000   lbe.

\  v€.+TiiE caciwlc Cow

=  r..re,I: #1= _  -i__-=j

rouNO (veal {.. a.ct.ted. rioui I..t*)

a  A..m`tail  j{JL   _-__tb+col

SECTION VIIl.SPECIAL  PROTECTION INFORMATION



ti`::`   =:     '5|    14:Cr   CHi3lJ   DIST    Illr-O_I.1GT   CtF.C_CEHCC-Il.I

.     (MATERIAL SAFETY DATA SHEET
. PRODUCT sA.   e25   Ooi2

L.c`

HAZ^A0  AATINC
-  (XTICME

3  -  W'GH
2  -.VOOEA^TE
'  -  8|roHT

FLL    BEE           T          M   M-P    GREASE                   I   |O-lNalawIFIC^WT                       v  aoce,.,
`,.I,? C. MA^ui AC : ufill` a civ lsION of` Su6SIol^ RY EMERGENct  T£LE?riotviyet.¥F,ACTUR[R762.5eocEIEFTREC1J8aol.24.9300

Acoa€SS  iNUMEEa.  STaEET. CiTy. STATE. ZIP  C:C)nfi,

Ch EM`CF^:::gi::i^MH':YdrocErbon                                                                   ffi"uL^           NA
3

'SE CTION  11  -.CHEMICAL AND  PHYSICAL.Pf]OPERTIES :.CH€MICA L-.                                               I pHYSICAl..
hi:^aaoi.a OEcoMPosiTioN PRoouCTS FoaM.        Seml-scll  ld

6 C±r5on   rr.onexlde,   carbon   dioxide Ooofl
'r,COMPA Ti6iLiTy ,*e:a ^w^y F€O~.. „' i n e I a !Oil

Strong   cxidtzlng   agents   such  as:      hydrogen   perox!d6, ^P,EAR^NC=
6 chrcmlc   8cld.    b.-or.ir`e 10 Grease
|S T All Tcx lc ^hio HAz^ROOus INaAEoiENTs'\c)ne -OR,,I       Amber

P'2 Ecifc  GaAv;TyIWAt€a-11RT a.92¢

`SEC110N7il-i-FlfiE.ANC]£XPLOSIONt)AT.4. Sol,NC PT.
NDA                    ®,,g

S .E E CIA I F if\ i f lG I T I.` a f .q3C !Ou i.S i FiASH POINT  tMETHOO  USEol

Above                 C.a.C. '3

Fire   f!chters   shc}uld   we:,-en :` _I.£L.cJ2L.c MSLTNC  FT.I, 1*..
e3prcvea   self   ccnT±Ined   bresthlng fL^MM^BLE LIMJTS foNDA37iowER_iipp:a_

C

2,
eJJare`|!S,               '

SC}l'.ellrrt"A,"w`;:a.c       \,.=,  i-,I,-i
uN2±! usl:^l F`f`E ^A.9 EXFIOSION IIl^ZA£OS[ier,sesmoke

!€8x:`.NyGcu:.::`,NCGA:a:N:sO.!=WIT!RSPRiY¥FO^Mkr:-;:TR.FeopGgsAHO,€^RTL

'8 ?8?J#Ti-,3        I        h`£`                      `

„,   €vAm^7e.„|       N.ASECTION  IV  -HEALTH  HAZARO DATA
PERMISS`a.i CO.`CErj TaATioNS iAiAi V^POA Pfl€Ssufl€ NA

g            NDA
'6 lmm He i! !0 .Cl

NAeFFEcis Of Oveagxposuft£ '9 '^11  ,  „

J3 Mev   cause   skin   i  eye   irrlta+ion  wlth   prolonge5   contact. oH ^S  IS NA

T OXICOICC} !C^l  Pf`OPEJ` ` lES jo oH''

3' N=.£ sT.ONG ^croSTRONGBASE
Ehl£F`GENC t f lasT ^io PAo:EDUF.£S

32igyEs     Flush   With    large   amounts   ef   water   for   et    least    15   mln.Call8Physic,lenlrmed:ately. STABLE                                                                .XUNST+9LE='

SKINCoN7A:T        wasn   thcrc;i':h|y   with   Soap   ar,a   Water. V^':§,%:EY               ico<o`fl°*.^`=2

J€    lNHALATioh`                   NDA.

JJI            NA

„   iEsw^iiow€o       Call    a   PhYsicier.    lmediate|y.

N4  -`ci  ^pFiic^eLE                                           NOA  -~OO^T^^v^ii^BLE                                       <.  LessTHA.\.                                      >.wof`ETt`^N

p6e6   I   o'  2

coo ,.., `=    S5..   ;



i:_it:-:i     '?i    id:C):i   I:Hi:``:I   [ir:T    IIlr-CJ_rlc-T   Ur-C_CEl`lcc-Il'l

MATERIAL  SAFETY  DATA  SHEET      pfioou¢T SA   825   00!2

•SECTION
V1f1-SPEC!A(PRECA'JT70NS

; a : c A I. T I a A s T c a s T A A i ,Aj IN iiANoiiNG ^Ne sToaAG:

Kee3   ce..,teiners   closet.

SEC"ON Vlll - TRA^'SrofJTATIONDATA

uh`:a;%'.'5¥3  a U.S. C).a.T.  f]ROPEf`  SHIPPING NAME

"          a::-;I.^e?f' I
'J.S.a.a.T.H^ZAf`8C.ASS-~-~ ----~ -~                                                                 I :.3."uM6€:-
18 I.el

TPANSPO[TAlloN€Miaai.\.cyiNFOAM^TieN
;;                      ffiEEL:Si RfaiHaED
Ba §iGHTciA5siFicATiah.

CHEM  TREC1.(8aoi434.93ao SZ
Fetroleul   Lubricatln§  I-reEse

s.£cIAi Ta^NspoRT^TioN NOTEs

I, S3

sECTloN Ix -coMr,]ENTs

K::i   OUT   OF   i.:AC:ri   OF   CHI L9i:N!  I

W.  beli.ve  the  6ta`cm®nts.  technical  ln{orm4tion  end  .®comm.ndatlor`.  contbinod  h./®iri  .ro  r®liobl..  bu:  tt
ale  given   without  warianty  or  9u8r.ntee  of  any  klnd.  exprcs3  or  lmpljod,  end  W®  aSsumo  no  leipon.lblli{y
any lag®.  damQg®.  or cxpenge,  direct  or consoquontlal.  arising out  of th®lr use.

P'=G   2   o'   i



i,ul:`   ::     .  ii     iJ:i=.=.   cH.=`i:i   Ill.:T    Iti .--.:IJ.i.sT   circ_c[ricc-Ii',

MATERIAL  SAFETY  DATA  SHEET      pRooucT SA   825   0012

•SECTTONV1i.L~S?ECIA(Pf==CAuTIC}NS

P:€CA117IONS TC :: TAKEN " riAh'OllNG ^N3 SToiAci

Keej   cc.1tainers   clc}Se€.                                                                                                                                            .
J3

SEC"ON VIll -TFIA^`SIofITAlloN C)ATA

u~eEGIJIATto  a
HS.a.a.I.mopEASHlppiNCNAME

EY  =.C.T.              V

`.I             as:.;`%T!OE
u.i. J.a.T. tli:iiAO CLASS I.O.'.'J'ht3ia

|e rTh
TRANS;CRTATIONEMERG:..,'CVIllFOBM^TION

::                     fi§EL:SlfiiQu,A€o
.CafiGrlTCuSSIFIC^T(ON

CHEM  TREC1.(8001434.$300 52 Fetroleuri   Lubrlc=tin§   C-reese
SIECIALTR^NSPOAT^TIONNOTES

I, =J

sECT!oN ix -coMmENTS

K:EF   OUT   0F   a:AC'ri   OF   CHI L9R:N!  !

\^/a  bol;.ve  the  6tetem®nts.  technical  in(ormBtion  end  .ecomm.ndatlon.  Conttlin.d  h..ein  .r.  reliable.  but  `hc
ale  given   without  warranty  or  gu8rant¢e  of  any  klnd.  expl.88  or  lmpli.d.  Cnd  W.  aSsum®  no  le.panlibllity  f`
any  lose.  damage.  or cxpen60,  direct  or  congoqu®ntlal.  arising out of th®ll uS..

e3F6   2   C'   I



tiLII:`   ii     '=i     lL!:[ls   CH.;.J    DIST    Ii'ir-CI_IIGT

L`+   +   :!..-

MATERIAL  SAFETY  DATA  SHEET

Tax   no.     :    042840
Prlnt   D,tc

Lest   R.viewed
Pf rt   Typei   and   Humb6r                                                           f'art   name
- I ,---,-- I ,-----,----,-------------------,,  I,I1 I, ,I -I, , , ~ ---- ~ , ~ , ~ --,, 1 ,-,----,,,--,, I I
Ford    -U.S.    BATTERY    -ALL                                                     BATTERY    EIECTRaLYTE
Hotorcraf a    -U.S.    BATTERY    -ALL                                BATTERY    ELECTROLYTE

---------------------  CH£HI GAL   AND  PHYSI CAI   PROPERTI ES  ---.-------. I ------------

riaterial     type                           LIQUID
Sp.clfic   Gravity                 I.250
Boi`lng    point                           >135    C
Flash   point                                Not   Appllcable
pH                                                               2.a

------ I ------ I.-HAZARD0l'S   AND   OTHER  0lsclos:?   INGR:DI ENTS   ------- I ------ E]--I-.

P.rcent           Exposure   Llmlts   -TWA
Range                ACGIH/OSHA(where    es:.)     CAS    Ill.mber             ChejTI:cll    Name

----------,---,-------------,----.,  ~ ,,--- I,,,~        -~ ,,---------..---,------,,---
>30-60                1/1       m§/m3                                         7664-93-9                SuLFUBIC   ACID

Expolure   Limit   A5breviatlens
----. I ,---- I ,-,,,,--,,,----, ~ -,--- ~ , , ~ ,
TWA.TIItle   W.lght.d   Aver.s®     I-C.Hing

S-Short  Tarn   Expo.ure        Sk-Skirl
Sol-Solubl.   Compounds              Fu-Fumes

lnsol-Insoluble   conpoun!s         Du-Dust +.,
+I

---------. IL ------------  a: G ULATORY  I NFORAAT I oN  ------.--------------------

This   Fred'Jct   cori=]Inf   a   toxic   chemical   or   ch.eica`t   lubJect   to   the   r®portin¢
rcquir.men[8   of   S.ctlon   313   cf   Tltle   Ill   of   the   Super fund   Amendn.nts   end
R.au:hcirlzatiori   Act   cf    1986   .nd   40   CFR   Part   372.

--------------------------- S I a.NA I WORD ±=== ---- n -----.--
DANGER    --CORROSIVE

..........-i--------n--I-----.HAZARDS-.-----------------I--I------=----=
Contact   with   this   in.terial   wlll   cause  burns   to   th.   skin,   .yes   &Ad  miicous

in .n.b r a n a 8 .
Wh.A   thle   mat.rlal   con.i    into   contact  with   the   ey.a,   ]eri®u9   d&mag.   may   occur,
This   product   ls   h.rmfLjl   by    lnhalatlon,   wh.n  -in   contact  with   th.   8kln

and    !f    lt    is   Swallow.d.
This   Product   19   irrlt.ting   to   the   .yes,   relpirltory   gy!t"  and  .kln.
This   product   may   b¢   fatal    lf    lt   15   Swallowed.

FORD   MOTOR   COMPANY
DEARaoRN   Mi   48121



C`U.3   2i    '91    14:89   CHGO   DI€T   Ill.=l:I_Ml:`T   Cif:=±g`IM

MSDS
(CONITINUED)

P.6

Tax   no.    :    042840
Pr1hto.t`..obp/ao92e/9o2

----- I -------------  TARGET  ORGANS   AND  MEDICAL   CONDITIONS   ---- I--ii --------.- I--=

OV..-exFo3ure   to   &om.   hazardous    lngredlent=    in   thls   ProdlJct   has   been   found
to   effect   cert.In  body   organs   and   sy3t.m&   In  cxp.rlm.ntal   anim.I.   and/or
h'|mariB.    These   incluclc:

Lungs
Teeth
Skln.    Ey.i.   and   R.8pir.tory   System

---.---.------.-------  ACUTE  Tot I C `TY  I NFORMATI 0N  ------------.-- I -------..-- I

Ee5ed   cn   the   ccimpocltlcn   of   th.   product   ldentlf led   by   th.   suppller,
±±lected   porclonS   of   the   ac'.te   toxicity   Information   frcffl   RTECS   ar.
35    fc)1lcws:

7664-$3-9          SulFURIC    AC!O
IAhalatloA.    adult   rat,    LC50   -;10   mg/m3    (2   Hour.}
Oral,    adult   rat,    L050   -2140  mg/kg                                                            .

---I---I---I -----.-- II--SAP i  H^NDl lNG  AND  STORAGE --.- Ill ----- ±+---±= --------

Oc}   net   breathe   Sas/fuma6/vlfcr/spray.
Usa   t:.,ls   product   w:th   €dcqL.ate   ventll]ticln.
Co   net   €®t   thls   mat.rlal    ln   your   eyes.   en   your   Skini   or   on   your   clothlng.
Thl.   ls   an  oxldl=ing   .;.nt  -&veld  brln8lng   lt   Into  cantlet  wlth  .a
cr6an:c   material .

Ster.   this   product   in  .Ir-tlqht  co,italners  &w]y   fron   3eurc..  of   h®&t  .r`d
I  i 5 '`` I `

.,in..._..._u..  FIRE,   £XPLoS[ON  AND  REACT,V[TT   ,HFOR,IATfoH  _,___==_ ....

5rinsln§   thlf   product   Into   contact  wlth   cacbL£8tlble  m&:arill   in.y   cause   a   I Ire.
:XTING'JISHER    INFORHATION:    Dry   chemical,    foe,ii,    car5en   dioxide.
usa  w.ter   to  cool   f ir.-.x;osed  contalnerE  and   to  prc)tact  p.r]onnel.
W.]r   salf-contain.d  bre&thiAg   app.ratu&.
This   produec   can   r6let  violently  wlth   reducing  .gentl   and.organlc  mat.rlals.
Exploelve   HYDROG€H   GAS   fT18y   be   rate...d    lf   &qu.eu.   Solutlon&   ol    thl.   mat.rlal
ccme    into   contact   wlth   reactlv.   metall    (lRON,    ZINC,    ALUHIWul)  .

Irrltatlng   and/or   toxic   fumal   &Ad   i.se5  may  b.  .fTtltcad   upon   h..ttng  of
thl]   preduc::.

The   decompclitlon   of   thl8   prodllct  wl H.  release   toxlc   pa.aS.

FORD   MOToft   COMPANY
DEAR80RN   Mt   4€121
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MSDS
(CONTINUED)

P.7

Tax   no.     :    042840
Prlnt   Date   :   o4P/aoo2?9o3

--------------------  PROTECTI V=   I,£ASURES   AND  TREATMENTS   I ------. Ir---I-I -----------

Use   c)f   an    impervious   apror`    Is   recommended.
use   general   v.ntl`ation   and   use   local   exhaust.   wh.re   poss!ble,    In   coflf lned   cr
®nc`osad   spaces.

Wear   ch.mlcal   goggl.8   and   fac.   8hleld.
The  llse   ct   neopr.ne   glov.8   is   reconm.nded.
Ir`  case   of   contact  wlth   .y.8.   rln.e   imedlately  with   plenty   of  water   ar`d   ..®k
medical    advice,

lmedlat®`y   tak.  off   all   contanlnat.d  ctcthing.
If    the   iT,aterlal    Tl   ®w&`1owEd,    get   limedlate   ftedic&l    attention   or   adv:ee   --
Giv.   sav.rat   gla8ses   of   water   or  milk.

It   gas/rune/vapor/dust/mlst   fr¢m   the  materlal    is   inhale!.   remove   the   affected
per.cin    lmmediat.`y   to   fresh   air.

for   Skln   contact   f lu®h   with   large   amounts   clf   water.
Wash   theroughly   after   h.and`In£.

------------- I ---.- I-` ----  NOTES  T0  PHYS I C I AHS  .--------- I ------- at.--I---==--

If   the   product   is   Ingested,   probab`.  muco=al   denage  may   contraindlcate   the   LJse
of   ga&trl¢   lava!e.     Tr.a:   the  affected   person   &3?rcFrlately.

-----.--------- a ------  SPI LLs i  LEAKS  AND  DISPOSAL  I---A--d .---.----- ==.=

:llmin.t.   e]l   .ci.'rce&   of    lgnitlen  or   flamm&ble!   that   may   con.   Into   con:act         .
w:th   a   sFill    c:i   tr.Is   rr,at..-ia!.

Avoid   .kln   co,it]c:   and    lnhalatlon   of   vapors   durlr{g   difFesil   of   gpllls.
OI8pcs.   ef   wast.  matarlal    ]cco.-ding   to   Loc&l,   Stet.,   end   Fad.,-8l
Envlrorun.r,t.I   Reculatlone.

In   cage   ¢f    large   SpiHB,    fclllew   all    facHlty   Efh.rg.ncy   ReSponse   Procedures.

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

This   i.   an   .cldlc  mlt.rlal.

------  U.  S.   OEPARTAENT  0F  TRANSPORTATloN   IHFORHATION  ----- I ------ =

Shipping    name:     BATTERY    FLUID.     ACID       LJN:    :7SC

Hazard   Clasai   Corrollv.  matarlal                   Ha:ard   L]bel!   Corrosive

The   chonilcal   nlme(i)    appearing   below.under   `'NME"   must   .ppear   a8   part   of
shipplnq   name   IF   the   alTiount   being   Chipped   in   each   coAtalner   .xc.ed!   the
quantlty   .horn   under   ''RQ"   below.     The   l®tter=   "RQ"   must   ®lSo   app.ar   as.plrt
of   the   Shipplng   name,    ln   th.   form!                                                                  i

ihlpp:ng   name.    ch®mlcal    home,    RQ.
For   U.S.      Shlpmellts   fran   Ford   F®cillties,    cc)nsult   the   ''Ford

Hazardou8   I.terial   TranSpertation   Control   Program"   Hanual,   oth.rwi!a
ccin8ult    49CFR172.
------ ¢AS--RQ (lbs)   -NAME ----------.--..----------.--------------.---------------

7664-93-9         2777         SuLfuRIC   ACID

FORD   MOTOR   CC)MPAN.Y
-.,,,  1^  .
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MSDS
(CONTINUEDl

Tax   no.     :    042840 °     print  o`te  ,  oF/aoq2e/9#

------------------..--------  PREPARATl oN   I NFORHATl oN  ----------------------- E=--.

Ha8lth   and   safety   Information   h&e   been   evaluated   by:

Envirohm6ntal   &   Occupational   Toxicology,      Occupatjonal   Health   6   Sat.ty,
Ford   ttotor   Company
goo   Parklane  Towers   W.st,   Bcarborn,   Hl      48126        ..

For   .margency   c&tt:       (SIS)    337-3182   -or-(313}    323-0045    (for   24   hour   €.rvice)

Thls    ia   tlia   last   page   of   thi.   HSOS.

FORD   MOTOR   COMPANY
OEARBOEN   Ml   48121



Fiui3   21     '9114:1C)   CH13`J    DIST    IIlr-O_m3T   OFC_CENCC-II`l

RATER{AL   SAFETY
DATA   SHEET

AMOCO   REGULj`R   LEan-FREE   GAsoL[h.I

MSDS   NO:        02003992

MANurACTufLER/suppLIER:
Apoco  Oil   Company

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

EMERGENCY   HEAL"   I}TOR+tATION:       (800)   447-873S
RERGENCY   SPILL   INFORATION:       (BOO)    424-9300

CH"R£'C,  U.S.A.
OTRER  pRODuct   gAFETT   IrmoRA.ION:      (312)   856-3907

IMPORTANT   CoueoNEms:      Gasoline   (C^S   8006-61-9)   ^CGIZI  TLV   300   ppm,   ST£L   500   ppn;
OSHA  P£L   300   ppn,   STaL   500  ppa.
Elen2eAe   (cos   71-43-2)   ^CGIH  TLV  10   ppn;   Osm  P8L   1   ppm

{:::riu:g£:£e:::!!n!rhi:io:;B;:tlon.

tr.1ENlh.G  ST^.£RENT :    E::a::ie::t5:::{ge::r3:::: in::gha:3P::u:::feE:E}i:n!£CgTva!3:::a

and/or  &gplrated  into  lungs.   Can  produce  skin  lrrltation  on
Prolonged  or  repeated  contact.   Use  eg  zBotor   fuel  only.   LorLg-tern
c=poeure  to  vapors  has  caused  c:ancer   ln  laboratclry  anlnals.

I.":S/h'EPA  CODES:.(HE*Tr:;1) (rL"AalLIT¥;3)(REACTIV:T¥;O) ,   Chronic  h.alth  hazard

A.t3PE:^RAJl.C=  ^ro   ODOP`:     Clear,   bright   liquid.      Characteristic  odor.

!±aALTH  mzALu   IREORintlo«

=F?=CT :

FIRST   ^=D:

PROTECT I ON :

E?FECT:

FIRST   AID!

EYE

±l.!gb  concentrations  of  vapor/nist  Day  caus.   e?e  dlEcotBf.art.

flush  eyes  vlth  plea.ty  cf  vat.I.     Get  nedical  ettentlon  if   irrltatlc>.i
pers istg . .

Non®  r.quired;   however,   use  of  eye  protection   is  good. industrl®l  prectlce.

SXIN

::3}::9::£:tr:i::ted  Contact  can  defat  th.  fkin  and  1.ad  to  lrrltation

::;::§i§§8i!a§!;:::i::::::i:i:;a:i:::.an:end:;.b::::=i::::€C:::hi:.gifai
.PROTECTION:  .   Avoid  prolong.d  or   rep.oted  Skin  ccintact.      Wear  protective   clothing   end

gloves   !f  prolonged  or  r.peated  contact  ig  likely.

EFFECT i

INiELATION

Vapour  harmful.     High  vapor  conc®ntrBtiong   can  cause  headaches,   dlzzlne8S,
drcv5ine8B   and  nausea.     See  Toxicology  section.

FIE£T  ^!D:        If  adverse  effects  occur,   remove  to  uncontanlnated  area.     Give  ert!f lcial
respiration  lf  not  br®athing.     Get  in.dical  attention.

PROT=CTIC)N!    ¥::tYi::;::e¥:a::a::::i::; i::;  N!:3i9usb#a::i:i f{:E°:e:;€£::o¥{:: ich[:lil

protect   against   organic  vapcr/mist.



..`tlc:CnuG   Z1     '9|    14:  10-Ci]i=O. Lil-ST-.I-ri.=C'_M'3T   C.r-C_CENCC-Il1
`r{S3S    NO:        020C3992

PAGE    02    C)F    05

HEALTH   r..izA.ap   INFORMATION   -   coNTzroED

£FFE:CT :

FIRST   AID:

Ih'G=STION

Low  viscosity  prod..ct.     Harmful  or   fa..al   i€   esplrated   into   lungs.

If   svalloved,   do  NOT   Lr.duce  vomi`ting.     Get   lrm.diatc  nedic8l   attentio.`.

FIRS   AND   ExpLoszoN   INfoRltATIoh.

FLAsrEolNT :                 -45oF

FLA}O{AEL£   LIMlt`S:       UPP=R:       7.6%      Lofu'=R:       I.3%

A.uTO{GNITION   TFTERATURE :                     4950f

EXTING.JISHING  MEDIA!     Agents   approv.d   for  Class   8  hazards   (..g.,   dry  chenical,   carbon
dioxid.,   halogendted  agents,   foan,   st.an)  or  voter  fog.

I.h-u'S.JAL  a:R=  i``.a  EXPLOSION  rJ\Ziocs:     Extremely  f larmable  vapor,`air  ni#tureg   fora.
.Extlngulshnent   of   i ire  b€£ore  source  of  vapor   ls  shut  off  can  create  an
explc§1ve  mixture   ill   air.

.OR=C.iuT}Oh.S:      r`oep  avcy   frem   igni..Icln  go.jrces   (e.g.,   h.at,   sparks   and  open   flane3).
Kc®p  contain.I   closed.     use  With  adeqtiato  ventilatloA.

REACTIVITY   INPORATION

3.i.\'G=RO'..S   P.:^CTIC..\'S:     Avoid   chlcr!p.e,   flL:orine  ar.a  other  strc>ng   olldizers.

:-._iLZ+.F®OL'S   D=COHPOS{TION:      Burr.i,-.g   can  produce   carbo,i  ncnoxi6e   a,`.a/ar   carbon  dioxide
.        and   etr,er  r.arr`:ul  prodticts.

STi3ILIT¥:      Burning   can  be   Started   easily.

CH=HICAL   A}ro   EIFTSICAL   PROPERTIES

BOIL:NG   Pot.NT:                       80®r   TO                  430®F,   Range

8OLu8:L}?Y   ]!{   WATER:      Negligible,    b.low   a.1t.

SPECIFIC   Ga^VITY   (h.AT=R   a   I):                      0.75

VAPOR  PRESSURE!      7-ls   lb   RVP    (A5"  D-323)

VAPOR   DENSITY   (AIR   -i):                   3   TO               4



+I,:.   ::     ,.=!    1.:  [£   cH,:.,:,   D15T    H;-`:I-H:`Tndi{i:OcE!.:`;L£'i   LEAL,-I..p`£±   G;.suLiti£

MSDS    NO:        02003992

PAGE   03   0F   05

STORAGE   AND   ENVIRONM=NTAL   PROTECTION

S:OiLiG=   .e`=QulRE:M=h.TS:      Store    ir}   flammable   llqul6s   storage   area.      Ko.p   Container   closed.
Stc)re   away   from  h.dt,    ignltlon  sources,   and  Open   fla.me   in
ecccrdance  wl:h  applicabl.  federal,   State,   or  local  regula..lens.

SPILLS  Arm   LEAKS!     R®mov.   or   sht:t   of i   all   Sources   of   ignition.     Use  vote..   Spray   to
digperse  vapors.      }ncr®ose  ventilation,    if  poaglble.     Car,Cain  o.i  an
absorbent  ndterial   (a.g.,   sand,   8avdust,   dirt,   clay).     Reep  out  of
Severs   and  waten/a}.a.

fu.ASTE  DISPOSAL:     Residues   and   splll®d  material   ere   ha2ardo8s   waste  due   to   igrLitabllity.
Dispa.al  must  be   ln  accordance  With  applicable  federal,   8¢ate,   or

'Jlations.     Enclosed-controll-.a   lnclneration  ls  recctnnendedlocal  ro
unless  di rec:ed  oth.rvig®  by  appllcablo  ordinances

SPEC:iL  PRi-CAUT]Oh.S:     Keep  out   ef   severs   and  wet.rveys.      Avoid  strong   oxi6izers.
Report   splllg   to   appropriate   euthor!ties.     Usa  AS  MOTOR  fu=L
ONLY .

Tax:C:OLOGICAL   INFOENATIC)N

:Y::     Primer:y  eye   irritatio.I   score   0.0/ilo.0   (rabbits).

Sr`Ih':     P.-iaery  6ermal   irrltatio.1  score   i.i/8.0   (rebblts).     Acute  dermal  LD50  g:eater
than  Snl/kg   (rabbits).     Practically  nontcxic   for  acute  exposures  by  this   route.

IN}nLATION:      Acute   LC50   20.7ng/i   (rats).

I.VG:S?:C.:`.:      .i..:u:e   oral   LD5018.3=l/kg   (ra-.s).     Practically   nontoxic   for   acute
ej:pos.t:es   by  i:-.is   re'j-.e.

£xcessi`'e   .apes.jre  to  vapors  nay  produce  h.adaches,   d!zzin.ss,   nausea,   6rcvs!-
ness,   1rrite:ion  of  eyes,   nose   and  throat  and  c®n€rel  nervot!s   systerl
depressiori..

!i;i;i:;!i!;:i!f!::;fi:!!:i!:;::i!i:;:i::;:ii!:!i!;:i:i::i;;:ii!;:!i;:::;
i::;:. an:e:::::b!;a:h:u£{:::;A:u£:i.::i;::a:t:::e3n::::.::  :i:tn:}:  :i€.?eyThe
91gr.1f icance  cf  the  mouse   liver  tuner  response   in  terns  of   hunan  health   is
ques t lonable .

Inhalation  of  vhol®  unlcaded  9asollne  vapors  did  not  produce  birth  defects   irl
labaratorr  animals.

Gasoline   ls   a  complex  Dlxture   o!  hydroca.rbana  and  cor`€ain€   berizene   (up  to   4

:::#:h:i.;  ::i::::ea::A:::a?:;uk::i:?;Ene£P£:::ea::  :!E:rL:::::s:{b!:::e::£:::s
(anenla).      B®r`zcne   is   considered   a   huffian   carcinogen   by   IARC,   Nip   and  OSL.Jl.

:::;.::::::eh::a:E±:n:n3f.£a:::::::  c:h:a:;:e;r5:::::a:n:o[:E: ¥£::::::i::a.
wer.   6.en   ln  chronic  8tudles   on  xylene   ln  guinea  pigs  but   not   ln  rats.

Aspiration  of   this  product   into   +,he   lungs   can  cause   chenlcal  pneumonia   and   can
be   fatei.     Aspiration   into   the   lungs   can  occur  while   vomiting   after   ingestion
of   this   product.
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seE5PRIME/E

PBOPERTIES  At``i. SPECIFICATIONS

EXCELLENT FOB  "MINI-HOLES"
AND VERTICAL STACKING

These  non-nitroglyce/in  emulsion  Produc:S  are  packaged  in  conve.iier
one.pound,  one.hal(,  cHle-third.  anc)  One-Qua.".er  pound  cart,.idges  a,^,
formulated  lo  provide  a  seismic  Pulse  equa'  to  a..Jnamite  for  clear.  s!ia;
seismic recorc.s.

Al:hough  classified  as  high  explosive,  seisFP.lME/:  emulsions  are  nor
heacjacne  anc)  nave  excellent  resis:ance  to  accider.:al  c].etoria:ion  by  frictlon c
irr.pact.

Spiral.wc:r?id  1,'4  tc>  1,.'2.?ounc!  Paper  Car.ricges  `are.easily  capped  an
waxed to sieep well.

PF}ODUCT                                           E-1                  E-1/2            E-1;3           E-i/4

\``'e,sn:

S:=€

S:yl3
De,i3i:y  (`gm/cc)

One Pound     -i..'2 Fc)und   lt3 Pouncl   1/4 Pound
21i'4x81,.'211..'2x811/8x8            1X8

49
1.18

V5!o=i:}.  J.f3st  /..`-c=.ifinecl)              1 e.5oo

]3:3r;a:io..I  ]'€Ss.Ire                           loo
..:i:==a-s.)

A=s.3l.I:e  sjl..`  S:.re.Igth                        69S
•` = 2 : , C = ,

.==,a:i.,'s  :,L.;r.  S:-e-:t,-,                        leo

(.iN,==,='.Ocl')

SIN               9IN               SNI
1.15                     1,15                     1.15

1 €.000           15.000          14,500
loo                loo               loo

775               77S               775

1C.S                     IOS                    105

PACKAGING
Available  in  four sizes to  meet  vertical  s:asking  a;

•mini-hole. ap?iicatior.s. seispF]lMEJE in the one-pou,

size   is   packaged  in  thin-walled,   easy  couplii
canric].ges  for  vertica!  s:ackins  or  larger  downh(
shots.

In   t'ne   17'2  to  lr'4-pciij.nd  sjz3S,  seisFFilME,..:

p2=+`agec§ in spira!-wound oaper car.,`i5§es.
AI:  sizes r,ave exceilen: v..a(e,. resis.lance ar`d car,

injtia:ed with a #8 strength STATIG}/iAST:P` oe:or,a:{

5F4TJgAVH5FEIFE€`.  =!ectri:: .=J3t3rLa{3rs fo,-Seismic =xp!ci.atiot-:

DESIGN:D  FC)i  S=lsMIC  V`,'3.=.K  -  Exclusive  A:lee  eie::..ic  rr,a:=.1  p,'evides  re!i{
de:a,latio.1  with  minimum  lag  time  a.ic  s=at{er.  Full  #S  strerig:r.  exD!csi`,.e  ouTp..t  {c  I
i.-.Sure initiaticn oi the seismic c,ia...;e,  e`.'er.  '.nder severe cenc.ii;or!s.

UN:XC:'.I.=D  P:3.=OF}MANC:  -Fi;Sid  s:atjstical ql..ail:y ccr.trol .,ests  are  pert.c .-,.
art  all  co.mpenents  and  on  the  corTi?leted  detor`ator  tc>  assure  reiiaDle  and  co.isis
performance.  A  tough,  hard  enarriel  ccating  unc}er the  plastic  outer j.-.sulation  provi
additional protection against shortin3 o{ legwires under extreme conciitjons.

WATEF{  AND  WEATHEF}.Pac)OF  .   Legwire  insulation  is  eesiened  to  withs:
extrerT`es o(  heat  anc. cold  and the  severe  conciiticlns encountered  in  cleep-hole  lea:
All  detonators  contair:  a  double-crim?ed  rubber  plug  to  p,.ovicje  a  vi.ate/-tight  €
Excelle.-,t firing cha,-acle,is[ics perrr!j:  iLise  in  single-hole or in..Iti?le-hole pattern slnco{

PBOPEBTIES AND SPECIFICATIONS
•  De!3,1a:or s:,.e.r`,gth  . #8
•  =LI.^,c:ior,.:r,§  .`'wT\e scatter . Les; than 0.001  second: even

lc\.,.er  as  fi.-:,r`.=  c'.rrer`:  is  increased
•  i.±:3T„Ter`dec  fir:n3 Current -3 to  i 0 art,ps  DC. 4 to  10

a,|l=s AC
•  V..'a..a.  IrTirriersicr\,  clep:h  (max. tested)  -500  lee..
•   5.'ic`3€\..'i..3  re::s:a.-ice  .  0.9 Ohms
•   Del.cHia:3r  she.'!  -Gilcjing  metal

REDUCED  SENSITIVITY
TO  EXTBANEOUS  ELECTPICITY

i.  a:ec:a   c'ic:eu.ire  and  the  SF  featur5  in  the  electric  match
pfo`...c.:-ri-=L=..-c   a  .i-';:..ill``Ji..y  `o  sta`Ic  elec:.'iclty.

OPERATING AIDS
With  recommended  firing  currents,  STATICMAST:F]  eie

detonatc>rs iileet all requirements for series firing.
WAFZNING  -  Dc>  not  use  STATICMASTE,3  electric  detonate
the same circuit with other types c>r b,-ancs ot. electric detona..:

PACKAGING
STATICMASTEB  electric  de`onatcrs  corno  with  spot

duplex  copper  lead  w;res  (yellow  ccilor)  in  lengths  of  40..  60',
loo..120',150.,160`,   200',  250.,  300',  anc!  400`:  a.ic±  in  Sh
legwire  lengths  (folded  duplex  wires,  yellc>w)  measuring  12.
and 24..



+FF     11      ..a:    |E:I:I.?    I,..'till    +t'!El.'Fi:-I    +Lri..`ll:I

•      EA   Z   A   R   D   0   U   S        C   a   I   M   I   C   A   L     MAT   E   A   I   A  L

F`.i    3

S   A   I   I  TY     DA   I  A      S   H   E   E  I

ATIAS  pove£R  comANr
15301   DALLAS   PARICWAY
SUITE   1200
DALLAS,   TEXAS      75248
Tier  gio-86o-5237

2.     PREPAREm  BY:       P.I.   Therriaulc            DATE:        06-24-88

3.     ±tmlcAI.  ERERGENcy  TELEPEON=  NunERs:

EAST  OF  THE  XISSISSIPPI:      717   -   386   -   4121
REST  OF   THE  MISSISSIPPI:      417   -624   -   0212

TEE  RAT=RIALs  DEscRIEED   IN  H.Is  DArA  SHEH  ARE:

:-'.\Zluous  CEE¥ICAL  Ii`'CREDIENIS

REVISION:      Otie

5.     c.A:={ICAL  AND  c.:"ON  }IA}e(s)   OF  EAzaeo8s  cE"ICAL  ¥.IXTURE/INCREilENTs:
ApexLAll  Grades,   RXL  614,   Ry.L  615,   Pctw.erAh.-.ill  Grades,   Bul'£  Ez2ulsions-.lil   Grades

y2jor  Ea2ardotis  Irigredleacs  Include:
Az==ctiivQ  }{i :race
Diesel  Oil   (Ia  SoDe  Fo==ulas)

ISCA                      GAS                          RI:CS
LISTED                       NO.                                   NO.

i.                6484-52-2             BR9050000
68334-30-5           h'o  Listing

*.ote:      See  y,SOS  fc=  .tL=or.iu=  Ni==ate  Plus  fuel  Oil

6.     pEyslcAI.  AeTD  cI¥.ICAL  c}+RACT=RISIlcs:
Vapor       Flash    }!elting    Boiling

P=essL!=e     pair.=     Poin€°C     ?oinc°C

Amoalu=  Nicra,Ce            0                  a               155               190

Specific
G=avicv

y`ol,
Wc.         Odor Aooearar,ce

i.725          83         None     L-nice  soli
Diesel   oil                       Bd               nd                   nd       147.371          0.87            tld     Pungeac  Browa  Liq.t
Hixtv=e                               h`eg.           ad                   nd            125        I.1   to   I.3     h-A         None     White  cre€

nd  =  No  Data           d  =  Dissociates       na  a    Not  Applicable
pEyslcAL  HAzaes:

Atmcniun  Nicrace  -DOT:      O:<1dizer
Mixcu=e     DOT  Explosive,   Blasting  Agent

8.      EEALTi  IIAZARI)S:
.  -'    .   .   I      .....-.    _

Carcinogen
Corroslive
Hghiy  Toxic
lrritarlt
Sensicizer
Toxic
Target  Organ  ff feces

9.      PRn{ARY   ROUTE(S)   OF   ENTRY:               No   Data

10.      PERIrT_SSIBLE   EXPOSURE  LIMITS:         No   Data

Diesel  oil:     Flamable

--i-  __-= ---,  _

Ref :   Reglsc::`.  o£  Toxic  Effeccs
o£   Chemical   Subscarices   (RTECS)

N  I     No   C=icet:1a  Match
i.  =    Poslc'.ve  Crlceria  yratc,h

per   RT:CS
nd   I     No   Deca



11.      I,ISTINCS:

urERIAL

Emulsions/A};FO   Blends
Page   2

NIP  ANNUAL   REPORT                   IARC                             0SF.A
ON   CARCINOG"S                        MONOGRAPHS            CARCINOGEN

12.      CEtlmAI.LY  APpLICABLE   PRECAUTloNs   FOR   SALRE  HAmLING  ANI>   tjsE:

ErrclBtlc  pRACTlcEs :

Avoid  Skin  and  Eye   Cc>n€acc.     Avclid  Ereaching  Blasting  Fumes.

PROTEctlvs  lflASURES   I}URINC  REPAIR  AND  IAINTENANCE   OF  CONIAHNATED   EQUIP±ENT:

Use  nod  sparking  tools,   avoid  open  £1ane,  wear  rlortnal  safety  equiptnent,
Suct`  as  safecy  glasses  Sad  hard  hat.

PROCEDtJRES   FOR  CLEANUP   OF   SPILLS   AI®  I.EARS:

Bulk  Product:     Isolate  and  coticairL  spilled  tracerial.   Cotitacc  Distri`3utor
er  J}.=las   Powder  for   Spill  Respcr.se  Assis[a?.ce.
The   dis?osal  of  daaaged  or  dete=io=ated  ex?loslves  =&s=  be
ca==ied  otic   in  accordance  `'it.A  all  Federal  and  S[a:e  Regclatior.s.
In   t..|e  everLt  of  a  tpajor  spill,   cer.:act   tL.e  l!acicmal  Res?case
Ceacer   (800-424-8802)   and  the  local  Police.

13.     CONTROL  mstlREs:

£!lGI!TT.mlNC:             Follow   Bd.T=   scar'.da=ds   fc>r   stc>=age   (27   CFR   151   Subpar=   3)
Exce?C   for   Bul`dc  ?=cd'dc=s,   see   "Bo's   ar.a  ='or.'ts  -Ins:I.icticrLs   ar.d

W'aztir.gs"   -fc87Ld  i]  every  s.Llippiag   case.
See  lr.stit.e:e  o±  F.a.tcers  of  Exglos-ives   ?ti.Dlica=ions.

WORK  PRACTICES:      Follow   OSEA   Standards   for.Stc>rage   a.id   .u'se   (29   CE`R   1910.1.09)
Excep=   for  Bulk  products,   see  ''I)o's  and  Don'cs  -Inst"cciotis  and

Was-:tings"  -  jot:ad  in  every  shippitlg  case.
See  Ins=ic.|ce  o£  Makers  o£  Explosives  Publications.

pERsoNAI  pROTECTlvE  £Qulp.ngNT :

Avoid  Co}.ic   fuses   froB  blascing,  wear  no=tEal  procec[ive  equipment,   .
such  as  Safe[y  glasses.   hard  hats.   eec.

14.      RERGEh'CY  AND  FIRST  AII)   PROCEURES:

I)o  t`ot  atcetBpt   to  fig.nc  fires  involving  explosives.
Imedia,tely  evacuate  the  area.     AVold  toxic  fumes  from  fires.
In  ca,se  of   skin   coritac€,  wash  affec=Ced  area  `.ith  water.     Eye   co?.tact  -
flush  eyes  for  ac  least   15  ainu:es  and  cotisulc  a  Physician.

15.     DISCIAIRER:         The  above   inforEation  taken  frotE  varic7us  publl6hed  and  un?..blished
sciurc:es   ls  believed   Co  be   accurate   and   ref.resents   the  best
lnfclr=acion  currently  av3ilable   co  us.     However,   tL.e  t=ake  no  t7arran:
of  the  accuracy  ot-such   infortnat:ion,   e:`:press  or  itxplied,   and  assua€
t`o  1iabllicy  re6ultlng  frc)a  lt:s  use.     Users  should  taake  their  oun

#¥S:CS83E±:3Ea:Opt:;::::?e  the  Sulcabillty  clf  the  imf ortn€:ion  for



a:'frgpfb#gh/.A;a,iio,inc.
I 220 hkfro OeAee Bai`k To`Ie/
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-D      Sac.    o±   Explor.   Ge?..pbyslc
J       c/o   Ks.    Geologl.cal   Survey

1930   ConstaLnt   Ave.
.Lawrerice,    KS      66046

)NVOICE
iworeE t>^TE n-E NO. P,C'.i

11/18/91 40049 1

Sl+fp      Fort   Bend   Co.    Dellvet`y          4
'\\
L-..TO

---1-   _ --•'C(..`r!`..:.3=,?S.i =i .-E
i   ``'-::.T±?ffi !  .trgi   i    .   :.:-;,:?IJrsEI.C.

SH:P V!A Sh.lp DATE TEF'us

10849 11/15/91 S30
i.....

Our   Truck 11/15/91 Net    30   Days

ITEM NO.                         I                                                                                                                            ITEM DESC8lpTIC»I
I..J||r.I.-T`¥--a CI.`.¢NTrivsHIPPE:. =Tr. `u' N I T I               ,Jtlrr pa'CE Fqlcs ljNrTl OISCCLiRT     i                  EXTENDED PFllcE

00 80'    SW   STATICM STIR c,t8<
CUCLB.*sAL.CLBCUIa.,`..-.......?;,,`...:..•..,.

.......,,..`.`..,       -..•..-`•.,\I.,,..:-::(-`-,,::,',`i,•...::..:..`•,..,.I.'..:...`....`•.-.:...i...;...:..i--.-..-1*

97  .  98....i6.56'--.-`.:`-i'.:-'...,.'`....-..-..'3/,14.26.78,€-.....,,,',•,..,•~.,.12.000 12.000 EACI] 816 . 50

3 SEISPRIME   E   1- /8X /3
:. . _4  . 000?... •.........        .         .4.000. LB •t€.. ....  . .164 . 00`...

5i-:....--..:.....:.i...::` riiz.A.ri.DOus . .inTR HNbL
.CHG                     ..I  ::   ....

I.1..000    ,.,.o
•.,.         .-I.....   :      .I      1.000;....< %SAL •.'.  -'.   .. .   -I.    ,''.'  I   3  ;  1.4.-,,.

ol'
•.  . ..E..R. C.6 . -    HIGZI

EXPLC) IVES
4 . 000 4 . 000 LB 8.506.50,.....i,II,?:i . :.

06 i=.R.C.C.     -DE:TQNATOR`
12.000•1,,i.,.•-...`..;`...'._'...•.......,..J-::...,...... 12   .   000`,=.,,.,,......,.,',,®....I    EACHII.

•:,.? ,.
..:..I-,i   .   _, /-_|J:gal

`. : ,. : .` •11.;..i    ;.:,i:(.: T:. JJf 1`-     i `J \,
•-.` ,.',,..?.:     .i.(cl.•-;r) J3/4

`..........,...I.....

sALEs AMcun 108 . 7
Mlso. CHAF`GES .0

FF]ElaRT .0,
SALES TAX

TOTAL -

PAYMENT F]ECO
oAi  iNr.F DUE

C..i..``yr:T,

504080

081253

o`'oo'ooo\
Bo;.6o

oooooo
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