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KANSAS GEOLOGICAL SURVEY EXPLORATION SERVICES
‘ ACCIDENT PREVENTION PLAN

L PROIJE ESCRIPTION

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

II.  STATEMENT OF WORK

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
(DOE), 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.

Scope 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 (common-depth-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 Hz natural frequency geophones which respond
cleanly to frequencies in excess of 1000 Hz. The seismograph will be a 48-channel
EG&G 15-bit instantaneous 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-
727, GW-730, GW-623, GW-627, and GW-629.

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 parameters 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 acquisition
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 (lab 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 caliber 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 skid-steer 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
both the .50-caliber seismic gun and 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 include 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 per-shot 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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II.  RESPONSIBILITIES

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

IV. SAFETY PERSONNEL
Safety Personnel and Emergency Contacts

1. Rick Miller (KGS)—Site Safety Officer

2. Dean Keiswetter (KGS)—Operations

3. Jerry Keithline (KGS)—Supply and Ammunition Officer
4. Joe Anderson (KGS)—Line Manager

5. Bill Doll (ORNL)—Company Representative & Project Safety Manager
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Safety Meeting at Survey Site Date:

Q

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

Environmental hazards (heat, plants, animals [snakes, etc.])
Vehicle safety (road travel, warning signs, traffic control)
Civilian/bystander safety (safe distances, visitor check-in)
Site requirements (PPC) (gloves, hats, shoes)

Emergency procedures (injuries, property damage, potential problems)

g o o g a a

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

O  First Aid (heat stroke, frostbite, animal bites, etc.)
The following people were present today:

Name (PRINT) Company Signature

Site Safety Officer
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Specific Safety Requi I

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

Vehicular Safety Equipment: All KGS vehicles and the ammunition 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 emergency.

Fire/Explosion Prevention: No smoking or open fires are allowed in or around the
vehicle carrying the blasting ammunition. The blasting vehicle will be equipped with a
fire extinguisher. The blasting vehicle will not be left 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 Accident Prevention Plan will be on the dashboard of each project

vehicle. Emergency call numbers and evacuation routes are posted on the Recording
Cube wall.

The following are the General Health and Safety Rules required by KGS for all staff and
subcontractors in all operations.

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

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

3. Always maintain a safe distance away from any of the explosive seismic
materials and devices unless you are specifically authorized or trained to handle
these materials. Keep persons not authorized in the use of these materials away
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10.

11.

12.

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 warning signals, flags, or barricades to ensure safety.

Report unsafe equipment, hazardous conditions, and unsafe acts.

Use the safety equipment specified for the job.

Practice good housekeeping in the work area.

For your protection, obey all warning signs such as "Keep Out," "No Smoking,"
"Eye Protection Required," and "Authorized Personnel Only." Become familiar
with site specific emergency response plans.

Do not take shortcuts. Use ladders, ramps, stairways, and 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 includes any time when
operating a company vehicle. Failure to obey this policy may result in
immediate termination 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 Emergency Room:

Poison Control Center:

Police:

Fire Department:

Airport:

Explosives Unit:

State Environmental Agency:

Client:

Emergen ntact:

Safety Coordinator: Phone -
Project Manager: Phone -

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

Hospital:
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Procedures

Accidents/Injury: 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 Aid and CPR certified. The following persons are also
certified as indicated (please circle area[s] of certification):

Certified in: First Aid CPR

Certified in: First Aid CPR

Certified in: First Aid CPR

Certified in: First Aid CPR

Certified in: First Aid CPR

Fire/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 ammunition may be used as part of the program, local fire, police, and other
governing authorities will be contacted and consulted prior to the use of any such
devices.

At least one KGS vehicle will be on site during the performance of all work. This
vehicle will be used for medical evacuation of project personnel, if necessary.
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VI.  ACTIVITY HAZARD ANALYSIS
A.  Work Item: Use of Class "C" Shotgun Ammunition

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

Control Measures-All project personnel working with or around the shotgun 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 form of shotgun ammunition. Site work will conform with appropriate
and reasonable Class "C" explosives handling, storage, communication, and detonation
procedures. All seismic shots will occur in shallow boreholes 2 to 4 feet below ground
level.

Rick Miller of the Kansas Geological Society will be responsible for the safe use of the
two kinds of shotgun ammunition to be used. He will review the blasting communica-
tions 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:

e 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 Class "C" shotgun ammunition.

e Transportation: The ammunition vehicle will carry proper DOT labels and will be
operated by Rick Miller on or near site. The vehicle will contain a fire extinguisher
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.

e Firing Communication: Rick Miller shall establish a series of warning 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 warning procedures
with all project participants at the initial site safety meeting, and will monitor
compliance with these procedures.
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e Safe Distances: All project personnel not authorized to handle the shotgun
ammunition and guns must stay a distance of 25 feet away from the guns and shot
locations. Non-project personnel will not be allowed in the work area.

Blasting shall not commence if any of these protocols is not met.
B. Work Item: Seismic Gun Safety Rules

Documents entitled "Mandatory Safety Rules for Use of the .50-Caliber Seismic Gun"
and "Operations/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 barrel is firmly bolted to a steel plate thatis 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 hard materials such as solid limestones or cemented sandstones, examination
revealed that either the bullet disintegrated, or the rock shattered, or both.

Oak Ridge, TN Page 20 July 1992



Transportation. Transportation of the auger gun, the seismic gun, and ammunition is
on a standard one-ton flat-bed four wheel drive truck. The ammunition is carried in .50-
caliber military-style ammo boxes. The ammo boxes are locked in 10-gauge steel boxes
that are permanently bolted to the truck bed. The gun is transported 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
classified as "Class C Explosive" by the U.S. Department of Transportation. No more
than 2000 rounds of each type of ammunition will be transported to this project, packed
in 160 per ammo can.

C. Work Item: Traffic Control

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

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

VII. SAFETY ANALYSIS

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

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, Firearms Safety.
DOE Report DOE/EV/06194-3, DOE Explosives Safety Manual.

ID Appendix 0550, Standard Operational Safety Requirements, Part III, Subpart I,
"Explosives"
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From the United States Department of Defense:
DOD 6055.9-STD, Ammunition and High Explosive Safety Standards

AR-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 Laboratory, have read the
previous accident prevention plan and understand its content in whole.

Name (PRINT Date Company Signature
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Attachment 1. Sketch of appfoximate location of proposed seismic reflection and VLF lines.
The seismic lines are dashed and the VLF lines are dotted. Locations may be

modified on the basis of field constraints.
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Attachment 4.

SAFETY ANALYSIS

Page 1

Potential Hazard

Lost/Stolen Ammunition

During Loading/Unloading:

Dropped cartridge

Introduction of foreign
material into breech or
barrel

During fFiring:

Muzzle Air Blast

Ricochet

Flashburns

Consequences

Personal injury or property

damage from unauthorized use.

Personal injury . from
accidental discharge.

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

Personal injury from flying
rocks, soil, debris.

Personal inju?y from
ricocheting projectile or
fragments.

Burns from muuzzle flashes

Mitiqgtion/Preveqijon Mechanism

Implementation of systuom to issue daily
amnunition allotment and control
inventory, in addition to physical control
of ammunition at all times.

Assure training of personnel in proper
handling of live ammunition.

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

Close fit of barrel in bdreholes

suppresses muzzle air blast and its
effects.

Design and use of seisumic gun prevents the
escape of projectile o fragments from the
borehole with sufficient energy to cause

~personal'injury.

Discharge into earth or containment device
suppresses muzzle flash.



SAILTY ANALYSIS

Page 2

Potential Hazard

Misfire

Accidental discharge of
seismic gun

Plugged barrel - dirt

Plugged barrel - water

Barrel disengagement from
plate

Breech disengagement from
barrel

During Transport

Accidental discharge

Consequences

Personal injury from
subsequent accidental
discharge of mistired round.

Injury to uninlended target.

Damage to barrel and
resultant personal injury.

Damage to barrel and
resultant personal injury.

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

Personal injury to crew

member(s) by flying breech
and bolt groups.

Injury to uninlended target.

Hitigation/Prevention flechanism

Assure training of personnei in proper
handling and disposal of misfired
ammunition.

P e L

Assure that operating procedures :
prevent transport of loaded seismic gun. ‘

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

Assure that operating procedures

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

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

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

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



SATLTY ANALYSIS .
Page 3

Poteptial Hazard Consequences ’ Mitigation/Preventicn Mechanism
Accidental drop or collision | Damage Lo barrel or firing Assure that Operating/trahsportation ‘
: . mechanism procedures require thorough inspection of

seismic gun after drop or collision
incidents. Seismic gun is disassembled
and stored in special compartment during
vehicular transport.




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

L Handling (always assume loaded and ready to fire)
A. Transporting (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:
Must be storage in a metal locked container
Must be stored with bolt and gun in separate locations
Must be completely broke down and cleaned prior to storage
Access to guns and ammo must be limited to trained personnel only
Live rounds cannot be stored closer than 5 ft from guns

B. Cleaning

1. Daily:

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

Bolt and breech must be oiled and check for mechanical operation

At the end of each 1/2 day service the barrel will be carefully inspected
and checked for signs of 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



C. Firing
1. Assumptions
NONE

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

.50—-CALIBER SEISMIC GUN

The .50~cal seilsmic gun 1s powerful and must be securely positioned when
fired. Danger exists not only with the bullet projectile, but also with the
recoil of a loose gun. Be sure that all mounting bolts are tight. Never
strike the gun or bolt with a metal object. If the gun is jamming or stick-
ing, clean it thoroughly with WD-40. Wiping down cleaned parts will help
avold the cohesion of dirt and sand to the parts.

Operational Safety Rules

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

2. Arz the gun ONLY when the gun is in poéition to be fired.
3. ALWAYS unlock the btolt when moving the gun (disarm ic).

4. NEVER mova the gun with a live rouand loaded.

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

6. ALWAYS double check safety procedures.

7. Use common gun sense.

Downhole Mode

Be sure all mounting btolts are tight. Do not force the gun down an
augered hole. Re-auger the hole, if necessary. Be sure that the base plate
rests on the ground. Have two people stand on the place when firing (flex
knees to absorb the shock).

If the hole has watar in it, seal the muzzle of the gun with tape or a
ballocn to keep water from seeping into the barrel. Avoid this sticuaction, if
possible. Water in the btarrel may seriously damage the gun when fired.
Injury is possible.

Surface Mode

Be sure all mounting bolts are tight. Carefully protect the breech,
trigger, and bolt when moving the apparatus. THE TRIGGER IS EASILY BROKEN.



.OPERATION/SAFETY RULES AND REGULATIONS
FOR THE

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

Opveration and Safetvy Requlations

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 unfired round should be released frcm the firing roc¢ and
drcpped into the empty shell casing can on the right side of the
devise making certain not {o touch the sleeve itself. The unfired
round should not be removed from the metal siesve fcr at least 20 .
minutes after placement in the empty shell casing can.

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

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



Improved Shallow Seismic-Reflection Source: Building a Better Buffalo

John Healev, Joe Anderson, Richard Miller, Dean Keiswetter, Don Steeples,
and Brett Bennett, Kansas Geological Survey

SUMDMARY

An improved design of the buffalo gun,
incorporating hole drilling and shooting into one
operation with almost total blast containment,
provided nearly 50 percent more recordable seismic
signal than the traditional buffalo gun. The ‘auger
gun’ is designed to optimize field efficiency, source
couple, and safety. The auger gun consists of three
main parts: power source, auger/screw, and
mocified buffalo gun. Amplitude spectra indicate the
auger gun delivers approximately 20 percent more
total energy and 50 percent more reflection energy
with no noticeable increase in recorded ground roll at
a test site in Lawrence, Kansas. Subtle changes in
source environment, such as a 15 cm gap betwaen the
detonaticn point and the base of the hole or inclusion
of water 25 opposed to air at the detcnation point,

2ve a significant effect on the quality of the recorded

ata. The auger gun should increase Seld efficiency
b over 30 percent on most shallow surveys, while
improving the signal-to-noise ratio and total energy
in compariscen to the buffalo gun.

INTRCDUCTION

Increasing environmental and
ring applications of reflection seismology
urred research and development of shallow
:wion reflection techniques and squipment.
~20rierof a mater iz necessary to

detect ulirashallow targets—generally the goal of

mes: envirenmenial and engineering studies
(Steepies and Miiler, 1680). Resolution can be
increcsad by boosting the recorded frequency and the

signal-to-noise ratio of reflection wavelets. Recent
advances in engineering seismographs have made
pcssibie cost-effective acquisition of 15-bit or greater
floating point data. Generating a high-frequency
seismic source pulse has been accomplished in a
mulzitede of different ways in the past (Miller et al,,
1985).

The moest commonly used seismic
sources on sha.low engineering surveys have fallen
uncer two main categories: explosives or weight
drops. The explosive category includes both high
exziosives and ‘guns’. Weight-drop sources include
evervthing from mechanically assisted vertical mass
impacts (usually >20 kg mass) to human-assisted
vertical mass impacts (sledge hammers, malls, and
thors). Recent advances in high-frequency
engineering sources have come predominantly under
the ‘gun’ classification. Development of a downhole
shotgun capable of generating a consistently high
frequency source wavelet with only minimal increase
in expense and effort over hammers, spurred the
shallow seismic-reflection industry. Downhole
shotgun sources possess significantly more energy in

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

DESIGN AND TECHNIQUE

The auger gun is designed to optimize
field efficiency, source couple, and safety. A measure
of success with the downhole shotgun source {as with
anyv downhole explosive source) can be related to
efficiency in generation of broad-band, high-
frequency energy. Improved energy transfer is
obtained when downhole placement of the shotgun
shell includes a water stem and restricted recoil
(Miller et al. 1989). Containment of the air-coupled
wave has been at least partially accomplished for
downhole projectile sources with a stzel containment
plate (Steeples et al., 1987). Tc obtain proper
downhole placement of existing gun sources, a
minima: diameter pilot hole {generally 6 ¢m, cr so0)
approximately 80 ¢cm deep must be bored. The auger
gun described here incorporates all the previous
operations and configuraticns into a single pass
source.

The auger gun consists of thres main
parts: power source (skid-steer loader), auger'screw,
and modified buTaio gun (Figure 1). The power
source for testinz described here is a 23 hp, 4-wheel
drive, 1.2 m wide, hydraulic loader. The auger/screw
is a modified hydraulic auger that receives its
hvdraulic drive power from the loader. The buflzlo
gun used for tn was elongated o siighuy
2 minlengzh. !
opposed to the
firing, time brea: 15
firing pin has an auvwemaric (spring-lea
These components when assembled re
approximately 1500 kg and are transpo
bed of a standard pick-up truck.

Operation of the auger gun is a three-
step process: (1) screwing the auger flight into the
ground, (2) loading and firing the gun, and (3}
unscrewing the auger flight from the ground. Once
the 4-wheel-drive loader is in place, the containment
plate is lowered to the ground surface with the weight
of the lcader placed on the plate. The holiow-stem
auger flight is then screwed into the ground using a
gaging device designed to ensure the flight is screwed
into the ground at a fixed rate and no material is
removed from the hole. Screwing the auger flight
into the ground accomplishes both exceptional blast
containment and minimal residual borehoie. After
the auger flight is securely screwed into the ground
80+ cm, the modified buffalo gun is loaded (by sliding
the gun over a shotgun shell), lowered down the
center of the hydraulic drive head, through the
hollow stem auger flighting, and seated into a sleeve
at the base of the auger flight. Water can be poured
through the hollow stem auger prior to downhnle
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placement of the buffalo gun to improve source
couple. Once positioned, the gun can be fired by
either a hammer impact on the top of the firing pin or
with an electric solinoid.

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

The auger gun incorporates several key
characteristics designed and previously shown to
enhance high-frequency seismie signal at the
expense of air-coupled wave and ground rol! while
maximizing mobility, operator safety, field efficiency,
and ground coupiing. Containment of the explosion
is optimized by ser:wing the auger into the ground
and positioning m. =2 of the loader weight on the gun.
Field efficiency is :aximized by incerporzting the
borehole preparati n with the gun piacement and
detonation. The m..ssive nature of the design and
improved shell-loa..ing procedure minimizes risk to
the operater. Mobiiizv is only restricted by the 1.2 m
wide, 4-wh2el-drive 2ader. Environmental impact is
minimeal with remr :n:3 of the operation restricted to

+ c¢m co:.i3trew hole approximately 80 em

Data acquiraed for this tes: were recorded
on an Input‘Output DER-2400 seismograph with no
analog low-cut filteringz. The sampling interval was
1/2 ms and record length was 500 ms. The receivers
were three L-28E Mark Products 40-Hz geophones
wired in series and arranged in a 1 m in-line array.
The source-to-clcsest-receiver was 20 m with a
geophone station interval of 4 m. The shells used for
this test were 8 gauge, 400 grain black powder blanks.
The recording environment was consistent
threughout the comparison.

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

ground roll are still present on (iltered files. The
general characteristics of the 80 ms reflection seem to
be consistent for both sources.

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

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

CONCLUSION

The auger gun should represent 2 50 percent
improvement in zcquisition rates and recorded
reflection energy 2t most sites when comzarsé to the
traditional buiTzis gun. The auger gunis a
modification of the original bufialo gun dzsi
{(Pullan and MacAulay, 1657), and at scme

equipment and techniques, site charzcier
dictate relative effectiveness. One characteristic of
the auger gun that is not site-dependent and dces
represent an improvement over the bufTalo gun is
overall safety. The massive nature of the auger gun
should allow detonation of series charges totally as
much as 1000 grains of black powder. Przliminary
testing indicates that at some sites it may be possible
to acquire over 500 shotpoints a day when station
spacings are 5 m or less.
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Dowvnhole .50-calihec Rifle—aa Advance (n
High~reaolutlon Sclasmle Sources
Daon . Sctenples, Richard D. Mtller, Ralph W. Knapp,

Kansas Ceologleal Survey.

SumARY

In a dlcect compacrisoan, the downhole .50-galiber
seismic source produced more seismic energy, a
broader body-wave frequency spectrum, an smplitude
drop tn che air-coupled wave, and a higher dominant
frequency of the recorded body-wave energy than the
silenced surface .50-caliber source. The recorded
seismic energy of the downhole rifle showed an
increased amplitude of 6 to 12 dB over that
recocded by the silenced surface rvifle. The downi-
nant frequency of the recorded reflection energy
wvas consistently 20 to 40 Hz higher than the sucr-
face rifle. The aic~coupled wave amplitude was
decreased over 12 d¥ by subsurface firing of the
rifle. The (requency spectrum of the body-vave
pulse was brosdened by almoet s half octave on the
hizh end. The safety of operatioa of the source {is
not compromised. Reflectors with a dominant fre-
quency in excess of 130 Hz can be easily idencified
oa field files at depthe of less thaa 10 m using
the downhole .50-caliber rifle. 1ldeatificatioa of
100-i{z reflectors from 1,100 m {s possible on fleld
flles of multiple vertically stacked downhole .50~
cailber shots. The source will operate in an
efflclent manner collecting CDP data, coamon-offser
data, or spot-correlation daca.

INTRODUCTION

Increasing enviroumencal and englneccring appli-
cutlons of ceflectlion selsmology have spurred
rescacrch and development of shallow high-resolution
cellectlun technlques and equlipaent. Resolutlon oun
the order of a meter {s necessary to detect ulera-
shallow targets vhich are generally the goal of
nost enviconuental and cnglneccing studles. Thia
increased resciution can be obtalced by boosting
thie {cegnuncy 38 the source pulse vhizh, ln tuen,
fncreases ihe 2oz=lnant {requency of ke recocrded
seisn.c-ceflection energy. Generazing the lhigh=
frequency seiszlic source pulse necessary for
snaliov applizacicne has been accoapliished {n 2
avltitude of different ways Lfn the past (Miller ec
al., 1936).

Recent selsmic source advances at the Kansas
Ceologlcal Survey (XGS) have mainly revolved arouand
surface pcojectile~type sources (Steeples and
Knapp, 1982; Miller and Steeples, 1986; Seeber and
Steeples, 1986). A .50-caliber rifle, wvhich vas
designed and built to safely fire a 750-graln bul-
let vercleally tato the ground, has more recencly
beea adapted to operate partially underground with
only the flring apparatus above ground. This al-
lovs safe operations, a higher-frequency source
pulse, and an increased signal-to—notse ratfo.

The peneral design centers around optimizing the
cunversion ol energy produced Ly a .SU-callber
rifte hullet into selsmic (acoustle) waves. The

nm3jority of the energy produced by a .50-caltiber
tound goes {nto accelecating the projectile and
into exhaust gases. Previougly, vith above-ground
sources, we have sillenced and dlspersed the exhaust
gases in hopes of elilainacing or at least greatly
reducing the effects of the afr-coupled vave on
selisnic data. The downhole .50-calibar rifle
nearly simultaneously excites the earth with a
projectile and vith exhaust gases vhile containing
moet of the air-coupled wave, rasulting (n
increased frequency and signal-to-noise ratlo ou
seisalc record sections.

The downhole .50—caliber seisnic source coansiscs
of 8 .50-caliber rifle bolted to & 0.6-cm-thick
steel plate. The tvifle {tself is a standard .50~
caliber breech and bolt, buflt by Texas Gun and
Hachine Company, attached to a standard .50-calfiber
machine-gun barrel. Machined grooves in the barrel
are used in conjunctioa with a pressure clamp to
attach the rifle to a 30-cm by 90-cm steel plate.
The rifle barrel is lowered into a 60- to 8J0-cm-
deep borchole &4 ca {n di{ameter unz{l the plate is
£lush with the ground surface. This steel plate
acts as a ground seal and a platforn to stand on
vhile firing the gun. The weight of the shooter on
the plate and the snug fic of the barrel to the
borehole walls help seal che gua to the ground.

The rifle can be equipped with a source sensor or
clorure awltch ta gencrace o Ltiae hreak. Flring
can be doue efther electeoteally by solenold ur
manually by pulllay the rripgpger.  The downhole (S50-
calliber welghis about 30 %y and Iy casily two-pecson
portable.

FREQUENCY AND AMPL! TS

The downhiole .30 caliner produces (rum b o 12 dif
gccarer recordable seiszis unergy 23T equivalenat
offsezs than the silences sucface .50 calider (fly.
1). The Llncreased recoacied eneryr boosts the
signal-co-nolise ernougn 3 substanzially clean up
the record seczfoa. The source-zc-closest g2ophone
offset in f1g. . s 43 =. Hesides :this nsticeatle
{ncrease in recorsed seiszic energr, a consiszent
20-40 Hz boost {a the doalnant frejuoncy of cthe
souctce wavelel Is charuczerlscic.

In previous shallowv-source cosparisons (Miller et
al., 1986), the sucfaze .50-callber perforzed com-
parably to Mint-?ricacord and a lJi-gauge Zufialn
gun in total enerzry and {requency spectruz. The
noted lncrease a freguessy and enerjy vould make
the downhole .50-callber cifle coxparable co the ¥-
gauge Buffalo gun which was among :he best sources
tesced for reflezzlion ez2rzgy versus 3tound rvoll,
total energy, and fcequency content.

SAFETY

Satety showld B¢ ol Ui alaost coacers in oany

operattion Lnvalving scisaivc sources.e The rifle (8




2 Bownholy .50-Callbur Rifle

mounted on a 0.6-cm-thlck atecl plate to peocueat
the operator from fragmencs and to help hold the
g wecuecly In o places Sluece the projectile Un
fired from a bolt ard breech, origlnally destigned
as a stanuard flreacrm, the utmost {2 safety haa
Already becen deatgned Into the actual firlng
wechanlen.  The holt aud beeech manufaclurec
designed the apparatus not to fragaent cven Lf the
barrel was complecely obstructed. The barcel is In
seamdnrd une by the U. S. mtliteacy on .50-caltber
aachine guns. The extra thickness of a machlae-gua
barrel secves to dissipate heat and, especilally in
our case, protects from blow-out 1f foreign materc~
Lal gets {nto the barrel. This makes continuous
operations safe and consistent.

CASE STULY

Stlenced surface .50~caliber vs Downhole .50-
calioer.

The dlrect comparison of the surface and the
downhole .50-caliber rifles vas performed near
Wintuer Park, Colovado, {n an atteapt to detect the
Hoffac railroad tunnel, 85 m below the surface.
The receivers were siangle 100-Hz geophones with &
1.2-m ststion interval. The sources were 43 a froa
the closest receiver statlon. The resulting
recorded field files plotted, using true amplitude,
clearly show the increased aaplitude and the
Increased signal-to~noise ratlo of the downhole
rifle 38 compared to the surface source (fig. 1).
A glaring difference is the absence of air-coupled
wave on the field file using the downhole rifle.
The fraquency difference Ls obvious on the ampli-
tude spectra (fig. 1).

Dowvnhole .50-caliber Fileld Files snd Spectrum

The downhole .50~caliber rifle can produce a
source pulse vith a dominant refleczion frequency
in excess of 180 Hz (fig. 2) when used with analog
low=cu: fllters that have a -3 dB point of 220 Hz
and a 24 du/octave rolloff. Clean slnimua-phase
cefleczlon vavelets, easily Lln excess of 150 Hz,
can be ldentlfled down to 270 asez dirasccly off the
freld £1le (fLg. 3}, The specitum of the rellectior
at 85 msec (s almost J octaves across wiih ceraer
frequenclies of 40 and 290 Hz (£fig. 2).

The downhole .50-caliber rifle has not only becn
pcaven tu be & useful shallow high-resoluttion
refleczlon-selsnic source, it also possesses the
capabllity to penetrace as much as 1,100 @ of sedi~-
menzacy veneer overlain by 15 to 30 2 of weathered
alluviua (fig. 4). The reflection ac 720 msec on
the fleld file i{s Arbuckle dolomite at a depth of
1,100 a {n central Kansas. This eight-shot stack
was recorded with 30-Hz low-cut filtecrs and ten 40~
Hz geophones. The dominanc frequency of the
reflection energy is about 160 Hz.
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Downhole 50-caliber Rifle
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Surf.ace 50-caliber Rifle —vs— D.ownhole 50-caliber Rifle
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85 msec Reflector Wavelet
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Eight Shot Vertical Stack

Downhole 50-calier Rifle
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energy as deep as 1100 meters.




9 MAITEKRIAL
OCEAN®lNeltwl:kl AFETY DAATA

SECTION | - IDENTIFICATION

IMICAL NAME L SYNONYMS . . )
Industrial Ammunition 8 Gauge (Small Arms Armunition

IMICAL FAMILY FORMULA TRADE NAME

Not applicable . Mixture Not applicable
SCRIPTION CAS NO.

Container with powders and projectile Not assigned

SECTION Il - NORMAL HANDLING PROCEDURES

ECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE
Store in a cool, well-ventilated place away from all sources of ignition. If damaged, do
not get dust in eyes, on skin or on clothing. Do not take internally. Avoid breathing dust
or fumes. Upon contact with skin or eyes wash off with water. Avoid breathing fumes
during discharge. :

ACTECTIVE EQUIPMENT . VENTILATION REQUIREMENTS

iyes Safety glasses or goggles Local mechanical exhaust

Sloves None necessary ventilation recommended during

Dther Hesaring protection recommended confined space discharge.
during discharge

SECTION 111 - HAZARDOUS INGREDIENTS

BASIC MATERIAL °§E”L‘ LD 50 LC 50 SIGNIFICANT EFFECTS
Lesd 50 No Data | No Data | Eyeirritation, fatigue
ug/m3 disturbance of sleep

SECTION 1Y - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT Not OSMA CLASSIFICATION :\;:r;;‘e\s-i LOWER | UPPER
] .

ETnoe Applicable Explosive LIMITS - |
EXTINGUISHING MEDIA Deluge with water, material is self-oxidizing. Flood with water

19 fizht fire and to cool shells

SPECIAL FIRE HAZARD & FIRE FIGHTING PROCEDURES
Evacuate area. Fight fire from an explosion resistant location,

SECTION V- HEALTH HAZARD DATA - - .~ =~ -0

THRESHOLD LIMIT VALUE
None established. (Inorganic reem. std,-air: TWA 0,15 mg (PhYm3 (ACGIH 1984-85)

| SYMPTOMS OF OYER EXPOSURE
Eye irritation, fatigue, disturbance of sleep.

EMERGENCY FIRST-AID PAOCEDURES

SKIN Contact of skin with shells presents no health hazard.

EYES Flush thoroughly with water. If an irritation occurs, call a physician.
Ingestion of shells not a possible route of exposure.

tNGESTION

f Atem bn ek air
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SECTION VI - TOXICOLOCY {Product) (Suall Armis Armuoilbioge

ACUTE ORAL LD 50 Not applicable CARCINOGENICITY Not carcinogenic
' MUTAGENICITY May be mutagenic
ACUTE DERMAL LD 50 >2g/kg EYE IARITATION May be an irritant
' PRIMARY SKIN IRAITATION Not an irritant
ACUTE INHALATION LC 30 Not known

PRINCIPAL ARQUTES OF ABSORPTION
Inhalation, dermal

EFFECTS OF ACUTE EXPOSURE
Fatigue, disturbance of sleep, eye irritation.

EFFECTS OF CHRONIC EXPOSURE Anemia, central nervous sysiem depression, loxiclty to Kidneys,
reproductive system and fetus.

SECTION V11 - SPILL AND LEAKAGE PROCEDURES (Control Procedures)

ACTION FCR MATERIAL RELEASE OR SPILL
Remove ell sources of ignition. Wear goggles and gloves. Use non-sparking utensils during
cleanup. If containers are damaged, wear NIOSH/MSHA approved dust respirator. Follow
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 all contaminated clothing before reuse.

h}} th*e event of a large spill use the emergency telephone number shown on the front of this
sheet. )
TRANSPORTATION EMERGENCY, CONTACT CHEMTREC 800-424-8300

WASTE DISPOSAL METHOD

Dispcse of contaminated product, empty containers and materials used in clesning up spills
or leaks in 2 manner approved for this material. Consult appropriate federal, state and local
regulatory agencies to ascertain proper disposal procedures.

SECTION VIl - SHIPPING DATA

0.0.7. LSS Class C Explosive  ORM-D
SECTION I1X - REACTIVITY DATA
STABLE X uNsTABLE AT °c . o HAZARDOUS MAY OCCUR
POLYMERIZATION WILL NOT OCCUR X
CONDITIONS TO AYVOID Open flame, heat, sparks, shock or percussion, pressure
INCOMPATIBILITY (Material to Avoid) Acids, alkalis, oxidizing materials (contents)
HAZARDCUS DECOMPOSITION PRODUCTS Lead fume, carbon monoxide

SECTION X - PHYSICAL DATA

MELTING POINT N/A VAPOR PRESSURE N/A VOLATILES N/A
BOILING POINT N/A ' SGLUBILITY IN WATER N/A .. | EVAPORATION RATE — - NJA
SPECIFIC GRAVITY (H,0°1) N/A pH N/A VAPOR DENSITY (Alr * 1) N/A
INFORMATION FURNISHED BY: C. C. Noonan DATE November 16, 1985

(203) 789-5436

Department of Environmental Hygiene and T¢
(203) °

aals
1475 \Illn CORPORATION
120 Long Ridge Road, Stamford, Connecticut 0

OCEAN® Network
~uEDRENCY PHONE 1-800-OLIN-911
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Materal Sa!ety Data SHeet . U.S. Department of Labor

@

Msy ba usad 10 comply with . Occupational Safety and Health Administration
OSHA's Harard Communication Standard, (Non-Mandatory Form)
29 CFR 1910.1200. Slandard mist be Form Approved
contuled ior speciic requirements. OMS8 No. 1218-0072 -
WOENTITY (A3 Wyed on Label and Lisg Noto: Blek speces are not parmitted. I any hmhndmiublam

All Shotshell Armmunition iormascn it avadebis, 0 20808 Must 08 marked B nacan het
Section | ' “small Arms Ammunition®
Manulacturer’s Name - Emergercy Telephorns Number

Remington Arms Co., Inc. {501) + 676=-3161
Adcress (Nurter, Sreel, Cly, Staa, and ZIP Coomw) Telephons Nurnber 1or. inkormation

1-40 & Highway 15° : (501) 374-2246

. . e Dats Prepared
Lonoke, Arkansas 72086 ’ 1+ 8-12-86
. . . &gumnc!?nguw{uxauo .
: W.G. Bell,” Chem Lab = 'rechnical Sectionw
Seclion ¥ — Hazardous Ingredients/identity information
Cuher Lirrets :

Hazardous Comgconens (Soscifc Chemical Idertity; Corvnon Name(s))  OSHA PEL ACGH TLY Recommencied S (optioned

Lead, Inorganic and lead compounds’ SOmg/M3

Arsenic and compoundse 10mg/H3

Antimony and compounds 500 mg/H3

Bariuvm and compeunds : 500 mg/M3.

Kitroglverin (0.05 rpm gxin) 500 micrograms/M3 of air

DOT - "Small Arms Ar—wunition” ’

Class C 2xrlosive

UPs - ORM=-D
Saction Hl — Physical/Chemical Characlerisiics
Borg Pont . . Spacifc C-nvt{ Hz0 « 1)

Not arplicable Not applicable
* Vapor Pressurs {mm Mg} Meting Point
Not applicable . Not applicable
Yacer Cermey (AR @ 1) Evaporaton Rale
: Not applicable ’ (Butyl Acsate = 1) AN O AP RICQL’_Q
n Waer

Lead & Lead Styphnate - Insoluble; Lead Nitrate - 127 gm/100cc Water - 1oo°c

Acosarance and Ocior
Grayish, Gray, Silvery Material - No odor

Section [V — Fire and Explosion Hazard Data . Co e

Fash Point (Method Used) Flammabie Limes LEL VEL
Not applicable . Not applicable NA NA
Exinguisterg Mecla

Material is self oxidizing; flood with water to fight fire and cool shells.
Specai Fre Fighng Procsoures c
IrL - - tny ~ hranrel

Unususl F Hazsrde
Shella wi detonate when exposed to flame and high temperatures.

emme
MNemead .o teaaa



Sectlon V — Reactlvity Data
Statity Unstable . Concilons 0 Avoud

Flames, sparks, percussion or shock and high .

Sabie

X temperatures (130°C)

. "u"w‘¥"~““l°AL *  Strong mineral acids and alkalis

Harsrdous Decompoeition or Byproducta :

Cxldes of carbon, nitrogen and lead fimes. Lot L.
Hazsrocue Occwr Conaaons 10 Avoxd .
Poryrnenzation May ) o Heat, fire, static, friction and percussion.
Wit Not Ocour ) .
. X
Section VI — Hesith Hazard Data
-y = ‘ . —
9 o v g bon?  pumes Sun? ~uts or abrasions - Iﬁ‘i"?’:’.e:les

Haaxn Haswrds (Acwe and Cyonk)
Anem:a, fatigue, noctor-a, erbryotoxin, malnutrition, weakness, mental confusion, pallor -

treat pe general lead expogure; headache and nausea

] NTP? WRC Monograpte? OSHA Raguiaied?
Not known . - Lead - Yes
e and 3y of Ex Refer to health-hazard above.
wwu.byzmn Gastrointestinal tract: kiénevs, blood and central nervous
’ systex. (CNs)

Esmergency and At Ad Skin - flush with water: if swallcwed seek medical attention

i=mediately.
Section Yil — Pracaciions for Sale Handiing and Use
Sace 0 34 Taken N Case Mstew I8 Reotsed or Sorded +

Usa non=sparking equi nt to esleanup and store shells - avoid ignitlion soucces.

Wauuau:d&umx
Material may be burned per ‘appropriate federal, state and local regulatoryagency -

contact
Precmtiors 0 Be Taxan in Harcling ard Soreg

Refer to released cr spilled data. adcve.
Cher Precautions

Label containers - "Small Arms Ammunition" wear gloves and shraprnel protection.
Saction Vil — Control Measures

o m———
Rasoratory Protaczion (Specty Tre) OSHA SA/RLE/SCBA -
Yertiation Locs Exnaust . Soecal
Not required Nct applicable
et required Not appiicable
Pratecrve Gloves . Eye Protecuon

Not applicable
COuer Protecuve Clatheng or Equiprmert

Safety glasses when shooting

Use hedring protection when discharging cartridges.

Worr/Hygenic Precices .
Wash hands_aftax skin coyiach with cartridgen,

Page 2 ¢ UNarO: 1EEE 40123 TY/8)




mac FEB @S 732 22:328M ELECTRCLIFE BRTTERY 913 842 gdcr
(AR V)

-

QENERAL MOTORS CORPORATION
MATERIAL SAFETY DATA SHEET

SECTION i

PRCOVET NaMz OR NUMBRER (a3 it apoears on ladel)
ALL MCDELS OF DELCO BATTERIES

GM COMMON CQO1

MANUFACTUALR'S NAME
Delco Remv Division, GMC

EMEAGENCY TELEMHONG NO.
(317) 646-3080

ADDRESS IN mBer. $trest, City, Siete ang Zip CoG0}
2401 Columhus Avenue, Anderaon, IN 48018

HAZARSCUS MATERIAL DESCRIPTION, PRQOPEA SHIPPING NAME, HAZARD ¢
Battery, Wet, Filled with Acid, (Corrosive Material)

N T I e
MANUFACTUAGR'S D-U-N.§ NO.

S. HAZARQD ID NQ. {48 CFR 172.101)
Class 8 - UN2794

ADCITIONAL mAZARD CLASSES (2t applicadle)

CrEMICAL FAMILY
Liduld Content » Sulfurlce Acid

EQOAMULA
iquid Content - K2504

SECTION It — INGREDIENTS

(list all ingredlents)

Listed i
CAS RECISTAY NO. | %W | %Y CHEMICAL NAME(S) a'mgﬁc’afg "
: 3} (apecily!
7664329 371 Sulfuric Aeid NA
7732L88% 'Ball. Watce MA
726921 ”90 leasd N4
Separatort -
Daramic¢
Caso and Cover; Polypropvlene (Plaseic)
SECTION il — PHYSICAL DATA
PQNT
BOLING 2QNT, < $PECHC GAAYITY HQ=1) Ay ’:_Ll.2"0 t o1
VAPCA PRESSUR ., RCENT VOLA 1Y YVOLUME (% ACINT SOLIC QY
ORI S ,i-c Qn‘sfv& Q_g PERCENT VOLATILE ¢ il ya | WEIGHT (%) ¢ \s
VAPQR SENSITY (AR = 1] ] k| TAPOMTIONMATE | N I,
A ak A
ARPELARANCE AND O 1S MATERLAL: UQuUIo t To]¥le)
ater - &\Pteo?qc[uid (acid contgqt) __gﬁgg:m___u-

SEGTION IV — FIRE AND EXPLOSION HAZARD DATA

FUASH PCINT mahod used FLAMMASLE L) el
' < - HA_

EXTINGUISHING MEDIA

PECIAL FiRE FI PA R

R mnnd el o PR breathing apparatyg if batteries are {nvolved fn fire due.

to toxle fumes from burning plastic and acid fumes and vapaxs.

AN 1Q? AD °

LUW?Y?LQ?EH& X-P‘E?eoufrz@ ciarggd. hydrogen gas is generalesd .

ror Tighted matches, Acid, powerful oxidizers, ¢an ignite coxbustible upon contact.



= —‘J—".‘ - -

JELIIUN V-HEAL I RACARY UATA

.y ¥7TECTS CF CVESEXPQSURE — Conditians to Avaid THRESHEAD U ?vuusm.; -
cquc; wich aulfuric aecid regulcg {n xaedid | MY a
. - v | OTHER UM

&l
!destru_gjion of body tissuye (burns).

PRIMARY RCUTES OF Enmv inhglation [T Shin Contact [ Other (specily) Ingestion

EMERGENTY AND FiRST AIC PAOCEDUARS Do not cxcced 1 mg/m3 TWA. Remave to fresh &ir. Cet
Q.J‘C’ .-"ﬁﬂ(l 0, !!: QL sxxu CQHIQC B |4 [ [

m c:'_gal gttention. INGESTION: DO NOT Lnduce vowliing. Give milk mixed wvith egg

b L. T Watl

SECTION VI-REACTIVITY DATA

UNSTABLE CONDITIONS TO AVOID —
STARLTY TRTARL |
INCOMPATIBILITY (matenals (0 svoid]

_Oxidising or reducing materials.
RAZARDOWS DECOMPCSITICN PRODUCTS:

: ¥her %xiq.mwmxic fumgs.
NAZARSOUS MAY QCCUR CONDITICNS TQ AVOL

me YMESIZATION | Wil NOT QeCun N -

.84

SECTION Vii-SPILL OR LEAK PROCEDURES

| §75PS 7O &2 TAKEN IN CASE MATS R!AL nS at.usw OR .FW.LSD
v

l.{ra or 3043 mav be yged *a neutralize and/ar flush wish la~ce volumes of varer,
tc::ncain solil.

| WASTE QISPCSAL METH

'Ac: -

Tne e Local, nte:e" and federsl rezulacions fov scid or lead gcren.
. rurd) REPORTA QUANTITY {in e}
wparta BEQUANTTY in Bl ) 660 1be.

r:.r:,u RAZARDCUS WASTE NO. (40 CFR 91.33) 602
| VGATILE CRGANIC COMPOUND (VOCT (4% pactaged, minug wette)

wa "
L_: Threr st 23l e IG8) 0 Angivticsl Ll bige b

SECTION VIII-SPECIAL PROTECTION INFORMATION

' )
“‘SP ‘.’*837(’ °§‘:‘JR (reﬂfv'?tory_pro:ection 1f 1 mp/m3 TWA {8 exceeded (acid),
W

, kPc:s it Aﬁgﬁ_{ng'auélons b 84
VENTIATION COEZTANICAL (G enersl] (Spechy Rate) oER
PACTECTIVE GLOVES {M W’ Rdbbgr MW(MW) SDIQSh‘DVOL'AafgtV g.:
[ A
|%§"e§ .P.:Ro ! ¥ ané“.cu -proof clothin nz for major spills.

SECTION 1X-SPECIAL PRECAUTIONS

PAECAUTIONS TO Bf TAKEN IN HANDUNG AN M
AVGLd Skin tonrazte AR

»

¢an build uo. DO not place near epeg flames, sparks. or lighted astches,
GTREA PRECAUTIONS :

sngt

neryl Metory Corparttion for any use of dieciosure of ony
- 'Y -nlocmalimAsu_oWLm_%ﬂ.\M-mlm
PLEASE COMPLETE QUESTIONNAIRE Nome |

ANO RETURN TO.

solhrl%' n«wnuﬂmclm(mmmnedlmmo 'W

”Senior Industrial Hypierlst
Qate y.‘y 8\ 199l




FUE DD rS1 14:07 CHSO DIST INFO_MGT OFC_CENMCC-IN s
. MATERIAL SAFETY DATA SHEET [[wazasc e
N4 — EXTREME Rasctvny
- Fl 3 — MIGH
. p - MODERAT
.PRCOUCT SA €25 0012 . A 3 - SLO,OD;.ﬁ £ Texeny
- IGNIFICANT ‘
SEeTION Ei1=BEE LITHIUM M=P GREASE e b
V1 1COMANGF A2 1 UAING CIvISION OR EUBSIDIARY EMERGENCY TELEPHONE
yYFACTURER -
[ P VEYYACTURER 925800
ACORESS INUMBER. STREET.CITY. STATE. ZIP CONF CHEM TREC 1-{8001424.5300
CHEMICAL NAME ORFAMILY LF%RMU'-A NA
3] Fetroleum Hydrocerbon .
"SECTION Il — CHEMICAL AND PHYSICAL PROPERTIES 'CHEMICAL 'PHYSICAL
RAZARDOUS DECOMPQSITION PRODUCTS FORM
n Seml-solld
61 _Csrton monoxlde, carton dloxide ODCR . .
INCOMPATIBILITY (KEES AWAY FROM) ® Minera! Cil
Strong cxidlzlng agents such as: hydrogen peroxics, APPEARANCE
n gchromic scld, bromire ‘m Grezse
LIST ALL TCXIC AND HAZARDOUS INGREDIENTS [CotoR
M| Amber
i~ - PECIF e GRAVITY c>
=] Nene watia =11 mT| _0- 824
SOLING PY. NDA
SECTION I ="FIRE' ANDEXPLOSION DATA e —————— =
SFEGIAL FIRE FIGHTING FAOCEDUPES FLASH POINT (METHOO USED) o
Above c.0.C.| [13]
. " < CLTING FT. -
Fire fighters should wezr zn [Fe] 180 ec_37L oc MELTING PT el a2
acpreved seif contalned bresthing F'-AMM“LE‘;‘M‘T“‘ m "
~e- - ’ }\DA
e @osaratus. 7] owen UPPER o
UNUSCALFIRE AND EXFLOSION RASARDS EXTINGUISHING AGENTS | IN WATER
% DAYCHEMICAL X CC, AT 258 ec |Negliz'hlas
- cmok = WATERSPRAY 5 FOAM m
Lense smoke - . % VOLATILE .
- F-Z.‘j"**”cc X SANDEARTE | =y 18y wT %1 I NA
1) } (8i - oruen EVAP. RATE
SECTION IV — HEALTH RAZARD DATA vl all NA
PERMISS1B.E CONCENTRATIONS tAIR, - [ —Vva PRESSWURE NA
18] imm Hg 32 20 %C)
22] _NDA VAPORDENSTTY [ s
EFFECTS OF OVEREXPOSURE 9] AR« 11 ~NA
[35] May cause skin & eye irrl+ation wlth prolonged contact., oM AS IS NA
TCXICOLTGICAL PROPERTIES 'ﬂ oM 1 1
31 Nme STRONGACID
ENMERGENCY FIRST AID PROCEDUFES STRONG BASE -
S2jeves Flush with large amounts cf water for 2% least 15 min, STABLE X
- Call a physician Immediately. T‘_luusu-.us =
3|SKINCONTAST  yagn theoroughly with scap and waver. VISCOSTY | <100 -
SUS A SAK
= 2T o e 109 0R DA
- ! 2
EINHALATION NDA
re— A
23] NA
hysician Immediately.
Ewswuyowso Call 2 physic Y
Ni =« NCT APFLICAELE NCA = NODATA AVAILABLE <= LESS THAN > a MORE THAN
Fage ol 2

.
coan s €5°°




R LSl 1400 Chdd DIST INFO_MGT OFC_CEMCC-1N s

'MATERIAL SAFETY DATA SHEET  proouer Sh B2° 0012

SECTION V'"SPECIAL PROTECTION INRORMATION

VENTILATION TYPL REGUIRED ILCC AL . MECHANICAL, SPECIAL) [ i ] PROTSCTIVE GLOVES N
' Rubber or plastic
- 6] oll resls*ant
None Regulred TVE PRO;ECTION
dafeTy gcacles and
)
iel
RESPIRAIORY PROTECTIONISFECIFY TYPE! 18 tull fece shield
OTHER FROTECTIVE EQUIPMENT
None Required . o
=— eauired
ey ol None uireg

SECTION Vi ~ HANDUING OF SPIL1 S OR LEAKS

PROCEQURES FCR CLEAN.UP

Transfer tulk cf materizl intc another container. Absord remaining residue with
preper absorbents such es sang, earth, vermliculite. Sweep up and dlspose 2s solld
wasTe In accordence to local, state and federal regulations.

st -

WASTE DISPOSAL

By meThods censistent with locel, etate ang feserz! regulations.

4%

ScC T!ON Vit < SPECIALPRECAUTIONS

FRECAUTIONS TC 22 TAKEN IN HANDLING ANC §TORAGE

m Kees containers closed.

SECTION Vil — TRANSPORTATION DATA

U.5.0.0.T. PROPER SHIPRING NAME
UNRESLILATED

v

'_T_T] 2Y D.2.T. -;—;l
| U8 007 nATARD Lo 1.0, NUMBER
ﬂEGJLATEDD U.S.0.0.7. HAZARD CLASS ;
o< ) sy 5.2.7 m =
y o' : B - '| -

TRANSPORTATION RG LABEL(B) REQUIALD

EMERGEINCY %) &?‘-‘ .

INFORMATION

»
p
mr

SIGHT CLABSIFICATION ] - _
rq - Fetroleum Lubricating Crease
CHEM TREC

.E]

SPECIAL TRANSPORTATIONNOTES ‘
1-(80C; 424-3300 :

mi 3
SECTION X — COMMENTS

B!

- KESF QUT OF RIACH OF CHILDREN!!

-7 -~ tanager Technical Complience
SGNATURE L UG 9 Ay e e TITLE

REVISION DATE SENTTO ATTN. OATE

Al
~
o
wn
e
(1

We belisve the staiemants. technical information end recommendations contained harein are raliable, but tt
are given without warranty or guarentee of any kind, express or implied, and we agsume no responsibility
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MATERIAL SAFETY DATA SHEET propuct.__>1 825 0012

SECTION V' —"SPECIAL PROTECTION INFORMATION

VENTILATION TYPL REQUIALD ILCCAL, MECHANICAL, SPECIAL) - t ' PROTECTIVE GLOVES
' Rubber or plas+tic

Eﬂ__:gLL_resls?anf
None ®mezulred ‘

R eYE PRO&'ECTION
= SefeTy gogcles 2n¢
RESPIRATORY PROTECTION ISFECIFY TYPE) as tull faca shield

) QTHER PROTECTIVE EQUIPMENT
None Required

= 7@ None Reguiresd

SECTION VI — HANDLING OF SPILLE OR LEAKS

PROCEDURES FOR CLEANLF
Transfer bulk of material intc another container. Absorb remaining resldue with
preper abssrbents such es sanc, earth, vermiculite. Sweep up and dlspese 2s solld
wgsTe In accordance To lccal, state and federal regulations.

o .

WASTE CISPOSAL

Sy methocs conslsTen® wi+h lezal, state and federz! regulaticns.

47

SECTION VIS X SPECIAL PRECAUTIONS

PRECAUTIONS TC 22 TAKENIN RANCLING ANS STORAGE

m Keeos czatainers clesed.

SECTION Vill — TRANSPORTATION DATA

U.5.0.0.T. PROPER SHIPRING NAME
UNG:GULATEO

m v oo m
-- ’
$5. 2. 0.7 . RAZARD SLASS LD NUMEER
RESULATED D L3 CARB Suhs
i} Y S.0.% m ‘!l

LASELISIREQUIALED

m
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TRANSFCRTATION
EMERGENCY

3]

INFORMATICN

=assaarcussch'ch Lubriceting Gresse
. Fetroteum Lubricati g L 2g
CHEM TREC 3]
SBAECIAL TRANSPORTATION NDTES
1{800)424-3300
m Gﬂ
A

SECTION IX — COMMENTS

KEEF QUT OF REACH CF CHILDREIN!!
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We belisve tha statements. technical informarion end recommendations contained harein are raliable, but the
are given without warranty or guarantee of any kind, express or implied, and we assume no responasibllity fi
any loss, damsage, or expense, direct or conssquential, arising out of thelr use.
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MATERIAL SAFETY DATA SHEET

Tox no. : 042840 O Page 1
Print Date : 04/02/390

Last Reviewad : 05/03/83

Part Typa and Number Part name
frord - U.S., BATTERY = ALL BATTERY ELECTROLYTE
Motorcraft - U.S. BATTERY - ALL BATTERY ELECTROLYTE

nassscsnasnsesascawes CHEM]{CAL AND PHYSICAL PROPERTIES saanssmwssssasweassssmsaan

Matarial type LIQuU!ld
Specific Gravity 1.250

Boilling Point >135 €

Flash Polint Not Appllicable
pH 2.0

svwamsxsamaasz== HAZARDOUS AND OTHER DISCLOSED INGREDIENTS swesssmcwsemssczssmme

Parcent Exposure Limits - TWA
Range ACGIN/0SHA (where est.) CAS number Chemical Name
>30=60 1/1 mg/m3 7664=-93-9 SULFURIC ACID

Exposure Lim{t Atbreviatlens

TWA=Time Welghted Average C=Celling
S=Shert Term Exposure Ske«Skin
Sol=Scluble Compounds FusFumes
Insci=minsaluble Compounds Du-oustc,

memun mmsmwmes REGULATORY INFORMATION ma=m e

This preduct constains 3 toxic chemical or chamicals subject to the raporting
requirsments of Secstlion 313 of Title 111 of the Superfund Amendments and
Reauthorlzation Act of 1585 and 40 CFR Part 372.

ot as s ww asesesanew SIGANAL WOR[ sewewasssrrecstsrnnaesesnwryess eews

DANGER == CORROSIVE

SenNSENuENeGwNassErsuRaEENsesanersnsas HAZAR(S ssvnsssssswscaczesrssssasssessnassceass

Contact with this material will cause burns to the skin, syes and mucous
membraneas,
When thlg material ccmes into contact with the eyes, serious damage may ocecur.
This product is harmful by Inhalation, when -in ¢ontact with the skin

and if It is swallowed, '
This product Is irritating to the eyes, respiratory system and skin.

This proauct may be fatal If it |s swallowed,

FORD MOTOR COMPANY
DEARBORN M) 48121
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(CONTINUED)

Tex no. @ 042840 Page 2
Print Date : 0L/02/90

wunmanseneacanswsns TARGET ORGANS AND MEDICAL CONDITIONS =smumsszsmanuunssmassmws

Ovarexposure to some hazardous Ingredients in thls product hasz been found
to affect cartaln body organs and systems |n experimental animals and/or
humans., These include:

Lungs
Teath
Skin, Eyes, and Respiratory System

cagnsssunwnsassesuasne=an ACUTE TOXICITY INFORMATION =ssswwsmssasssssnasssnewausc

Based cn the compositicn of the product identifled by the supplier,
salected portions of the acute toxicity Information from RTECS are
23 follews:
766L=-53-9  SULFURIC ACLD

Inhalation, adult rat, LC50 = 510 mg/m3 (2 Hours)

Cral, adult rat, L050 = 2140 mg/kg .

sannzzwanasxssscvasansnns SAFE HANDLING AND STORAGE maa - BEREswena

0o nct breaths gas/fumas/vascr/spray.

Usa this product with adeguata ventilatioen.

Lo nct ¢at this material in your eyes, on your skin, or on your eclothing.

This 1s an oxldizing agent - aveold bringling it Into contact with an
crganic material,

Store this product in g8ir~tight contalnars away from scurces of heat and

lighz.
susassnzaswaansss F[RE, EXPLOSION AND REACTIVITY [NFOQRMATION swmsswssemesasssssu=

3ringing this product Into contact with combustible matarial may cause a flre.
EXTINGUISHER INFORMATION: Dry chemical, feam, carben digxide,
Usa water to c¢ool fire-sxpssed csntalners and to protact parsonnel.
Wear self-contained breathing apparatus,
This product can react viclently with reducing agents and.organic matarials.
Explosive HYDROGEN GAS may be realeassd |f aquecus sclutlions of thls materlal
csme inte contact with reactive metalgs (IRON, ZINC, ALUMINUM).
lrrltating and/or texic fumes and gases may be samittad upon heating of
this praduce.
The decompesition of this product will release toxic gasas.

FORD MOTOR COMPANY
DEARBORN Ml 48121
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wnesunwunsesesunnxue PROTECTIVE MEASURES AND TREATHMENTS mscansswsasnrsmasswsszawas

Use cf an impervious apron |s recommended.

Use general vantilation and use local axhaust, whera possible, in confined cr
anclosad spaces.

Wear chemical goggles and face shle]d.

The use ¢f neoprene gloves is recommendad.,

In cases of contact with ayes, rinse immedlately with plenty of water and seek
medical advice,

Immediately take off all contaminated ¢lething.

If the materlal Is swallowad, get Immadiate medical attantion or adviece --
Give saveral glasses of water or milk.

|t gas/fume/vapor/dust/mlist frem the materlal is inhaled, ramove the 3ffected
person immediately to fresh air.

for skin contact flush with large amounts of water.

Wasnh thoroughly aftar handlling.

asnssvssansussnanrenscsaxssnrns NCTES TO PHYSICIANS sassnassuascsesccussxsenangsz=an

If the proeduct is ingested, prcbable mucosal damage may contraindicate the use
of gastri¢ lavege. Treat the affected person asprepriately,

nawsusanucsssansanmmuans SP{LLS, LEAKS AND DISPOSAL --s.' mams --.----szz;

fliminate 21l scurces of Ignition or flammables that may came Into eontact
with a spill cf thils material,

Avoid skin contact and Inhala lon of vapors durlng discesal of apills.

Dispose ef wasts material according to Local, State, and Feders!
Environmental Regulstions,

in case ¢f large spills, follew all facility Emergency Rasponse Procedures.

NSusesaumnevsans ;= SPECIAL REMARKS mmeassusmmecsasssrwsnassswssangs>=zes

This i3 an acldic materlial.

wseaans U. S. DEPARTHMENT OF TRANSPORTATION INFORMATION masasssuaszasemaxs

Shipping name: BATTERY FLUID, ACID UN: 2758
Hazard Classt Corrosive material Hazard Labal: Corrosive

The chamiea! name(s) arpaaring below under "NAME" must appear as part of
shipping name IF the amount being shipped in each contalner exceeds the
quantity shown under "RQ" below, The letters "RQ" must also appear 2s part
of the shipping name, In tha form: !
gshipping name, chemical name. RQ.

For U.S. shipments from Ford Facillties, consult the "Ford
Hazarcdous Material Transpertation Control Program' Manual, otherwise
consult L9CFRI72.

=e-===CAS== RQ(Ibs) =NAME==mm=m=r-=sevesammvocmeamameenommoameoccaacomoaeanmn-

766L-93-9 2777  SULFURIC ACID

FORD MOTOR COMPANY

4 Aman,
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MSDS
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Tox noc. : 042840 o Page Q
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MREEssin . R w s X
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Health and safety Information has beean evaluated by:

Environmantal & Occupational Toxicology, Occupational Health § Safaty,

ford Motor Company
900 Parklane Towers West, Dearborn, M| 48126

for smergency call: (313) 337-3182 -or- (313) 323-0045 (for 24 hour service)

This is the last page of this MS0S.

FORD MOTOR COMPANY
DEARBORN Mi 48121
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MATERIAL SAFETY AMOCO REGULAR LEAD-FREE GASOLINE
DATA SHEET

MSDS NC: 02003992

MANUFACTURER/SUPPLIER: EMERGENCY KEALTH INFORMATION: (800) 467-8735
Amoco 0il Company EMERGENCY SPILL INFORMATION: (800) 424-9300

200 East Randolph Drive CHEMTREC, U.S.A.
Chicago, Illinois 60601 ,OTHER PRODUCT SAFETY INFORMATION: (312) 856~3307

IMPORTANT COMPONENTS: Gasgsolline (CAS 8006-61-9) ACGIH TLV 300 ppm, STEL 500 ppm;

OSHA PEL 300 ppm, STEL 500 ppm.

Benzene (CAS 71-43-2) ACGIH TLV 10 ppm; OSHA PEL 1 ppm
(8-hr, TWA), STEL 5 ppm (15 min.).

*S5ee Supplemental information Section.

WARNING STATEMENT: Danger! Extremely flammable, High vapor concentrations can cause

headaches, dizziness, drovsiness and nausea, Harmful if swallowed
and/or aspirated into lungs. Can produce skin irritation on
prolonged or repeated contact. Use as motor fuel only. Long-term
exposure to vapors has caused cancer in laboratory animals.

EMIS/NFPA CODES(HEALTH;l) (FLAMMABILITY;3)(REACTIVITY;0), Caronic health hazard

ASPEARANCE AND ODOR: Clear, bright liguid, Characteristic odor.

HEALTH HAZARD INFORMATION

PROTECTION:

EFPFECT:

FIRST AID:

PROTECTION: -

EFFECT:

FIRST AID:

PROTECTION:

ZYE
Hich concentraticns of vapor/mist may cause eye discomfort,

Flush eyes with plenty cf water, Get medical attention if irrication
persists. .

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

SKIN

Prolonged or repeated contact can defat the skin and lead to irritation
and/cr dermatitis,

Wash exposed skin with soap and water. Remove contanminated clothing,
including shoes, and thoroughly clean and dry before reuse. Gat medigal
attention if irritetlon develops.

Avoid prolonged or repsated skin contact. Wear protective clothing and
gloves if prolonged or repeated contact is likely,

INHALATION

vapour harmful., High vapor concentrations can cause headaches, dizzlness,
drcwsiness and nausea. See Toxicology Section.

1f adverse effects ozcur, remove to uncontaminated area. Give artificial
respiration if not breathing., Get medical attention.

Use with adequate ventilation. Avoid breathing yapor and/or mist, 1f .
ventilation is inedequate, use NIOSH/MSHA certified respirator vhich wilil

protect against organic vapcr/mist.
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HEALTH HAZARD INFORMATION - CONTINUED

INGESTION
EFFECT: Low viscosity procduct, Harmful or fatal if aspirated into lungs.

FIRST AlD: 1f swallowed, do NOT induce vomiting., Get immediate medical attention,

FIRZ AND EXPLOSION INFORMATION

FLASHPOINT: -45°°F
FLAMMABLZ LIMITS: UPPEZR: 7.6% LOWER: 1.3%
AUTOIGNITION TEIMPERATURE: 485°F

EXTINGUISHING MEDIA: Agents approvsd for Class B hazards (e.g., dry chemical, carbon
dioxide, halogenated agents, foam, steam) or water fogq.

UNUSUAL PIRS AND EXPLOSICN EAZASDS: Extremely flammeble vapor/air mixtures form.
.Extinguishment of fire before sourcs of vapor is shut off can create an
explesive mixture in air.

PRECAUTIONS: Keep away frem ignitlon sources (e.g., heat, srarks and open flames),

Keep container closed, Use with adequate veantilation.

REACTIVITY INFPORMATION

DANGZIROUS REACTICNS: Avoid chlerine, fluorine and other strong oxidizers.

-
4

EAZARDOUS DECOMPOSITICN: Burning can produce carbon mcnoxide and/or carbon dioxide
and siher harmiul produc:s,

STABILITY: ©Burning can be gtarted easily.

CHEMICAL AND PHYSICAL PROPERTIES

BOILING POINT: 80°F TO 430°F, Range
SOLUBILITY IN WATER: Negligible, below 0.1%,
SFECIFIC GRAVITY (WATER = 1); 0.75

VAPOR PRESSURE: 7-15 1b RVP (ASTM D-323)
VAPOR DENSITY (AIR = 1): iTt0 4
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STORAGEZ AND ENVIRONMENTAL FROTECTION

STORAGE RIQUIREMENTS: 6tore in flammable liguids storage area., Keep container closed.
Store away from heat, ignition sources, and cpen flame in
eccerdance with applicable federal, state, or local regulations.

SFILLS AND LEAKS: Remove or shut off all sources of ignition, Use water spray to
disperse vapors. Increase ventilation, if possible. Contain on an
absorbent material (e.g., sand, sawdust, dirt, clay). KReep out of
gevers and waterways.

WASTE DISPOSAL: Residues and spilled matarial are hazardous waste due to ignitabllity.
Disposal must ba in accordance with applicable federal, state, or
local ragulations. Enclosed-controlled incineration is recommended
unless directed otharwvise by applicable ordinances.

SPECIAL PRECAUTIONS: Keep out c¢f sewers and waterways, Avoid strong oxidizers.

Report spills to appropriate authorities, USS AS MOTOR FUEL
ONLY.

TCXICOLOGICAL INFORMATION

IVE: Primary eye irritation score 0.0/110.0 (rabbits).
SKIN: Primary dermal irritation score 1.1/8.0 (rabbits). Acute dermal LDSQ greater
than Sml/kg (rabbits), Practically nontoxic for acute exposures by this route.

INHALATION: cuts LCS0 20.7mg/1 (rats).

INGZSTICN: Acute oral LD50 l18.3=l/kg (rats). Practicelly nontoxic for acute
exposures By this rouse,

Excessive exposurs to vapors may produce headaches, dizziness, nausea, érowsi-
ness, irritazion of eyes, nose and throat and central nervous systen
depregsion.

In a long-tera {nhalation study of whole unleaded gasoline vapors, exposure-
related kidney damage and kidney tumors were observed in male rats. Simllar
kidney effects were not seen in female rats or in mice. At the highest
exposure level (2056 ppm), female mice had an increased incidence of liver
tumcrs. Results from subsequent scientific astudies suggest that the kidney
damage and probably the kidney tumor response are unigue to the male rat. The
significance cf the mouse liver tumor response in terms of human health is
questionabls.

Inhalation of whole unleaded gasoline vapors did not produce birth defects in
laboratory animals. .. :

Gascline i3 a complex mixture of hydrocarbons and contains benzene (up to 4
volume %), toluene and xylene. Chronic expecsure to high levels of benzene has
been shewn to cause cancer (leukemia) in humans and other adverse blood effects
(anemia). Benzene is considered a human carcinogen by IARC, NT? and OSEA.
Overexposure to xylene and toluene can cause irritation to the upper respira-
tory tract, headache and narcosis. Some liver damage and lung inflammation
wers ssen in chronic studies on xylene in guinea pigs but not in rats.

Aspiration of this product intc the lungs can cause chemlical pneumonia and can
be fatal, Aspiration into the lungs can occur while vomiting after ingesticn

of this product,
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REGULATORY INFORMATION

CZRCLA RIPORTABLE QUANT!TY‘

This g chc* is exempt from the CERCLA reporting requirements under 40 CFR
Pare 302.4. HKowever, if spilled into waters of the United States, it mey

be repor:able under 40 CFR Fart 183 if 1t produces a gheen.

DOT PROPER SHIPPING NAME: Gascline, Flammable Liquid, UN120Q3.

OSHEA

RCRA

-SARA

TSCA

HAZARD COMMUNICATION STANDARD: Flammable liquid, Irritant. Contains components
listed by ACGIH. Contains components listed by
OSHA, Contains a carcinogenic component,

STATUS: .
This prcduct is subjech to the ¢0 CFR Part 268.30 land ban on the
dispcsal ¢f cartain hazardous wastes because it contains the following
substance(s):

COMPONENT/CAS NUMBER

Ethrlbenzene (1C0-41-4)
Tocliuerne (108-3g-3)
Xylene (1330-20-7)

TATUS:
Tris praduct is "-gu‘a.ac under the following section(s) of SARA Title III, 42
USC 96C1, Spllls cr releases cf the product may be reportable as determined by
the information given balow:

STZCTICNS 311 AND 312 OF SARA AND 40 CFR FART 370:
This product is deflned as hazardecus by OSEA under 29 CFR Part 1910.1200(d).

SZCTICN 313 €7 SARA AND 40 CFR PBART 37:2: ,
Thlis product contains' the following substances, which are on the Toxic Chenmicals
List in 40 C7R pPart 372:

COMPONENT/CAS NUMBER WEIGHT PERCENT
Benzene (71-43-2) . 4
Ethylbenzene (100-41-4) 2
Tcluene (108-88-3) 22
Cyclohexane (110-82-7) S
Xvlene (1330-20-7) 19
MTSS (1834-04-4) 7

STATUS: All of the componants of this product are listed on the TSCA.Inventory.

_ SUPPLEMENTAL INFORMATION

Gasoline is a complex mixture ¢f hydrocarbons., Those major components having
occupational exposure limits are:

Butane (CAS 106-97-8) ACGIH TLV 800 ppm; OSHA PEL 800 ppm.
Cyclchexane (CAS 110-82-7) ACGIH TLV 300 ppm; OSHA PEL 300 ppm.

Ethylbenzane (CAS 100-41-4) ACGIR TLV'IOO ppm, STEL 125 ppm;
OSHA PEL 100 ppm, STEL 125 prm.
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SUPPLEMENTAL INFORMATION - CONTINUED

n-Eeptane (CAS 142-82-3) ACGIH TLV 400 ppm, STEL 500 ppm;
OSKEA PEL 400 ppm, STZL 500 ppn, '

n-Hexane (CAS 110~54-3) ACGIH TLV 50 ppm; OSHA PEL 50 pp=m.

Pentane (CAS 109-66-0) ACGIH TLV 600 ppm, STEL 750 ppm;
OSHA PZL 600 ppm, BTEL 750 ppm.

Toluene (CAS 108-88-3) ACGIH TLV 100 ppm, STEL 150 ppm;
OSHA PEL 100 ppm, STEL 150 ppm.

Trimethyl benzene (CAS 25551-13-7) ACGQIH TLV 25 ppm; OSHA PEL 25 ppm.

Xylene (CAS 1330~20-7) ACGIH TLV 100 ppm, STEL 150 ppm;
OSHA PEL 100 ppm, STEL 150 ppm.

ISSUE INFORMATION

BY:

A of e,
R. G. Farmer, Director, 1§SUED: June 09, 1989
Product Safety & Toxicology SUPERSEDES: March 1§, 19&8

This material sefazy data sheet and the i{nfcrmation it contalns is offered to you in
gecod faith as accurate. We have revieved any information contained in this data sheet
wvhich we received from sources outside our company. We believe that information to be
correct but cannot guarantee {ts accuracy or completenass, Health and safety
precautions in this data sheet may not be sdequate for all individuals and/cr
situations. It {s the user's obligation to evaluate and uss this product safely and
to comply with all applicable laws and regulations, No statement made in this data
sheet shall be construed as a permission or recommendation for the use of any product
in ? migngr that might infringe existing patents. No warranty is made, elther express
cr implied.
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U.S. DEPARTMENT OF LABOR
Occupatlonal Salaly and-Health Administiralion -

"MATERIAL SAFETY" DATA SHEET

.-SEGTION.1

Olifton Chemical Co.

aoo-uumo-\ivm'. Ty, Sewvs, 26 15 Coce]

11

DS

‘ 1@2 !ﬁ, Locuat St, Che gnge,n 60922
MOI"‘ON‘YM" -

T.0.C. 1ig F

1AA0¢ hAhlfm SYNONYUS
Hindeh ld Nasher
ORWCAL A Y FORMULCA
Mixture
ey . ..SECTION 1I-.HAZARDOUS.INGREDIENTS .
PAINTS, PRESEAYATIVES, & BOLVENTS * ,J,';,‘{,, ALLOYS AND METALLIC COATINGS * 4J§.¥n
PIOMENTS N /A BASE KETAL N/A
°) cATALYST N / A AuLovs N / A
vercLe . r,/A METALLIC COATING S l“'/'A
SN N/A Pk COLING OR coRe FLUX N/A
ADDITIVES .N/A : | oYwens - T N/A
orens i ”/A K . ]
HAZARDQUS MIXTUAES OF OTHER LIGUIOS, SOLIOS, OA GASES - L ‘J,:'.r,,
. - 14
Mpihwl Alsohol , ‘ “ 38 |200ppA
Nonvlirhenol Surfactant CAS # 60k12=3=% Yole3} .
Triphanyvimathane  CAS # 2450-{8-2 EFA TSCA List- Yes BN
SECTION IH °HYS!CAL DATA
:::::,:.m rr c. s\ N/A - SPECIFIC GRAVITY (HIOw 11" . 951" ‘
SIURL |rrwu b
o N/A b7 VoL g N/A
VAROR DENGITY (Adhe 1} .- T SVAPORATION RATE o
N/A == ' N/A
SOLUBILITY IR WATZA |
Gompl
APPEARANCE AND ODCR
Blus-sxomatio
SECTION IV FIRE AND EXPLOSION HAZARD DATA .
FUASH POINT (Methvod usea) FLAMMABLE LwdiT8 ~° Lot | Ue

IXTINQUISHING MEDIA

bry chemicnrl,CO, or Alcohol fomm

SPECIAL FINg MOHTING PAOCRDURES

agy self-gontxined bree:thing

tue

UNUBUAL FME AND £XPLOSIO
apor is h

eaAv "E?m.n alr and may tra.vel

PAGE (1)

qonplidearable distance 4o 2n igniilon sourre.

{Continued on reverse tld;)



SECTION V HEALTH HAZARD DATA
THINE SHDL S Ll vatli€

| _Methy) Aleohol- 200ppm, 8 hour time- welghted averaze ..
tsrecs OF CvragxrOsUNE .
Ingastion- Polschous, causes tlindness, pérhaps death. Inhalation- Narcosis,

hesdache, nausea, loss of consciousness, Bkin- Drying, irritation. Eye- Burning,

tHRAQING NO Firgl A1Q PROCEOUNE R :
Ingestion- Induce vomitinz of consclious.person, call M.D. Inhalation-~ Remove

verson to fresh alr., Skin- Remove contaminated clothing and wash with water,

Tvee— Flysh sves with water for at least 15 min. Contact a physician immediately.

SECTION VI REACTIVITY DATA

STASILITY UNSTARLE DINCITYONS YR AVOL
. : rgpar‘ﬁs. {88'% and flemes.

StaeLs

.
-— s et

INCOMPATABILITY (Hoterelg t0 avon)
Nene

HLTLANOOUS CeCourasingn rannicts

eeition mav produce carbon dioxide and/or carbon monoxids.

HaAZ2ANCOUS MAY OCCUN CONRDITION TO AYCID

?CL‘H:‘EQ!ZAT ION
YHLL HOT QCTLR X

A ' SECTION VIl SPILL OR LEAK PROCEDURES

STENT 10 PC TAKREN 1 CASE MATEMAL IS MELYESFD O SARLLED
Place lea nz container in well ventilated areas; sliminate ignition sources.

Avoddnxun-o7ff into storm sewers and ditches which lsad to natural watsrxays

\ WAETE DISAPTSAL WETROD

Inceneraticn, tlologlcal trestmant of dilute soluticn.

SECTION VIl SPECIAL PROTECTION INFORMATION
i .

RESPINATOARY PROILCTIION (Speciy type)

VENTILATION t OCAL RXTIALIAT [ arenia
When mpproprisio to conirol employee exposura.
VECHANICAL { Ganeret) . otHan

FAQIFCIINH

FﬂOVF_CIIV‘. QLOVﬁS E‘i
|_Yecn—ana or rubber gloves Chemical mafeiy gogzles

COTHINR FROIECTIVE [QUIrWENT

~ .

SECTICN IX SPECIAL PARECAUTIONS: 1=~ *°

PRECAUTIONS TO BE TAXEN IN HANDLING AND §I1ORING
[

Cannot be mada non-polsonous.

OTHEN PALCAUTIONS - ‘e

i

PAGE (2) ‘ .Ravised 1-9-C0



. soiSPRIME/E Emuision Ssisn

EXCELLENT FOR "MINI-HOLES"
AND VERTICAL STACKING

These non-nitroglycerin emuision produsis are packaged in convenier
one-pound, one-half, one-third. and one-quarier paund cariridges &n
formulated to provige & seismic pulse equa' 1o cynamitz for ciear, shar
seismic records.

Although classified as high explosive, seisPRIMZ/Z emulsions are nor
headache and have excelisnt resistance to acciden:ial detoration by friction ¢

impact. .
Spiral-weund 1/4 to 1/Z2-pound paper carriages are-easily capped an

2 SR waxed to sieep well.
PROPERTIES ANL SPECIFICATIONS
PRODUCT E-1 E-172 E-1/3 E-1/4
VWeigni One Pound 12 Pound 1/3 Pound 1/4 Pound PACKAGING
Size 21/4x81/2 11/2x8 11/8x8 1x8 ) . . . .
Style 49 SW swW SW ) .A.varlab_le in .f:gur. sizes 19 gweel v/e:.l'cal siacking ai
Density (gmvec) 118 1.15 115 115 s'i“z"e‘"{‘:': aacii‘g“gf?:‘ SeisPRIMESS In ;';";°2§fp°,‘i’;
Veiozity fins! (umcanfine . 5 5 - . T '
g }.f s_ - ined) 16.500 1€.000 15.000 14,500 cartridges for vertica! siacking or larger downh¢
Denauon oreesure 100 100 100 100 shots.
{wiicsars) ) In the 1/2 to 1/4-pound siz2s, seisPRIME/E
Azsoiciz Sulw Srrengih 8es 778 775 778 pachaged in spiral-wound oaper canricges.
ot H) Ali sizes have excellen: waier resisiance and can
Rs.ztive Zuk Stremgtn 120 1G5 105 105 initiziad with a #8 strength STATICMASTER gewnal
(ANFT=100)

STATICNMIASTER"

-
LY N

e Dsisnator
.

swrangih - #8 .

JEe
Fungtioning

lewer ag finng surrant s increased

SITIVITY

REDUCED SEN
OUS ELECTRICITY

SE
TO EXTRANE

DIOVISE relLTeC Lenuiviy 10 Slaug electnicty.

PROPERTIES AND SPECIFICATIONS

iime scatter - Less than 0.001 sezand; even

/53

=igCiflc ustonadr

DESIGNED FOR SEISMIC WORK - Exclusive Ailas eigctric malch provides relis
detonation with minimum lag tim2 ang scatiern Full #8 strangth expicsive ouput e f
insure initigtion of the ssismic charge, even under severe condiions.

UNEXCELLED PZRFORMANCE - Rigid statistical guality control tests are perferr
on all components and on the comgleted detonator to assure reiiabie and consis
performance. A tough, hard enamel ¢sating under the plastic outer insulation provi
acditicnai protection against shorting of legwires under extreme conditions.

WATER AND WEZATHER-PROOF - Legwire insulation is cesigned to withst
extremes of heat anc coid and the severe conditions encountered in deep-hole loa:
All detonators contain 2 double-crimgsed rubber plug to provide a water-tight ¢
excellent firing charasteristics permit use in single-hoie or muhiple-nole paitern snost

OPERATING AIDS

With recommended firing currents, STATICMASTER eie
detonators meet all requirements for series firing.
WARNING - Do not use STATICMASTER electric detonatc
the same circuit with other types or brancs of eleztric detonaic

PACKAGING

STATICMASTER electric detonatcrs come with spot
duplex copper lsad wires (yellow color) in lengths of 40°. 60"
100, 120", 150, 160", 200", 250', 300", anc 400'; and in sh
legwire lengtns (folded duplex wires, yellow) measuring 12'
and 24'.

cseciz criccewire and the SF featurs in the elsctric match
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*HAZARDOUS CEEMICAL MATERTIAL S AFETY DATA SHEET
Requirements of 29 CFR 1910.1200)

EMULSIONS AND EMULSIONY/ ANFO BLENDS -~ BLASTING AGENTS, ALL GRADE:
—— 4__-—/

(Conforums

PRODUCT CATEGORY:

1, NAME AND ADDRES

ATLAS POWDER COMPANY

15301 DALLAS PARKWAY

SUITE 1200

DALLAS, TEXAS 75248

TWX 910-860-5237
2. PREPARED BY: P.E. Therriault DATE: 06-24-88 REVISION: One
3. MEDICAL ®MERGENCY TELEPHONE NUMBERS:

EAST OF THE MISSISSIPPI: 717 - 386 ~ 4121
WEST OF THE MISSISSIPPI: 417 ~ 624 - 0212

4, THE MATZRTALS DESCRIBED IN THIS DATA SHEET ARE:
FAZARDOUS CEEMICAL INGREDIENTS

5. CEIMICAL AND CIYMON NAME(S) OF HAZARDOUS CEEMICAL MIXTURE/INGREDIENTS:
Apex~All Grades, RXL 614, RYL 615, PowerAN-All Grades, Bulk Emulsions—All Grades

ISCA CAS ' RTZCS
Ma2jor Eazardous Ingredients Include: LISTED NO. NO.
Axzonium Nicrate Y $4846-32-2 BRS050000
Diesel €1l (Ia Some Formulas) Y 68334-30-5 No Listing

Nota: Saz MSDS fcr Ammoniuz Nictrate Plus Tuel Cil

6., PEYSICAL AND C3izMICAL CEARACTERISTICS:
Vepor Flash Melting Boiling Specific Mol.

Pressure Peintz Point’C Point’C Graview we. Céor Appearance
Ammonium Nitrate 0 ] 155 190 1.725 83 None White Soli
Diesel 041l nd nd nd 147,371 0.87 nd Pungeat 2rowa Ligu
Mixtuze Neg. zd nd 125 1.1 to 1.3 N4 Nonea Whize Grez
nd = No Data d = Dissociates mna = Not Applicadle
7. PEYSICAL HAZARDS: :
Armenium Nitrate - DOT: Oxidizer Diesel 0il: Flammable

Mixcture DOT Explosive, Blasting Agent

8. HEALTH HAZARDS:

- AN, p.o. - SR L
Carcinogen N [ Ref: Registry of Toxlc Effects
Corrosive N N of Chemical Substances (RTECS)
Hizhly Toxic N N N = No Criteria Match
Irritant N N Y = Positive Cricteria Match
Sensitizer N N per RTZCS
Toxie _ N N nd = No Data
Target Organ Effects N N

9, PRIMARY ROUTE(S) OF ENTRY: No Data

10. PERMISSIBLE EXPOSURE LIMITS: No Daca



11.

12,

13.

14,

15.

e P -
- am LT IT wrug o

Emulsions/ANFO 3lends

Page 2
LISTINGS:
MATERIAL NTP ANNUAL REPORT JARC OSEA
ON CARCINOGENS . MONOGRAPHS CARCINOGEN
AN No No No
SN No No No
S? No : No No
EDDN . No No No
DO No No No

GENERALLY APPLICABLE PRECAUTIONS FOR SAFE HANDLING AND USE:
HYGIENIC PRACTICES:

Avoid Skin and Eye Contact. Avoid Breathing Blasting Fumes.
PROTECTIVE MEASURES DURING REPAIR AND MAINTENANCE OF CONTAMINATED EQUIPMENT:

Use non sparking tools, avoid open flame, wear normal safety equipment,
such as safety glasses and hard hat.

PROCEDURES FOR CLEANUP OF SPILLS AND LEAKS:

3ulk Product: Isolate and corntain spilled material, Contact Distributor
exr Atlas Powder for Spill Respomse Assistance.
The disposal of damaged or deteriorzted explosives zust be

carried out in accordance with all Federal and State Regulations.

In the event of a major spill, ccntact the National Respense
Center (800-424-8802) and the local Police,

CONTROL MEASURES:

YNGINEERING: Follow BATT standards for stozage (27 CFR 151 Subpar:s 3)
Zxcept fcr Bulk produccts, see '"Do's and Den'ts - Inmstructicns and
Warnings" - found in every shipping case.
See Institute o Makers of Explcsives Pudliczrionms.

WORKX PRACTICES: Follew OSEA Standards for Sterage and Use (29 CFR 1610.10S)
Excep: for Bulk products, see "Do's and Don'ts -~ Instructions and
Warnings" - found in every shipring case,
See Institute of Makers of Explosives Publications.

PERSONAL PROTECTIVE EQUIPMENT:

Avoid toxic fumes from blasting, wear normal protective equipment,
such as safery glasses, hard hats, etc.

EMERGENCY AND FIRST AID PROCEDURES:
Do not attempt to fight fires involving explesives.
Immediately evacuate the area. Avoid toxic fumes frem fires.
In case of skin contact, wash affected area with water. Eye contact -
flush eyes for at least !5 minutes and consult a Physician.

DISCLAIMER: The above information taken from various published and unpublished
sources is believed to be accurate and represents the best
inforzation currently avcilable to us. However, we make no warrant
of the accuracy cof such information, express or implied, and assume¢
no liabilicty resulting from its use., Users should make their own

investigations to determine the suitability of the informzziom for
their particular purposes.



INVOICE

: «  Yan Amburgh/Alamo, Inc. INVOICE DATE _{ BVOICENO. [ Pact
- 120 Nevt Daltes Bark Tower 11718/91 | 40843 | 1
\ Oeflas, TX 75230 .
D Soc. of Exp.ior. Geophyslic sHiP Fort Bend Co. Delivery [\/‘
> ¢/o0 Ks. Geologlcal Survey TO ~ .
1930 Constant Ave. L
Lawrence, KS 66046 RN
e e V4
TeaM.. ) SAnEAcAaTE | Cho AR | i c‘,,‘c"“e SHIP VIA SHIP DATE TERMS
10849 11/15/91 S30 C Our Truck 11/15/81 |[Net 30 Days
ITEM NO. ITEM DESCRIPTION
ToANTITY QRC.ISEN CUANTITY SHIPEED ST UNIT UMIT PRICE FOICE UNITL  DISCOUNT ! EXTENDED PRICE
50408000 80' SW STATICMASTER | 8% _
12.000 12.000 | EACH 816.50 | CU 87.98
. o
0812533 SEISPRIME E 1-1/8 X 1i/3 :
: ~4.000 | .., . 4.0004 LB X:....164.00 | CLB : 6.56
00 000051 HAZARDOUS MATRL HNDLG CHG -7 |- | ¢ oA
. 1 ooo_— 1.000 | %SAL | -7 L7 3,14 | %SAL | - + ~ 13,14
53000001 . 'E R C.C.~- HIGH [EXPLOSIVES : o
- 4.000 " 4.000 ]| LB . 8.50 | CLB 26
00000006 TE.R.C.C. - DETANATORS
12.000 12.000 | EACH 6.50 | CU .78
. ‘, i H : - T | y -.
B R D
. e e
) ' ) L TENER V25 7%
o _i"-t"_i-"r.‘;..-i 5-!'.-2(,273 ///9.2:____
2 N s i‘J\t.'):'-".'..-".‘ '.z'to"f.:'l) _/_/&.Zﬁ__..‘ , - .
-f‘\ N
{1\3 SALES AMOUNT 108.7:
s _ MISC. CHARGES . 0!
y FREIGHT .0
SALES TAX =
TOTAL s
PAYMENT RECD
oAl ANCE DHIE
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