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KANSAS GEOLOGICAL SURVEY EXPLORAHON SERVICES
ACCIDENT PREVENTION PLAN

PROTECT DESCRIPTION

Project Name:                        Seismic Reflection Data Acquisition at the
Southern Clean Fuels Liquefaction Plant

Location:                                Birmingham, Alabama

Site safety officer:                RIchard D. Miller

Plan prepared By:                 RIchard D. Miller

Estimated Duration of Field work:   4 days

11.         STATEMENT OF WORK

Introduction and Background

Well monitoring performed by the Grand Junction Office of Oak Ridge National
Laboratory (ORNL) has indicated that high concentrations of tetrachloroethelene a.nd
other contaminants have entered the groundwater system beneath the coal liquefaction
plant (CLP) which is currently being dismantled at the Southern Clean Fuels (SCF)
facility r.ear Wilsonville, Alabama.  Data. from well logs indicate a very confused
geology with large variations in dips and an apparent window through a thrust sheet
exposing older rocks in the plant proper.  Karst features are observed in some of the
boreholes, but the complexity of the geology makes it difficult to determine if there are
any dissolution conduits for contaminant transport, and their spatial orientation if they
are present.  A geophysical survey is desirable to provide a background for future
remediation efforts.

Detailed Descrit]tion of Planned Work

Seismic reflection data will be collected along three lines:  Line 1 will be
positioned northwest of the plant boundary, and will extend from a point about 25 feet
north of BH03 to a point about 150 feet NE of MW26.  It will have a total line length of
about 500 feet.  I.ine 2 will extend for about 600 feet along the E-W road, north of the
plant, and will serve as a. tie between Line 1 and Line 3.  Line 3 will extend from the east
end of Line 2, at the road which leads into the SCF CLP, about 300 feet north of CH36.
Line 3 will extend to the south-southwest along the road for about 1000 feet.  Before
seismic work begins along this line, a bulldozer will cut a groove through the hard fill
so that geophones can be deployed and improved signals can be measured.  The groove
could be refilled once the seismic data are collected, causing minimal disruption.
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Further, it would be best to collect the data along I.ine 3 when activity at the plant is at a
minimum, such as a weekend.  Since the plant operates on a fourrday work week, the
Friday-Sunday time period would be an appropriate time to do the work.  We estimate
a receiver spacing of 5 feet along the lines, which would then require a total of
approximately 500 shots.

Shots fired for seismic reflection acquisition along tine 3 will be monitored at
two boreholes (rof s!.mwJto„cotts!y) by up to 48 hydrophones, five feet apart and
connected to a second seismograph.  This will provide an ancillary data set which can
be used to calculate velocities for imaging the seismic reflection data, and may be able to
generate images from vertical seismic profiles.  These data would be much less
susceptible to the near-surface ringing problems which will disturb the seismic
reflection data, and may be much more effective for imaging steeply dipping faults or
contacts.  The decision on when to move the hydrophones from one borehole to the
other will be made once the borehole positions are determined.  It may be necessary to
repeat shots at some positions so that data at sufficient offset can be obtained at both
holes.

In addition to the shots from Line 3, hydrophone data will be recorded from
approximately 25 additional shot points, most of which will be deployed along four
lines which are oriented at angles of 60° from Line 3 and pass through the borehole.
The positioning of these shots will be dependent on the locations of buildings and other
plant facilities.  These data will provide some three-dimensional control on the geologic
features identified along tine 3.Site-

Preparation of the site before initiation of data acquisition will have two
components:  clearing along the site of Line 1, and bulldozing the groove for Line 3.
The clearing should leave a path approximately 5 feet wide through which ATVs and a
Bobcat loader can pass, and should avoid sharp axe cuts which could damage dues.  The
bulldozing should cut through the hard surface layer at a depth no greater than 1.5 feet.
It should be done within 1-2 days of data acquisition so that it provides a fresh surface
for instrument deployment, and should be drained where necessary.  These will be the
responsibility of SCF personnel and may be accomplished at or near the time when data
acquisition is initiated.

Timetable

Data will be collected beginning November 12 and should be completed by
November 16.  These dates are constrained by meetings and other deadlines of KGS and
ORNL personnel, but could be modified if necessary.  Data processing will be done
during the following three month period, and a report will be issued in February 1993.
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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 similaLr to "striking a wooden block with a hammer."
The auger gun is mounted on a skidrsteer loader.  Once positioned at the desired
location, the hollow stem auger on the front of the loader is used to drill the hole.  The
center bit is extracted, the firing rod is placed in the hole, and the hole is water flooded.
The shell is detonated with a sharp blow to the top of the firing rod.  Safety rules for
both the .50-caliber seismic gun and the auger gun are attached.

Deliverables and Schedule

The work is scheduled to occur between December 9,1992 and December 15,1992.

Data from each shot during the Testing and Production Phases shall be recorded in
SEG2 format.  They will be delivered to ORNL representative at the end of the pro-
duction phase if possible, or within two weeks of that date at the laLtest.  Copies of indi-
vidual shot records will be made available to the ORNL representative at the end of
each field day it. requested.

St)ecial Considerations

The subcontract proposal will indude a stipulation for reimbursement to the KGS of
expenses resulting from downtime due to weather or required by the Company.  The
proposal will consist of fixed expenses covering mobilization and travel expenses and
the Testing Phase, and a per-shot cost covering the Production Phase and processing.
The projected number of shots, based on 24-fold coverage with shots at 6-foot spacing
over 3000 feet of line is approximately 500 shots.  Additional shots may be requested by
the Company to extend the planned lines.  These will be covered by the per-shot cost of
the Production Phase.

Technical

The technical contact for the company is RIchard Esposito (205-870-6748).
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Ill.       RESPONSIBILITIES

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

IV.       SAFETY PERSONNEL

Safety Personnel and Emergency Contacts

1.         RIck Miller ocGSLsite safety officer

2.         Larry Musson (KGS)-Supply and Ammunition officer

4.         Joe Anderson (KGS)-I.ine Manager

5.         Bill Don (ORNLLORNL Representative & Project safety Manager
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Safetv MeetinfE a[ Survev Site Date:

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

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

I      Vehicle safety (roaLd traivel, waming signs, traffic control)

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

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

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

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

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

The following people were present today:

Name (PRn`IT)                                ComDanv Sienature

Site Safety Officer
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SafetvMeetinea[S      evsite Date:

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

C]      Environmental haLzaLrds (heat, plaLnts, animals [snakes, etc.])

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

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

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

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

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

0      First Aid treat stroke, frostbite, animal bites, e[c.)

The following people were present today:

Name (PRINT)                                ComDanv Simature

Site Safety Officer
SCF -Birmingham, AL Page 6 December 1992



Safeiv Meeting a( Survev Site- Date:

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

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

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

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

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

D      Emergeney procedures (injuries, property da.mage, potential problems)

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

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

The following people were present today:

Name (PRINT)                               Companv Sienature

Site Safety Officer
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Safeiv Meeting at Survev Site- Date:

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

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

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

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

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

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

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

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

The following people were present today:

Name (PRINT)                                ComDanv Sienature

Site Safety Officer
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specific Safetv Requiremen(s

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

Vehicular Safetv Eauioment:  All KGS vehicles and the aLmmunition vehicle will be
equipped with -a first aid kit and a fire extinguisher.  A portable cellular phone will also
be required in the KGS vehicle and will be the primary means of communication in the
event of an 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 WLZQl]s:  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
any 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 Safetv 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 wha.t others
are doing iusofar as their actions may affect your safety.

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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4.

5.

6.

7.

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.

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

11.

12.

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
ar,d 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:

AIport:

Explosives Unit:

State Environmental Agency:

Client:

Emer ontacts

Safety Ccordinator:

Project Manager:

Phone

Phone

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

HOspital:
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Procedures

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

RIck Miller of KGS is First did aLnd CPR certified.  The fouowing persons aLre also
certified as indicated (please circle aLreaL[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, ponce, and other
governing authorities will be contacted and consulted prior to the use of any such
devices.

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

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

StJecific Hazards-The specific hazards involve injuries to persons or property damage
aiising from normal or accidental detonation or improper handling of the shotgun
a-unition.
Control MeasuresTAll project personnd working with or around the shotgun ammuni-
tion, seismic guns, and associated equipment will exercise all appropriaLte a.nd reason-
able precautions to prevent or limit accidents arising from use of explosives.  All
explosive devices will be Class "C," consisting of fully containerized smokeless black
powder in the fom of shotgun ammunition.  Site work will conform with appropriate
and reasonable  Class "C" explosives handling, storage, communication, and detonation
procedures.  All seismic shots will occur in shallow boreholes 2 to 4 feet below ground
level.

Rick Miller of the Kansas Geological Society will be responsible for the safe arse 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 finiliar with and
abide by these protocols.

Specific shotgun ammunition safety measures as follows:

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

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

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

•      Firing communication:  Rick Miller shall establish a series of waning 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 waming procedures
with all project partidpants at the initial site safety meeting, and will monitor
compliance with these procedures.

SCF -Birmingham, AL Page 13 December 1992



•      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.

8.        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 haLzard of operating the seismic gun.  Hearing protection
wwhl be required for the seismic gun operator(s) if sound pressure levels exceed legal
lirfuts during firing.

Operating Environment.  The .50-caliber seismic gun is a single+shot rifle that fires
sta.ndard military ball ammunition into the ground.  The projectile is fired into a hole 30
to 36 inches cl`eep 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 that is 1 /4 to
1 /2 inch thick,12 inches wide, and 38 inches long.  Two erew 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;00 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.  Secondiy, 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.
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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 militaryTstyle ammo boxes.  The ammo boxes are locked in 10-gauge steel boxes
tthat 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 US. Department of Transportation.  No more
than 2000 rounds of eaLch t)pe of ammunition will be transported to this project, packed
in 160 per a-o 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 aLnd 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 Cinder 5480.16, f!.rearms S¢/cty.

DOE Report DOE |EV I 06194-3, DOE Explosives Safety Manual.

ID Appendix 0550, Sfa#dqrd Opcr¢tl.ore/ S¢/lgfy Rcqw!.rcme7Its, Part In, Subpart I,
"Explosives"
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From the United States Department of Defense:

DOD 6055.9-S:TD, Ammunition and High Explosive Safety Standards

AR=385-63, Safety Policies a.nd 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 Southern Clean Fuels, have read the previous
accident prevention plan and understand its content in whole.

Name (PRINT)                    Qa!g          Comoanv Simafroe
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es`
Attachment 4.

SAFETY   MAIYSIS

Potential  llazard

Lost/Stolen  Ammunition

Durim  loadinqAInloadinq:

Or.opped  cartridge

Introduction  of  foreign
material   into  breech  or
barrel

During   firinq:

Muzzle   Air   Blast

Ricochet

Flaslibums

Consctiuences

personal   iTijury  Or  proi)ert.y
damage   from  ui`authorized  use.

Personal   in`i`iry. from
accidental   discliarge.

:

Damage   to  liarrel,   I]reech,   or
I]olt  and  resulting  personal
injury.

Personal    in`jtii`y   from   flyintj
rocks,   soil,   deLiris.

.

Personal   iiij`Iry   from
ricocl`ettng  I)rojectHe  or
fragments.

l}uriis   froiii  liiuzzle   flaslies

Page   I

Mitiaatlon/Prevention  Mechanism
I

Implementation  of   syst`!m  to   issue  daily
armunttlon  allotment  alid  control
inventory,   in  addition  to  physical   control
of  ammunllion  at  all   tines.

Assure  training  of  personnel   tn  proper
liandling  of   live   ammunition.

Assure  training  of  personnel   ]n  |}roper
handllng  of  ammunition  and   ln-process
inspect]on  of  ammunition  and  seismtc  gun.

Close  fit  of  barrel   in  borel`oles
suppresses  muzzle  air  blast  and   its
effects.

Design   and  use  of  sets:ntc  gun  prevents  the
escaf]e  of  projectile  oi.  fragments   from  the
borehole  with  sufficient  energy  to  cause
personal  injury.

Discharge  into  earth  o;`  contatrment  device
suppresses  muzzle  fla3li.



SAI:['ry  ^N^Lvsls
I,age   2

Potential   llazard

M i s f I re

Accidental   discharge  of
seismic   gun

Plugged  L]arrel   -  dirt

Plugged  barrel   -water

Barrel   disengagement  from
plate

Breech  disengagement   from
barrel

Ourim  Transport

Accidental   discharge

conscauer`LL.s

Personal   injury  from
sul)sequent   accidental
discharge   of  misfired   round.

Injury  to   unintt!I`dcd   target.

Damage  to  barrel   and
resultant  .pe.rsonal    injury.

Damage  t.o   L]arrel   and
resultai`t  persoml   injury.

Personal   injury   to  crew
member(s)   I)y   flyiiitj   rifle.

Personal   injury  to  crew
meml)er(s)   lJy  flying  breech
and  bolt  groups.

Injury   Lo  ul`ililelidcd  target.

H!tiqation/Pi.cvention   Vlec!\an!.sin
1'

Assure   tra{nf ng  of  personne.I   in  proper
handling   and  disposal   of  misfired
amunun i ti on .

Assure  that  operating  procedures
preveiil   transport  of  loaded  seismic  gun.

Assure  that  operating  procedures
iiiclude  thorough  bore  slght!ng  betueen
sl`ots  and/or  probing  with  dowel   after
installation   in  boreliole.

Assure  that  operating  procedures
require  Inspection  of  borehole  for  water.
and  sealing  of  end  of  barrel  w]th  tape  or
I)alloon  if  water  is  encountered  in
borehol e .

Implement   an   inspection/maintenance
|irocedure  for  the  barrel-to-plate
attachnen t .

Implement  an   lnspectio.n/maintenance
I)rocedure  for  the  l]reach-to-barrel
attacl\nent.

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



s^rLTy  AVALvsls

Potential   l{azard

Accidental  drop  or  collision

Conseaue[ices

Damage  to  barrel   or  firing
mechanism

Page  3

Mltiqation/Preventi{ili   Mechanism

Assure  that  operating/tra'nsportation
procedures  require  thorou,gh  tnspectton  of
seismic  gun  after  drop  or  collision
incidents.     Selsmlc  gun   is  disassembled
and  stored  in  special   compartment  durtng
velilcular  transport.



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

Handling (always assume loaded and ready to fire)

Transporting (vehicle, on foot, etc.)

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

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

Cleaning

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.

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



Firing

Assumptions

NONE

Never Do's
Move from downhole placement with shell in chamber
Gun loaded with no one sta.nding 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
Refum a mis-fire to live round canisters

2
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MANDATORY     SAFETT    ROLES     FOR    USE    OF    THE

.50-CALIBER    SEISMIC    GUN

The   .50-cal   selsnic   gun  is   powerful  and  must   be   securely   positioned  when
fired.     Danger  exists   not   ot}ly  with   the   bellec   projectile,   tut  also  with   the
recoil   of  a   loose  gun.     Be   sure   Chat  all  m6unEing   bolts   are   tight.     Never
strike   the  gun  or   bolt  with  a  metal  object.     If   the  gun  is   jamming  or   scick-
1ng,   clean   lt   thoroughly  with  WD-40.     Wiping   down   cleaned   parts   will   help
avoid   the   cohesion  of   dirt   and   sand   to   the   parts.

Operatiotial  Safety  Rules

1.     Eac`n  day   the  Party  Chief   must  tnake   sure   all   personnel  are  fully   trained   in
safe[y  rules.

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

3.      AI.WAYS   unlock   the   bolt   when  tnovlng   the   gun   (disar:a   ic).

4.      NEVER  move   the   gun  w'ith   a   live   round   loaded.

5.      AL'w.AYS   remove   the   bolt   completely   from   the   gun   for   transportation  and
Storage.

6.      AI.WAYS   double   check   safety   procedures.

7.      Use   counon   gun   sense.

Dowhole  Mode

Be   sure   all  mounting   tsolts   are   [i8hc.     Do   not   .force   C'i`e   gun   do.in  an
augered   t`ole.     Re-auger   the   l`ole,   if   necessary.      Be   sure   t'[`at   t'I`e   base   place
rests   on   the   ground.      Hat-e   two   people   stai`d   on   the   place   .+.nen  firing   (flex
tr.nees   [o   absorb   the   shoctr`).

If   the   hole   has   watp.r   ln   it,   seal   the   muzzle   of   t`\e   gun  w.i.ch   ta}.e   oc   a
balloon   Co   keep   water   f com   seeping   into   tl`e   barrel.      Avoid   this   slcu..icion,    i£
possible.     Water   in   the   barrel   lnay   seriously   damage   the   gun  when   fired.
Injur.,.   is   possible.

Surface  Mode

Be   sure   all  mounting   bolts   are   Clght.     Carefully   procecc   the   breech,
trigger,    and   bolt   when   moving   the   apparatus.      THE   TRIGGER   IS   EASILY   BROKEN
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opEBATioNISAFErv BULEs AND pEGUIATloNs
FOF} THE

AUGEPI  GUN

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

Operation    and    Safetv    F3eaulations

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

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

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

4)     The  firing  rod  is  stored  unloaded  (no  sleeve  snapped  onto  the
bottom)   in   the   left   side   storage   holster  during   downhole   placement
and   in-field   movement.



5)    Only  after  the  auger  has  been  screwed  into  the  ground  and  the
center   bit   extracted   and   placed   in   the   right   side   storage   holster  will
the  firing   rod  be   removed   from  the  left  side   storage   holster.       The
shells  should  be  pre-loaded   into   metal  sleeves  and   ready  for  loading
prior  to   removing   the   firing   rod   from   the  storage   holster.     Once  the
firing   rod   has   been   removed   from   the   holster,   the  firing   rod   should
be  pointed  toward  the  ground  and  the  loaded  sleeve  snapped  into
place   making   certain   that   nothing   (hand,   finger,   etc)   is   covering   the
powder  end  of  the  sleeve.     The  firing   rod  should  then  be  immediately
lowered  downhole  and   locked   into  place.

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

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

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

An improved design of the buffalo gun,
incorporating hole  drilling and shooting into one
operation with almost total blast containment,
pro`ided nearly 50 percent more recordable  seismic
signal than the traditional buffalo gun.   The 'auger
gun.  is  designed  to  optimize field  efficiency,  source
couple,  and safety.   The auger gun consists of three
main  parts:   power source,  auger/screw,  and
modified buffalo gun.   Amplitude spectra indicate the
auger gun deli`.ers approximate]}. 20  percent more
total  energy and 50 percent more reflection energy
with no noticeable increase in recorded ground roll  at
a test site in Lawrence, Kansas.   Subtle changes in
source environment, such as a 15 cm gap between the
detonation pair.t aLnd the base of the hole or inclusion
of ``.ater as oppc`sed to air at the detonation point.
ha`.e a signil-leant effect on the qualit}. of the recorded
data.   The auger gun should increase  field  efflciency
b:,. o`.er  50  percent on most shallow s`Lr`.e}.s,  ``.hile
impro`-;I,g the  signal-to-noise ratio  a.T`d  total  energy
in  comparison  to  the buffalo  gun.

I\-TROD'iJCTION

Increasing  environmental  and
e.igineering  applications  of reflection  seismology
hat.e  spurred  research and  development  of shallow
r`.i gh-reso:L:ion  reflection  techniqces  and  equiprzient.
P.eso.I.j..iic>r.  on  :he order of a meter is  r.ecessary  to
detect uitrashallow targets~generall}. the goal of
most  en`.:.ronmental  and  engineerir.g  studies
(Steeples and }liller,  1990).  Resolution can be
increased  b.v boosting the recorded  frequenc}. and the
signal-to-noise ratio of reflection wa`.elets.   Recent
ad`.ances  in  engineering seismographs  have  made
possi'ole cost-effective acquisition of 15.bit or greater
floating point data.   Generating a high-frequency
seismic socrce pulse has been  accomplished  in a
multitude of different w.ays in the past (Miller et al„
19S6).

The  most  commonly  used  seismic
sources  on  shallow engineering  sur`'e.vs  ha`.e  fallen
under two  main categories:   explosi`.es  or weight
drops.   The  explosi`.e category includes both high
explosives  and  'guns'.   Weight-drop  sources  include
everything from mechanically assisted  vertical  mass
impacts (usually >20 kg mass) to human-assisted
vertical  mass  impacts (sledge  hammers,  mal)s,  and
thors).   Recerit advances in high-frequency
engineering  sources  have  come  predominantly under
the  .gun'  classificat.ion.   Development  of a  downhole
shotgun capable of generating a consistently high
frequenc.v source wavelet with only minimal  increase
in  expense  and  effort o`'er hammers,  spurred t,he
shallow  seismic.reflection industry.    Downhole
shotgun  sources  possess  signir]cantly more  energy in

the 200 to 600 Hz range in comparison to hammer
sources  (Pul]an  and  }IacAula}.,  19S7).

DESIGN AND TECHNIQUE

The  auger gun is designed  to optimize
field efficienc.v,  source couple,  and  safety.   .i measure
of success  wit,h  the  downhole  shotgur,  source  /as  ``.ith
any downhole explosi`.e source) can be related  to
e[T]ciency in  generation  of broad-band,  higi`-
frequency energ}..   Improved  enei.gy  transifer is
obtained when downhole placement of the shotgun
shell includes  a water stem  and  restricted  recoil
(Miller et al.1989).   Containment of the air-coup`ed
wave has been at least partially accomplished for
downhole  projectile  sources  with a  st.eel  containment
plate (Steeples et al.,1987).  Tc obtain Proper
downhole  placement  of existing tgun  sources,  a
minimal  diameter pilot liole  (generail}. 6  cm,  or so)
approximately S0  cm deep must be bored.   T!`e auger
gun  described  here  incorpoi.aies  all  the  p:-e`.io`|s
opei.ations  anQ  configurations  into  3  single  pass
source.

The  auger gur.  consists  ol-thrc.e  main
parts:    power  source  (skid-steer leader),  auger.scre``.,
and  modified  buffalo  gun \.Fi=crure  1).   The  po\`.e.r
source  for testing described  hc!.e is  a 25  hp. i-\\.heel
dri\.e,  1.2  in w.ide,  h.vdraulic  loader.   The  auger,'screw
is a  modified  h:,.drailic auger that  recei\.i`s  its
h:v'draulic  dri`.e  pow.er  from  t!`e  loade:..   The  buff3]o
gun used  for t.I,ese  tests  ``.as  c.'Ior`ga`Li.a  :o  slig'nt::`.  o\.er
2 in in length. is designed  fo.r 'Do[tom loadir.g   as
opposed  to  the  stanaard  scre``.-on  head`j.  soler.cid
firing.  time  break  from  a  do.`.`-I,hcile  se.-.sc.-.   T`.~,e
firing pin  has  an  alLor.`atic  (spring-loaded.,t  s3fet}..
These  components  w.hen  assembled  represent
approximatel,v 1500 kg and are ti.ansportab]e in the
bed of a standard pick-up truck.

Operation of the auger gun is a three-
step process:   (`1)  screw.ing the  auger flight  into  the
ground,  (2)  loading and  firing t,he gun,  and  (3)
unscrewing  the  auger  night  from  the  g!.ound.   Once
t.I.e 4-wheel-dri`.e  loader is  in place,  ..he  containment
plate  is lowered  to  the ground  sui.face  ``.ith  the  weight
of the ]oader placed  on  the plate.   T]`e  hollo\\.-stem
auger flight is  then  screwed  into  the  ground  using a
gaging device designed  to ensure  the  night is  screw'ed
into the ground at a fixed rate and no rr.aterial is
remo`.ed from the  hole.   Screwing the  auger flight
into the ground  accomplishes both exceptional  blast
containment and  minimal  residual  borehoie.   After
the auger night is  securel,v screwed  into  the ground
80+ crn.  the  modiried  bufrolo gun  is  loiided  ib}.  sliding
the  gun  o`.er a  shotgun  shell),  lo``.e!.i.d  do\`.n  the
center of the hydraulic drive head.  through  the
hollow  stem  auger  fiig!`ting,  and  seuli`d  ii`to  a  sleeve
at the base of the auger flight.   Watei. can be poured
through  the  hollow  stem  auger prior lo  d^wnhole
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placement ot` t.he buffalo gun to improve sou.-ce
couple.   Once posilioned, the gun can be fired by
either a hammer impact on the top of the riring pin or
with  an  electric  solinoid.

Safety must be of the utmost concern in
any  operat.ion  involving seismic  sources.   Designed
into the auger gun are several critical safet.v
improvements over the traditional buffalo gun.   F`irst,
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
rriechanism in its downhole position throughout the
firir`,g operation.   Finally., the firing-pin lock or safety
is  spring-loaded  and does not require  operator
ir.ter..ention prior to firing.   The entire desitgn and
operation of the auger gun revol`'es around
rna.\.imizing the  recorded  reflection  energy  without
compromising the safety of the operator or
bystanders.

The auger gun incorporates several  key
characteristics  designed  aLnd previously.  shown to
enhance  hig'n-freqcenc}.  seismic  signal  at  the
expense  of air-coupled wave  and ground  roll  wbile
maximizing mobility,  ape.-ator safety,  field  efriciency,
a.rid  ground  coupling.   Containment of the  explosion
is  optimized b.v screwing the auger into  the ground
and  pc`sitioning most ol-:he loader u.eight on  the gun.
F:eld  e!Ticienc}' is  maximized  b.v incorporating the
borehole preparation with the gun placemenc and
detonation.   The massi`.e nature of the design and
impro`.ed  shell-loading procedure  minimizes  risk  to
the ope.rator.   }{obilit}. is only restricted b}' the  1.2 in
t`-:de,  4-u.heel-dri`.e loader.   Environmental  impact is
mir.ir^al  v,ith  rerr`nants of the  operation restricted  to
a  no,T,ir`al  4  cm  corkscrew  hole  approximatel}. 60  cm
Qeep.

RE:SILTS

Data acquired for this t.est \',.ere recorded
on an Inpuvoutput DHR-2400 seismograph with no
analog low-cut filtering.   The sampling interval was
U2 ms and record length was 500 ms.   The receivers
were three L-28E Mark Products 40-Hz geophones
wired in series and arranged in a  1  in in-line array.
The  source-to-closest-receiver was  20  in ``ith a
geophone station inter`.al of 4 in.   The  shells used for
this test w.ere 8 gauge, 400 grain black powder blaliks.
The  recording  en`.ironmenc was  consistent
throug`nouc  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 tlie auger gun with very little difrereiLce
in the dominant frequeney on either field file.
Renection information is not directly interpretable on
these shot gathers.  A 150 Hz digital low-cut f`l[er
reveals a strong reflection present on both riles at
approximately 80 ms (Figure 3).   The low-cut filt,er
does a good job of removing the  ringy  refraction
arrival clearly dolninating the upper  120 ms of the
unfiltered files.  Some subtle indications of 50 Hz

ground  roll  are still  present on rillcrod  rllcs.   'l`l`c
general  charact.eristics of the 80  ms  reneclion  seem to
be consistent for both sources.

Amplitude spectra suggest the auger
gun produces  more  useable seismic energy per grain
of' explosive than the t,raditional buffalo tqu, n (Figure
4).   Almost 25 percent more energy is present on the
auger gun spectra in t,he 30- to 70-Hz range than the
equivalent buffalo gun spectrum.   Little or no
observable increase in the amount of recorded gro`ind
roll can be observed on spectra of unfiltered data.
Peaks in the spectra around 90 Hz represent
reflection energy at this site.   The auger gim delivers
almost double the  recordable high-frequency
reflection energ}' of. the bufralo gun.

Subtle  changes  in  source  en`.ironrr,ent
make  considerable  difference in the  amplitude
spectrum of auger gun data.   Lea`ing a  15-cm air-
filled space between the base of a shell loaded in t.he
auger gun and the bottom of the screw hole reduced
total recorded reflection energy almost an order of
magnittide.   A water column placed in the  hollow
stem auger flight just prior to loading the shell tight
against t,he base  of the screw hole increased  recorded
re,qection energ}. b.`' o`'er 50 pl`i.i.ent.   Sigl`irical`l
`.ariability in  frequenc.v and amplitude of the recorded
energy  resulted  from  slight changi`s  in  t,he  do\`.nhole
environmer.t..   Tr`.ese  subtle  changes  ai`d  their
resulting effect  on  the  seismic dale a!.e indicati`.e of
ho\`.  I:r`.e  near  sir:-ace  acousticall}. responds  to  g`Jin
powder  explosior.s.

CONCLUSION-

The auger gun should represent a 50 percent
improvement in  acquisition  rates  and  .recorded
re.fl.ect.ion  er`.erory  a.t  most  sites  \`.hen  cop.`pari.d  to  the
traditional  bl!Talo  cgiin.   The  auger gun  is  a
modification of the  original  buffalo  tor, n  dc-sign
(Pullan and }Iac.iula.v,  i9S7), and at  some  sites  w.ill
represent  an impro`'ement.   As  with all  seismic
equipment  and  techniques,  site  cr.a:.act3ris:ics
dictate  relati`.e  effecti`.eness.   One cha.racteris:ic of
the auger gim that is not site-dependent and does
represent an improvement over the buffalo gun is
overall safety.   The massi`'e nature of the auger gun
should allow. detonation of series charges  to:all}. as
much as  1000  grains of black po``.der.   Pi.eliminary
testing indicates that at son`c siLc`s it n`a.`' bc possible
to acquire o`.er 500 shotpoints a day \\.hen station
spacings  are  5  in  or less.
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F`ig.1      Diatgram  represents  1`!`„  a.i:I-i:.I.  Lrun  in  above-
ground  position.    .\Iodi.(.:i.i  `tju!ralo-gun
Portion of the  augi`r  Lru,r`.  `.i  r.r,l  sho\`'n,  but is
conceptually  the  saint..  I.i  i: ...... ittusl.v
documented  (Pullan   iiiiJ   .`,I:^``..``iila:,',1.987).
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Downhole   50-caliber   Bifle
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85   msec  Beflector  Wavelet

Amplitude  Spectrum

250                  500                 750                1000

frequency  (Hz)

a|I\plitude  spectrum the  ref lection ulse  at  85  msec   is  aim 3   Octaves
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FIG.  4.
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MATERIALOlin~JLJLJLJL    SAFETY DATA
OCEAN®   Network
EMERGENCY  PHONE  1-BOO-OLIN-911

sEerloN  I  -iDENTIFicATION

SECTION  11  -NORMAL  HANDLING  PROCEDURES

sEerioN  lil -HAZARDOus  INGREDiENTs

SECTION  IV -FIRE  AND  EXPLOSION  HAZARD  DATA

S£CTION  V-.HEALTH  HAZ^RO  DATA                -         _a-: ,..,...  `t/..



S€CTION  vl  -TOXICOLOGY  (Product)           (Sr,tall   Ar:s   AL-.nu`iit i`.` .....

SEerloN  Vll -Splll AND  LEAKAGE  PROCEDURES  (Control  Procedures)

^cTioH  Fofi  H^TERI^i nEL£^SE on Spiu
Remove  all  sources  of  ignition.    Wear  goggles  and  gloves.    Use  non-sparking  utensils  during
cleanup.    If  containers  are  damaged,  wear  NIOSH/MSHA  approved  dust  respirator.    Fouow
OSHA     regulations     for    respirator    use.    (See     29     CFR     1910.134).         Minimize    powder
contamination.   Clean  up  and  place  in  an  approved  DOT  container.   Isolate  and  do  not  seal.
Label ''Small Arms.Ammunition''.   Wash au contaminated  clothing before reuse.

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

TRANSPOBTATION  EMEPGENCY,  CONTACT CHEMTREC 500424.93cO
W^STE  OISPOS^L WETWOO

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

SECTION  VllI  -SHIPPING  DATA
a.o.T.cuss                                              Class c Explosive        OR'.I-D

SECTION  X -PHYSICAL  DATA

WEITIHC  pofNT               N/A v^PoR PRESSURE                   N/A VouTllES                                   N /A
BoiilNc  roiNT               N/A SoluBllltt lw w^TEf)          N /A Ev^poRA.rioN RATE           --.LHJLV^Pof`OENsltt(^lr.1lN/A

ispECIFICcf`^Vltt  |H,O.1)         N/A pH                                               N/A

iNFOF`MATION  Fuf`NISHEO  BY:                   C.  C.  Noonan
(203)  789-5436

1475

DATE         Novemberl6,1985

D®p.rim.nt of Envlronm.nt.I Hygl.n. .nd Toll
(203)  78'--|in CORPOF`ATION

120  long  Flldoe f]oad. Stamloid. Connocticul 069

0CEAN®   Network
EMEf`GENCY  PHONE  1.80CLOLIN.911



•,

riJ

in.alchai  infdy Data §h.cot  .
A..yt. `i-.a lochr.th    .
OS+t^.. }1.zird Cammunlc.lion Stand.rd.
20  CFF`  1010.12cO.  SIlnd.rd  muel  b.
con-Iled b p.cifE rmilm-

u.S. D®perlment ol L.bar
OcclJp.lion.I S.I.tv .nd He.Ith ^dmlolltr.tlon
(No^-M.nd.`ory  For7Tl|
Form Approut

OM8 No.1218"72

' +fi» .

®®tTTTY  L^- lh.a on I-b.I .r\d lJ-
All   Shot8h®ll  Almurlltlon

rk>ra a.r* .e.c-. .I. I.a iiiEjiTii=1 I mi *m . rT F=±_Cr.±-i;i6ftnEiifi -i 5viiiL\I:.-a-.a.c. rnii& c-mchrd ® r-.. h±_

S-I •. -Small  Ams  Arminitlon.

W.niJ.E]ur-f'. Nrr. Emaperrty T-Mlrnb-    .
F`emincrton  hms  Co.,   Inc. (Sol)  .   676-3161

^aLalr.-.  O*rtib-I. Ssr.* C*i. Sn* .nd ZP Col T.I.pt`an- tlrre- tr. Inbrm.th
I-40  e  Higt"ay  15.       . (Sol)      374-2246

I,Onoke ,Ark.ansa8        72086                .    .     `     .           ..
Cbl, P,ryd`      8-12-86    .

.,, Siorvttlr. ol pT.p.r-/dcten.O         .         .
W.G.   Bell,'  Cheln  Lab  -Technical  Section

S.cuon I - I-I.ardou. lngr.dl.t`tiild.tttlty hfom.tlon

ttlz]rdcLI. CeFiji=fiiE= Go.dt cihaJ t*rth( Ccmrrm Nlm[t»       Osl+A PEl A-  *'t-
Lead.,   Inorganic  and  I.Cad  ccm.Bounds.                     50mg/X

^r8enl.c  and  ccmound®                                                     long/M
Aiitinor`v  and  ccm nd8                                                        Soo  n
Bari\iza  and   compounds                                                             500  ng/X3.
A.itroglyerln   (0.05  in  ckin)   500  nicrc)grans/M3  of  air

in  -  'Small  Azms  Ajt"nition"
Clas&  C  Explo.iv®

I Oar-D

S.ctlor` PI - Ptrydc.I/Ch.rnlc.I Ch.+.cL.rt.uc.
Bcl,no pob                                         . s#Egplpllt±ie„

t]cit  applicable
Vlp-Pr-tr. (in HO.)    . wdfro pod

Not  applicable Not  appllcabl®
Yea a- pe . ')

inprA-_T„~oTAqELI.caLLeNot  airllcabl®
-Sct-ap h W-

Lead  a  Lead  Styphnate  -  Ingolublei  Lead  Nitrate  -  127  gn/100cc  tlater  -  loo.C-- Ilo Cb
Grayleh,  Gray,  S11v®ry  rtat.rlal  i  No  odor

S.ctlon rv - Flo .nd Elplo.lor` lliz.rd D.I.
Fwh pob 0~ irty Funvtth un in uE|

Not  applicable Not  applicable W^ t'^
EJ- LLul

Material  18  .elf  oxidizing)   flood  With  .ater  to  fight  fire. and  cool  .h.11..
SP-I Fh Fgivq Pee.O`r-  .

un#eiFir.r:iETt#tg#e when  expo8ed  to  flab.  and high  temperature..



s.ciioo v - p..clhirty D.I.
Stuty un- Cdrluc"®Aut        riane8,   sparks,  percussion  or  shock  and  hlgb  .

SLer
X telliperatures   (130.C)

IncorT`o-`lbJIlty {lJ./.r/./.  lo A`rody   .. Stror`g  mineral  acids  and  alkali.
H-btcal. Cbeii¥Rti=ijfi Cr Byfrtn"   oxides  of  carbon,  nitrogen  and  lead  fmes.rt- Wrty Cdr ca~k'^ut       Heat,  fire,  static,.  fr|ctlon  and perclJgsIon.

Wu tit Chi
X

Section Vl - H..lth Hazard bcta
pc|ili.I cl  Ej-try:.          .               Int`.I-`m?       runes Sth7   cuts  or  abrasions  -REErl7cles

tTn#¥ `ffigT€engctoria ,  efroryotoxiri , "1nutrition,
Weakness,  mental   confusion, oallor  -

t...=eat  per  general  lead  expoourer headache  at`d  nausea

ciFir=irffiin..        RTp7 W]C wiltry=j,:i[i7                                  oS}+A F`±=±±rd
Lead  -  Yes

Sined3tiTVJBt-O/EEcm-.       Refer  to  health.hazard  a=leve.             `                                             .      .   .

LJ-c]c±!  Coldttlor-.
Gip-iFtE;+ A~ed by E-jr. Gast=ointestinal   tract;   kicheys,.  blood  and  cent.=al  r`ezlrou8

sys tell.          {Ch'S)
dr-" FHAHPTtt-         skin  .  £iu8h  with  vateri   i£  Swallowed  geck  medical  attention

inediately.
Si.ctJotl  Y:I  -  Pr®c-utlon.  for  S.l.  H&ndllng  .nd  U®e
S.P  I)  9. Tckco A C-..  Ll.dll L.  F3eL.+_.Ei±  cr SpAd                                                                                                                            ~

Use  non-sparking  equirment  to   I:1e?.nup  aT`d   store  s]ells   -avoid  ignj.tlon   sou:ces.

:=Fa_tE|¥__b_e_ __burned_ per 'appr_op_I_i_ate  fsderal+   state  end  loc?I  reg_¥±e±o_¥_a_gepig±=
contact

FhE±*c- io a. T.dr h H-rty -rt] s*ho

Refer  to  relea8ed  or  Spilled  ddt8. abcnre.
- FTiiatho

Label  containers  -  "Small  A.Tng  Armunitlon"  .ear  gloves  and  ghrapr.el  protection.

Slectlotl VIII - Control W.I.ur..
=--                         -`             ------  I             --     -      _R.®rrty PTo- F"r Trf»I osm    S^/HJE/SCBA

i|`g  cart.rldg®..Q^-  FLtei.ct^i. CBhlnq cr  Egiv±oL+-ji Use  he.rlJl9  protectic`n  when  di8charg
\Atcr`i+typ.ntc Pr.c-

Wa sh  hani.19j£LErLr_Sr.1n   c.]t.,_.L|c±L_
Pap,



:rL' I-  '-'-
GENERAL MOTofis cORpof`ATioN

MATERIAL SAFETY. DATA SHEET
SECTION I

SECTION 11 -INGREDIENTS
r®dl®ntS)Ill,, Ill  ln9,®al®n,®I

C^S  Pt¢lsTf]Y  NO. TIW hv CHEWcO N"t(Sl #lt#,diiS:`,€±?%®#'i

7564939 37 Sulfurlc   ^¢1d ___    NA_

77)2185 8£1 •     Watat. NA_

7139921 90 1J e i C] \'^_-~-
s ¢ p a r 6L± a `` I -

D4r4mt¢
i.' _       ~   _     _ ._  __       -

-_      _ ,+1-

I_ __             -_              __

¢a€o_  AT\d   |overi      Polvoro.t}vletle   (Pla£[I..`

SECTION Ill - PHYSICAL DATA
|O'|m¢ ,c,h,in.I  _i -t'....

Av aa!a   t.280   i   ,01

Lx,A#.:ESsL'nl`  Gr'ri|3fa  0 Dtl
ftActHT vounut .y vole-M€ t*i

I- #elEH¥Tt£9uoey I,L_
y^pOR  seNsiTv {AIR"                 _ i  h.A tvAroMTioH-A^Tt I              -I I

\.
soli.9W..r"Ntt¥3^cT!g|e     -        I- PH.<

L±:w:3€_cA#\S€u+"ipte°e!Qutd  (acid  eon±£at)                        __.   _   _     __   [BMffi.i        uauIO     #_

SECTION IV - FIRE AND EXPIOsloN HAZAF[D DATA



='.I .,.. 1Irwlr.-i,`,      ;  -----
5E|-I luN  V-HEALTH HAZARD DATA

'. .'c'a'£E|Sc 8' 3¥€[£h€X:°f}£i tjcTzf.¢.|`|anTr-'.a.`u'iti:a.   i n   „ D idr_'.idcst.ruL£_Clanofbodytlg6u._(but'tt). REil.  -`  . -     --..-,.    .'   .`    .OTH«Ovrr  q  -

SECTION VI-REACTIVITY DATA

ST^O'|ltt
uNS1^clt ¢OftolTtoHs to ^VOIO           -

7A,|t
X

"COWF^ ellltYlm.I..I.I.lo-.'a-`d)      oxtdi2.,a   or    rcductT`R   ma[erlllg

rlAZ^PcO i'    O€COWPosm¢HIIODU¢TS:   u]\er.   heated.   cin   emit   hlchlv   taxIC   .un.9.

L=:i:,
uS2+now I   ryo¢cuR ¢-eHoiTiofvs To ^volo,_--

W,|L Not O€¢®h
XX

SECTION VIl.SPILL OR LEAK PROCEDURES
ST€P€  TO  6€ us.i lN CASE  W^t€.tl^l i3  RILi^ScO 01

L=]PT  -ioda   mv   b.   used   [6   hit:-[ril!..-Arid/dr   fltlfLh   wtth   tir®e   v61iitne.t   fif   tzAp

Conciln   .

e
Stlow!Pcffi,   |tace..   .r.d   !ederat   refulatlo for  lcld  or  lead  .cr.E¥un±ii=L±i==I:::=======,.=

Li=-i+:I
a  T\",',,Gil



ti`::i   =:     '91    14:OT   CHi3lJ   DIST    Irlr-O_MGT   CjFC_CElicc-Il`l

|MATERIAL SAFETY DATA SHEET
PROC}UCT SA   825   0012

F'.3

HAZ^AO  I`ATING
_  gxTnEME

3  -  W'GH
2  -  MOOEA^TE
I  -  8|IOHT

IN8loNIFIC^NTP       REASE                  I   |O-INElt}Hlrll^"T                      v...,
C

V,I\T C CJ M A r` u i A C t u i ii` 6 D Iv is 10 N  a fl a UBSIO 14 A V EMERGENCY  TELEprloN:rey!f,ACTURER762.5eooEEEFTREc1rf®aoi.24.930o

AOoaESs  INiiMBEf`. STa€ET. city. STATE. ZIP Ear)i.

<

ctlEMicAi NAME Oa FAMiiy FORMULA

a Petrol eum  Hvdrc>cerbon NA

'SE CTION  ll  -.CHEMICAL AND  PHYSICAL.PF]OPERT|E9                              *CtlEMICAL...                                             `PHYSICAl"
r`|:^AOO.uSOECOMPC}SITic)NFIAOOuCTS FORMI         Seml-sol  ld

6 Carbc)n   monoxlde,   cer±on   dloxide OOOA
I `. c oM p A T . b iL I I y I K e £ 3 ^ w^ y Feo~. I e Mi nere Oil

Stror.g   cxidlzlng   agents   such  as:     hydrogen   peroxldei ^PPEAR^NCE`oGrease
6 chrcmlc   acld.    b.-c)r.ir`e
LLST ALL Tcxic ^NO HAZAfloous INaaEoiENTs-None I-OR,,I        Amber

P12 ECIF¢  GRAWTtiwATEa.ttRT a . 92¢

`JSECTION ill.i-FlfiE..AND€XPLO§loN t)ATA.
8oLLING PT.                       NDA                   ",C

SPECIAL Flf`E FIGHT ING PSociDUP.ES F|Astl POINT (METtloD l;SEol
Above                  C.O.C. 13

:ire   fighters   should   weer   en €   ,eo  .cJ|.a MELTING FT. NA.c

eoproved   self   conT£Ined   breethlng Fl^MM^BL€ LIMITS toNDA,?|OwER_l,PP€i-
'4

C

24
a9:araTLis`                .

SoiuBlirrtNWATER

hl,e. I  i . I I, I a
ut``USuAL Flf`E ANC) EXPLOSION H^ZAfiosDensesmoke EXTINGl/18HWG^OEWT§

E  OIYCHEMICAI    X:  CO. ^T-.C
=WATERSPAAY     ¥FO^M.WATEf]FOCRSAHO/E^R"3eTOTH€R

I,

q.  VOLATILE16`B,WT*l
NA

2e
€v^P. A^TE'7(.'1

NA!SECTION  IV  -H8ALTH  HAZARD DATA
pEaMissiaiE cONCENtaAtioNs iAmi V^PO] PAESsllRE NA

g           NDA
',(mm llo ,'  20 ,C'

NAEFFECTS  OF  OVEBEXPOSuR£ ', '^m  ,  '1

3e Mev  cause  skin   a  eye   irrltation  wlth   prolonge5   Contact. oH ^S  IS
NA

T C)XICOIC)CIC^l P.OPEAl lES
JO oH'1

3' t\'C\.i. sTRotv6 AcreSTROIJCBASE
EhlEF`GENct  FIRST  ^10 Pf`OCEDURES

32 EtEs     Flush   With    large   amounts   of   water   for   at    least    15   mln. sTA8|E                                                    -*

Cell    a   ohysicien    lmmed:ately.
2'

UNST^8LE

3=J€,! SKiNCONTACT        wasn   thoroughly   w:th   soap   and   Water. VA:€t::::              `oo<o`R°#.^.=2

lNHAIAT|oh.                  NDA.

?31             NA

ifswAiiciwED       Call    a   PhYSIciEr.    l"ediateiy.

N4  -n.ol ^Peiic^eL£                                           NOA  -woo^TA^v^iiAEiE                                      <-LESSTHA^.                                      >.ti`of`Elt`^N

P3C6   I   0'  2

Ecq ,.., `,c   est  :i



ti;Ji:-:1     'el    14:06   CHi:.I:I   [lI':T    Ilir`O_r.1C`T   Or-t_CEl`CC-Il`l

MATERIAL  SAFETY  DATA  SHEET      pBooucT

P.I

SA   825   0012

§ECTIQNvllL-SPECIA[.PflECAUTIONS
FR5C^uTloNs Tc e§ TAKEN in HANDLING ^NO SToaAGE

Keep   centeiners   closed.                                                                                                                                    .
13

SEclloN VIIl -TflANsrof]TA"ON DATA

„          uN.e5Go`.'5ttTE°  a
u.s. a.a.I. .FapEa sHlppiNc NAME

47

:.                 Ri:'JOL.%TED  D

u.a. a.a.T. tlAZABO C|ASS I.9. NUMe5B

4a e

TB^NspoeTATic)N£weacgNcylNfoAM^TION
;oQ                        ESBEusIAEQulREB
Fa E ia HT ciASs iF ic ATia ^.                               ,          .,   __     _-

CHEM  TREC1.i®ooi.3...goo 5Z
Petroleul   Lubrlcetln§  i`reese

a.ECIAL TA^NSPORT^TION NOTES                                                                                                                                                                                         I

£E 5J

SECTION IX - coMmENT§

K::i   OUT   OF   i.:AC.i   OF   CHI  L9REN!  !

We  bell.ve  the  6tatem®nts.  technical  Information  end  .®Comm®ndatlone  Conttlin®d  h./.in  .ro  ..liabl..  but  the`
af e  given   without  warranty  or  guBr.ntee  o{  ]ny  klnd.  expr®s8  or  lmplj.d,  .nd  W®  ®S8llmo  no  lesponslbllity  lo
any IoS®.  damao®.  or cxpenBo,  diiect oi con.oqu®ntlal.  aJisinq out of th®lJ use.

i,=G   2   a(   2



i,ui:-::     ..|i    ij:I:.=   cH,:`ci   [II'=T    Ill.=lIJ`i;3T   ctrc_cENcc-Ill

MATERIAL  SAFETY  DATA  SHEET      pRooucT SA   825   0012

I.sEcTroN Vll-L~SPECIAt.PRECAUTIONS
FRECAUTIC)N s Tc a€ TAKEN iN HANoiiNG ^No STORAGE

h'ee3   containers   closed.

SECTION VIIl -TflANsroFTATION DATA

a          uN.R€GDYgfTT€°  a

u.s. a.o.T. PnopEf` SHIPpiNG NAME

7

;.,              ai:u31.AOT€°E
U.a. a.a.T. H^ZAflo Cl^SS I.a.  NUM6Efi

4a e

TBANSPORTAtloN RQ LA6EL{Sl fiiQulREO

€MERGE.`.CYlNFOAM^TIONCHEMTBEC1.18001424.$900 60 5'

FB EIGHT CL^S SIFICATION

S2 Fetroleui   Lubrlcetin§  C`rease
slecL^Ltfl^NspOBT^TIONNOTEs

I, S3

SECTION IX -COMMENTS

KE:i   Out   OF   a:AC.ri   CF   CHI L9.3:N!  !
}tl

\^/C  boll.ve  the  6tatem®ntg.  technical  informetion  end  .ecomm.ndatlon.  Contlin®d  h...in  .I.  r®Iiabl..  but  `h.y
ale  given   without  warranty  or  9u8rBnt¢e  ot  any  klnd.  expr.88  or  lmplj.d,  Cnd  W.  ®$8um®  no  le]pon®ibllity  for
any  loss.  damage.  or cxpen8®,  direct or  congoqu®ntlal.  arising out of th®lr use.

ej;6  2  0!  2



hu,='  ii 'E11d:[ls   CH15t'   DIST    IHr-CIJIGT

Y59595)
MATEPIAL  SAFETY  DATA  SHEET

Tbx   no.     :    042840
Prlnt   D&t®

Lest   R.vlewed
Flrt   Type]   and   Humbar                                                           Part   name
-----------------------~-----,,------~,,--------------------,,1,-,----,,,--,,,,
Ford    -U.S.     BATTERY    -ALL                                                      BATTERY    ELECTROLYTE

Aotorcraf t    -u.S.    BATTERY    -ALL                               BATTERY    ELECTROLYTE

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

riaterial    type                         LIQulo
Sp.clfie   Gravity                 I.250
Boillng   point                           >135    C
flash   Pcllnt                               Not   AppHcable
pH                                                               2.a

----.-----.--.-   HAZARD0l'S   AND   OTHER   DISCIOSE0   lNGR:DIENTS   ------. I ------ E ------

F.rcent           Exposure   Llmlts   -TWA
Rarige                ACGIH/OSHA(where    est.)     CAS   number             Cheln:cll    Name

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

Expelure   Limlt   Abbreviations
-,-----,----,,,,--,,,,---,,,,----~,~~
TWA-Tlme  W.lght.d   Aver.g®      C-C.Hlng

S-Short  term   Expo.ure        Sk-Skin
Sol-Sclub`.   Compounds              Fu-Fumes

I r,sol-lnsolubl.   Compounds         Du-Dust +.,~'

------------------ i--RE GULATORY  I NFORHAT I oN  ---------- Im ---------------

This   prodl-ct   cant.lns   .   toxic   chemical   or  ch.mica`.   .ubJ¢ct  to  the  r.Po..ting
r¢quirunents   of   Sactlon   313   of   Tlt}e   Ill   of   the   Super fund   Amendm.nts   and
R.authorlzation   Act   of   198£   .nd   40   CFR   Part  372.

....__.±===.][..__.=====±_......S,CN^LWoRO=___,_._===L__i___====T_==_===r.I_a

DANGER    --CORROSIVE

.........I-I-I-i----Im--------.HAZARDS------.-----.---------------=---.=
Contact   with   thls   in.terial   wlll   cau]e  burns   to   th.   skin,   .yes   &r`d  mucou8
in.mbrane8.

Wh.A   thl€   met.rlal   com.s   into   contact  with   the   ey.a,   ..rleus   d&mag.  may   occiJr.
This   product   ls   h.rmfu.I   by   Inhalation,   wh.n  .in   contact  wlth   th.   9kln    .

ind   if   lt   is   .wanow.d.
Th:S   product   19   irrlt.ting   to   the   eyes,   reipirltory   €y.ton  and  .kln.
This   product   may   b¢   fatal    lf    lt   ls   cwaHowed.

FORD   MOTOF`   COMPANY
DEAfiBORN   Ml   48121
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MSDS
(CONTINUED)

Tax   no.    :    042840
Prlnn`t„oF/ao92e/902

-I---I ----- i] -------  TARGET  ORGANS   AND   MEDI CAI   CONDITIONS   -----------------.---- a

OV.rexpo3ure   to   Com.   h]zardou3    lngredlentf   in   thlf   prodlJct   he3   bean   found
to   af feet   certain  body   organs   and   sy3ton.   ln  cxp.rlm.ntal   anil7l.lt   .nd/or
h'.rnanB.   The.e   include:

1'Jng:
Teach
Skln,    Ey.a,   and   R.epir.tory   Syf t®m

----.---.----..--------  ACUTE  Tot I CITY  I NFORMATI 0N  ------------------------- I

eased   on   th.  compo€Itlon  of   th.   product   ldentlf led  by   th.  .uppller,.
±etected   portion.   cf   th.   acute   toxicity   Information   frou]  RTECS   ar.
3S   follows:
7664-93-9          SulFURIC   ACID

Inhal.tian.   &dult   rat,    LC50   -;10   mg/m3    (2   Hour.)
Oral.    adult   rat.   L050   -Z140  mg/kg                                                            .

Ill ---------- IIb ----.-----  SAP I  H^NDl I NG  AND  STORAGE ------- ========±±±± ------

Oo   r,ct   breathe  5es/fume&/vlpor/spray.
Ui.   thls   product  with  ad.quote  v®ntH.tion.
Oo   not   get   thli  mit.rlal    I,i  your   eyes,   en  your   Skini   or   on  your   clethlng.
Thl.   ls  an  oxldl2lno  .i.nt  -avold  brlnglng   lt   Into  contlet  wlth  .a
organic  materi.I.

Stol.   this   prodilct   :A  elr-tlght  contalnar&  aw.y  fran  aetirc..  of   h®at  .nd
I  i 8ht .

------ I ---------   F IRE,   EXPIOsloH   ^NB  REACTIVITY   INFORXATloH   ------ ==F:-=== -------

eringlng   thlf   product   Into  contact  wlth  catnbuttlble  m&tar!Il   n]y  cauee  a   I Ire.
EXTINGUISHE.3    INFORMTloN:    Dry   chelTiical,    foam,    carbon   dloxlde.
Ute  w.tor   to  cool   flr.-.xpofad  containers  and  to  protect  p.r.cnnel.
W..r   a.ll-contain.a  br..thing  appiratu&.
Thl.   product  can  r..ct  violently  wlth   reducing  ]gent€  and.organic  mat.rlils.
Exploelve   HYBROGEH   GAS  may   be   r.l®&..d   lf   .qtJ.eu.   .olutlonf   of   thl.  mat.rlal
come   into   contact  with   rea¢tlv.  metll!    (IRON.   ZINC.   ALUHIHutt)  .

Irrl:atlng  and/or   toxlc  fun.I  and  g..es  fRly  b.  orilttad  upon  he.tlrig  of
thl]   product.

The  a.compoiitlon  of   thli   prodllct  wlH. relei3e   toxic   ia..S.

FORD   MOTOR  COMPANY
DEAF`80RN  Ml  48121
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gfEZB_
MSDS

(CONTINUED)

F'.7

Tax   no.     :    042840
Prlnt   O®te   :   o4P/aoo2;8o3

----------- I --------  PROTECTI VE   tl,EASURES   AND  TR!ATHENTS  ------------------.-----

Use   of   an   impervious   apron   ls   recommended.
Ule   gencral   v.ntllation   and   uBe   local   exhaust.   wh.re   posslble,    In  car.f lned   or
®nc`osad   8pace6.

Wear   eh.mlcel   goggl.8   and   fac.   8hleld.
The  lise   of   naopr.ne  glov.e   :s   recom.r`ded.
In   else   of   contact  wlth   Ey.S,   rln.e   imedlately  with   plenty  of  water   and   ..®k
medical    advice.

Imedlatety   tak.  off   al`   conta.iilnat.d  clothing.
If   the   materlal    lt   ewe`lowed,   get   liTmedl.te   medical   attention  or   advice   --
Give   sev.rat   gla8ses   of   water   or  mHk.

If   gal/fume/vapor/dust/mlst   from   the  materlal    is   inhaled.   remove   the   affected
pcrSon   lrmediat.`y   to   fresh   air.

for   skln   contact   flush  with   large   amounts   of  water.
Wash   thoroughly   af tar   h.andHnc.

............... I ........., [r..  h,OTES  To PHys , C , ANS  ............. c.._ .......... ==..

If   the   product   i&   Ingested.    prob&b`.  muco=al   d.ma8e  may   contraindlcate   the   use
of   ga.trl¢   lav.ge.     Tr.at   the  affected   p.rson  aoproprlately.

-I --.-----------------  SPI LLS ,  LEAKS  AND  DISPOSAl  -------.---.--.-- ===

EHminit.  all.ourc®l   of    lgnitlen  or   fl8mm.ble.   that  may   eone   Into  contact        .
wlth   a   .pill   of   this  mat.rla:.

Avo:d   .kin   contact   and    lnhala:len   c)f   vapctrs   durlng  dilposil   of   Spllls.
0llpcta   of   wast.  matarlal   .ccording   to   Loc&t,   Stet.,   cnd   Fed.a.I
E.ivlronm.r`t.I   Regulatlone.

In   cage   of   large   spiH8,   foHow  all   facHlty   Emerg.ncy   RelponSe   Proeedure!.

-----------.------------ ~-S P E C I AL  REMARKS  -----------.---- d .------.. ===,.-

This   i.   .n  .cldlc  mlt.rlal.

---.---------  u.   S.   OEPARTHEl`lT  0F  TRANSPORTATION   INFORXATloN  .---- !±±±±i ------ =

Shlppino    naiTie:    BATTERY    FIUIO,    ACID       tJN:    :7$6
Hazard   Clas&I    Cc)rro&Iv.  matarlal                    Hazard   Label!    Corrosive

The   ch.mlcal   nlme(i)   .ppearing   below.under   ``NME"   must   .ppear   e8   part   of
Shipplng   n&mc   lF   the   amount   being   Chipped   in   each   cohtalner   cxc.edf   the
quantlty   .hewn  under   "RQ"   below.     The   I.tters   ''RQ"  must   ®l.a   app®Ir   as.p.rt
of   the   Shipplng   name,    ln   th.   form!

•hlpp:ng   name,    chemlcal   I.me.    RQ.
For   U.S.      Shlpm.nt.   fran   Ford   Facillties,   consult   the   ''Ford

Hazardou.   I.terial   Tranapertation  Control   Program"  hanua].   oth.rwis®
con8ult   49CFR172.
------ GAS--RQ (lbs)   -NME --.----------..----------.------------------------------

7664-93-9          2777         SuLFURIC   ACID

FORD   MOTOR   COMPAN.Y
^=^DE]^f=N   Ml   48121
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MSOS
(CONTINUEDl

P.a

Tax   no.    :    042840 a     print  D.te  ,  oF/aoq2e/9#

---.--------.-- I ...---.-..-  PREPARAT I oN  I NFORMAT I oN  -.-.------- I--.a -.----- ==.--

H64lth   and   safety   Information   hae   be.A   evaluated   by!

Environmental   &   Occupational   Toxicology,      Occupational   Health   6   Sat.ty,
Ford   Motor   Company
goo   Parklan.  Towers   W.9t,    Dearborn.   Ml      48126        ..

For   .mergency  c.lI:       (SIS)    337-3]82   -or-(313)    323-0045    (for   24   hour   I.rviee)

Thls   i8   th.   last  page  of   thi.  HSOS.

FOF`D   MOTOR   COMPANY
DEARBOEN   Ml   48121
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RATER]AL   SAFETY
DATA   SHEET

"OCO   REGULAR   LEAD-FREE   GASor.[h.a

MSDS   NO:       02003992

P.9

M^rlu..ACTuftR/SUPPLIERS
A]Boco   C)il   CoBpeny
200   East   Randolph  Drive
Chicago,   Illinois     60601

EMERGENCY   HEALTH   IhTORMATIoh':        (BOO)    447-873S
ERERGENCY   SPILL   INFORMAT]ON:       (800)    424-9300

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

IMPORTA+TT   COMPOREuts:      Ga&ollne   (C^S   8006-61-9)   ACGIH  TI.V   goo   ppn,   STEL   500   Ppn;
Osl{A  PEL   300   ppa,   STEL   goo  ppn.
8en2ene   (cos  71-43-2)   ACGIH  TLV  10  ppn;   Osm  P8L  1  ppm

i:::rip:g}:ie:::!!n!rEL!:io:;:;:ilon.
fu.ENING  STAtEMENT :    £::a::ie::t5:::!Xe::r::::: in::8ha::P::u:::feE:=!i:n§£C::a:::::a

end/or  a8plrdted  into  lungs.  C.n  produce  skin  lrrltltion  on
Prole)need  C)r  repeated  contact.   Use  a4  motor   fuel  only.   LOAg-term
exposure  to  v&porB  has  caused  cancer  ln  laboratory  anlnals.

":S/NfpA  CODES:.(HEAI.";1) (rL"AEILIT¥;3)(REACTIVITT;O) ,   Chronic  b.alth  hazard

APPE:ARAtlcE  AND   ODOR!      C]®ar,   bright   liquid.      Characteristic   odor.

!imLTH  mzARD   INFORATloN

EFFECT :

FIRST   AID:

PROTECT I ON !

EFFECT :

rlRST   AID:

=TE

F.1gh  concentrations  of  vapor/aist  nay  caus.  eye  dlEcomf6rt.

flush  eyes  with  plan.ty  of  vat.r.     Get  aedical  ettentlon  if   irrltatlon
pers 18tg . .

None  r.quired;   however,   use  of  eye  protection   la  good. industrial  practice.

.SRlfl

:::7::9::r::ti:?::ted  Contact  Can  defat  th.  .kin  and  load  to  lrrltation

:::i:ii§§&i!o§:;:::i:::::§§:i:;::i:::. anE¥:;.b:?::=i::::? C:::hi:.a ifa i
PR°TECT[C)N:    S::t:8P;:i::8:8n::dr::®::;:a::inc::::::tic  I:£:]§:Otoctive  Clothing  and

EFFECT i

INHALATION

Vapour  harmful.     High  vapor  concentrations  can  cause  headaches,  dlzzlneas,
drovgines&   and  ziausea.     See  Toxicology  section.

FIRST  AID:        If  edver8e  effects  occur,   remove  to  uncontaalnated  area.     Give  artif lcial
respiration  lf  not  br.®thing.     Get  in.dic®l  ettentlon.

FROTE:CTION!     Us.  With  adequate  ventilation.     Avoid  br.athing  vapor   and/or  his-..      1£
ventilation   ig   inedequa`.a,   use  NIOSH/USHA  c®rtif led  respirator  Which  vlll
protect  against   oz.ganlc  vapor/mist.
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HEALTH   I.izAsO   }NFORMAT}ON   -   CONTINUED

EFFECT :

FIRST   AID:

P.1u

{NGESTION

Low  viscosity  Fro€.jct.     Harmful  or   fatal   if  asplrated   into   lungs.

If   swallowed,   do  NOT   induce  vomi`ting.     Get   lrm.diate  medical   attenciorl.

FIRE   A}D   EXPLOSION   INfoRltATION

FL^srapolNT :                 -4 5®F

FLA}a{A£La   LIMITS:      UPPER:       7.6%      Lofu'ER!       I.3S

AUTOIGN]TION  TFTERATURE:                    495.I

EXTINGulsHING  MEDIA:     Agents   approved   for  class   8  hazards   (..g.,   dry  chemical,   carbon
dioxid.,   hologenated  agents,   foan,   st®cLn)   or  Voter  fog.

I.NUS.JAL  Fla=  ii¥:1:§:I:.:i:#tH:?Alit;  b:;:::n::3r::e#A::;o¥ai:I:;i: ::.:t:::8c£:=;  an
explcslve  mixture   ln  air.

PRICAUT]Oh.S:      Kc®p   avcy   from   ignltlc>n   sources   (e.g.,   h.®t,   sperkg   and  open   flane§).
Keep  contain.r  closed.     use  With  adequate  ventilatLc}n.

REACTIVITY   IREOE}<ATIC)N

DANGEROUS   R=ACTIONS!     Avoid  chlorine,   fluorlne   ar.d  other  strong   oxldizers.

f!AZARDol'S  DECOMPOSITION:      Burnir.g   can  produce  carbon  monoxide   and/ar  carton  dioxide
.        and  otr,er  harmful  products.

STABILITY:      Burning   can  be   Started   easily.

C"ICAL  AND   PHYSICAL   PROPERTIES

Boll.ING   POINT:                      80.I   TO                 430®F,   Range

8OLu8IL]TY   ]N  WATER:      Negligible,   b.low   O.It.

SPECIFIC   GRAVITY    (WATER   a    1)a                        0®75

VAPOR   PRESSURES      7-151b   RVP   (AS"  a-323)

VAPOR   DE«SITY   (AIR   -1):                   3   TO               4
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STORAGE   AND   ENVIRONMENTAL   PROTECTION

ulds   stordgo   area.     Ke.p  container  closed.S?OR^G!   .I;`:QulREMEh.TS:       Store    in   flaJTLmable   11
Store   away   from  heat,    ignltlon  s6urc®s,   and  open   flame   in
accordance  with  applicable  federal,   state,   or  local  regulations.

SPILLS  AJro   LEjLKS!     Remov.  or   shut   of i   all   Sourceg   of   ignition.     Use  voter  Spray  to

:i::::::tv:::::iaL]?::;?:CS::3:1:::i::i , ;£±!::a:i:;;.  C£::;i:u:Ao:A
Sewers   and  watentays.

fu.ASTE  DISPOSAL:     Residues   and  spilled  nAtorlal   ere   h&2afdoua   Waste   due   to   ignitablllty.
Disposal  must  be   ln  accordance  With  applicable  f®derdl,   atote,   or

ulations.     Enclosed-controll.a  lnc!neration  1g  reco".ndedlocal   r®
unless  di rected  oth.rvi..  by  applicable  ordinances

SPECIAL   PRECAUTIONS:     Keep  out   o£   9everg   and  vat.rvays.      Avoid  strong   oxi6izers.
Report   spllla   to   appropriate   authorities.     Usa  AS  MOTC)a  fu£L
ONLY .

TOXICOLOGICAL   INFO"ATION

€Y=:     Pri"ry  eye  irritation  score  a.0/ilo.0   (rabbits).

SKIN:     P.-izaary  dernal   !rrltation  Score  1.I/8.0   (rabbits)
than  5ml/kg   (rabbits).     Practically  nonto*ic  for

.      Acute  dermal   LD50  greater
acute  cxposure8  by  this   route.

It!}±ALAT[ON:      Acut.   LC50   20.7ng/i   (rats).

ING£STION:      Acu..a  oral  LD5018.8al/kg   (rats).     Practically  riontoxic   for   acute
exposures  by  this   route.

:::::a i¥:;:#::I:ft:y::?a::a:a:nEr:£:::th::g8::::;8€1::i3::: ,s;::::a/  drovs !-
depregaion.

i;;i:i:;!i!;:i#!::;fi?!!:!!:;;:i!i:;:i::;!ii!:!i!;:i:i::i;i:i!!;:!i:::::
tuners.     Results  from  gubaequent  sci.ntif ic  gtudle8  augg.st  that  the  kichey

:E:i:i::£c:r:!®?i: :::g:`!?S:rtr=:rr::gs:::ea;: :::::eo:°h#:nn£::I:;tis  The
quest ionabl® .

Inhalation  of  whole  unloaded  gasoline  vapors  did  not  produce  birth  defectg   in
leber&torr  animals.

Gasoline   ls   a  cofaplex  nlxture  of  hydrocarbons  and  contains   benzene   (up  to  4

:::¥'`:h:ti  ::i::::ea::n:::a?:;uk:£i:? line;Pj::::eai:  :!E:r]::S::g:£b!:::e::£::€s
(anenla).      Benzene   is   congldered  a   hupian   carcinogen  by   IAF`C,   }lTP   and  OSHA.

:::;.:?::::eh::a::i:A:ninfa::::::: C:k:a:::eir:i::::a:ni°L::: #i:i:::?::&-
wero   eeen   ln  chronic  atudl®s   on  *ylene   ln  guln®a  pigs  but   not   ln  rats.

Aspiration  of  this  product   into  the  lungs   can  cause  cheDlcal  pnounonia  and  can
be   fatal.     Aspiration   into   the   lur`gs   can  occur  while  vomiting   after   ingestion
of   this   prc>duct.
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REGULATORY   INFORMATION

cE:RCLA   RE:pORT^gLE   QuanT!T¥!
This   product   is   exempt   from  the   C=RCLA  reporting   requircm.nt8   under  40   CFR
Part   302.i.     How®v.r,    if   spilled   into  Waters  of   the  l}nited  States,   it  may
be   reportable  under  40   CFR  Part   153   if   lt  produces   a   Sheen.

DOT   PROPE:a   SF.:PPING  N"E:      Gasoline,   Flarmdblc   Liquid,   UN1203.

OSLA  mzA.sO  CormNICATION  STA}mAR] :    ::#:b:§n!i#?;  :!§:ii:::i::§§§:§!¥::::::n£;ts

RCRA   STATUS:
This  product   i6  subject   to   the  40  CFR  Part   268.30   land  ban  on  the
disposal  of  c.rtain  ha2ardou8  w88tes  becaus.  it  contains  th.  fallovlng
substance ( a ) :

cOMpONfh'T/cat  NUMBER--------------------------®-,I--I1-,I,----------------
Etr.ylben2ene   (loo-41-4)
T=iuene    (1D8-88-3)
Xylene    (1330-20-7)

.SARI  ST}.:.JS :
T.his   produc:t   is  regulated  under  the  following  a.ction(8)   of  SARI  Title   Ill,   42
l'SC  9601.   Spills  cr  relea5cs  of  the  product  RAY  b.  reporteble  &s  a.t.mined  by
tt`.e   information  given  below:

5£CTIONS   311   AND   312   0F   SARA   AND   40   CFR   PART   370:
This   product   ig  clef lned  ag   hazardous  by  osm  under   29  CFR  Part  l9lo.1200(a).

s:c?lob.   313   OF   SARA   Are   4o   CFR   PART   372:
?his  product  contains. the   follcvirig  substances,   which  are  on  the  Toxic  Chenlcals
Lis-.   in   40   CfR  Part   372:

CoMPorrENT/cAs   NUMBER--------------------------------------------I,----
£enzene   (71-43-2)         .
Ethylbenzene   (loo-41-4)
Toluene   (LOB-88-3)
Cyclohexane   (ilo-82-7)
Xylene   (1330-20-7)
MTB=    (1634-04-4)

h.EI a+FT   PERCENT-------,,-----

TSC^  STATUS:     All  of  the  compon.nts   of  thlg  product  ar.   ligted  on  the  TSCA.Inventory.

SUPPLEHENTAL   INfoRMATION

Gasoline   is   a  complex  nlxture  of  hydrocarbons.     Those  riajor  conponentg  having
occupatior`al   .xposur.   1imltg   are:

Butane    (GAS   106-97-8)    ACGIH   TLV   800   ppm;   osm   EEL   BOO   ppn.

Cyclohexane   (GAS   ilo-82-7)   ACGIH   TLV   300   ppn;   Ogm  PEL   goo   ppm.

Ethylbenzane   (GAS   loo-41-4)   ACGIH   TLV.loo   ppm,   STEL   125   ppm;
OSHA   Pal   100   ppn,   STEL   125   ppn.
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SUPPLENENTAL   INFORMATION   -   CONTINUED

r.|J

I.-i:®ptane    (CAS   142-82-5)   ACGIH   TLV   too   ppm,    STEL   500   ppm;
C)SHA   P£L   400   ppm,    ST=L   500   ppn.

A-Hexane   (GAS   ilo-54-3)   ACGIH  TLV   50   ppa;   Osm  PEL   50   ppn.

P.ntan®    (GAS   109-66-0)   ACGIH   TLV   GOO   ppn,   STEL   750   ppm;
OSHA   EEL   GOO   ppm,   STEL   750   ppn.

Toluene   (GAS   108-88-3)   ACG{H  TLV  loo   ppn,   STEL   150  ppn;
OSHA  PEL   loo   ppn,   STEL   150   Ppm.

Trinethyl  b.nzene   (CA8  25551-13-7)   AcalH  TLV  25  ppn;   08m  PEl.  25  par.

Xylene   (CAS   1330-20-7)   ACGlf{  TLV   loo   ppn,   ST£L   150   ppm;
OS!!A  Pal   loo   ppm,   STEL   150   ppm.

ISSUE   INFORATION

BY!

7e GC=-
R.   G.   Farn®r,   Directcir,
Product  Saf .ty  a  To{icology

IgsuED3     June   09,   1989
SUPERSsOES:     March   18,   1988

This  nat®rial  Safety  data  Sheet  and  the   information  it  contains.  is  offered  to  you  ln

:.g?8hf::t:o:: i::gu;::. So¥:c::V:u::¥i:V:era:gn;:£;ra£:°8€:::::1:i:t £!A!3:a€i::  ::e£:

i;:!i:iii:;i!::!i;!i!:i;;i;i:;-i!j:i!i:i:!i:i!:i¥iff:i:i;!!;i:nit:f!!:!i!::i!i!::s
or   implied.



tiiLli:-:i      ''.=11J:  1:    CHi:.I:I    ri`=`11l(i-I`il..i`:`l     lir-t_I:ENCC-Il.I L'.  |J

. -"         .        .,.  8E.CTION  ll..HAZARDOUS.INOREDIENTS   .
pMiT8. pftESEAv^tiye3. . ®OivENt£ 1 |V'u®'',) ^llot8 "0 WET^lllc CO^TINOS . TIV'U^''|'

routH,, 1,/^ |A4, WfT^| lt/A
c^TALteT

h./A ^||O,S N/A
eHrcIC

''/A •tTuilc Co^Tn.C5 N/A\
"YtHT,

N/A
'||EA WE|^|

N/A•lus  CO^lllIO a. Ccf`€ [lu*
^ao,I,tt,                                                                        I.  . .    .    .  . `N/A . a,wtlS.     `                                     -..            . !`'/A
O'tlE.8........ I ?'/A

+t^z^f`coue wi*ruAE3 a. Otti[R iiouo€,eoiios. oA o^sES    .    . * |V(Un'',I

L_.

H.thrlAlcohol                     I          .                                     .    ¢                     .....     ..          ...       `. 38 eoop

Nonv.1t]henol  9urfact&nt                C^S  #    6erl2-givJ '001 .,'

rr+I_I)herivlnethane        C^9  #   2650L{.8-2               EP^  TSC^  I.ist-Yes Tr,
I          .I      `''h

SECTION  Ill     PHYSICAL  DATA
•Oiiwo.OiNT rr.I                                                 .  -          +`. •rjiA         ..`. ...-. •peciiicoA^viT.I.+Oil:    .       .    .     '     ` 1',,,951

v^ro* nl.ant I-Hi I
N/A

M^Ctt+7 VOu7L ( N/Avoluw( I,I
y^ro. OcN.ITy (~^. . I                                 .          .. .  .      , .

N/A`  .  .
tv^,OA^,ION ,A,I

N./A.I,''
•oiuen.ITy  NM w^TtA

a  ,.   ,       i       i
^nE^fu^lc( ^hio oooR

i       .    --:    -        .

SECTION  IV     FIRE  AND  EXPLOSIC)N  IIAZAF]O  DATA                              .     .  '
iL~NrolwTt"~u..a        T.a.a.112  r l^l.`,A.ll `w,',   ..    .    . I             ld      .       I              u,,

1'

_t::waunmd uEOI^   in  chonio&i,co,  or  ^loclhol  foLn
Mc`^l'l*enoH"a"facEErE`eif.aorfu.1ncd.-br®athinE

•1...   '..      --

.               ..,       .

V"_ueyilt,.a.I ^#.h.`.°a.,+°r.H¥^tEL  air  and  nay  t±Itel

oonBlderabl.  dlgtanco  to  fr.  Ignltlon  8ou±a,

PAGE  (1)                                                                            (Conllnu.d  an  fcver.e  lld;)



I+_:.`    il       ...11     iL:  15    trii:`i:I    I.::i      I,'`LT-I:LI.I.:-T    I:ir|_I:[ii,:,:-i'i

.-,.-..,,,,,....

:   '                                          sECTioN  vll     §plLLOR  IEAK PFiocEDlmES

•'£.h'o°.'€ i^ak#rnc£.'.o`:^i.tl^|*'o'5"|`n'°£'6i.ill.vbent|].|ted  .I.I. i  .|iinln.t.1gnltlon  8ouso...

^VodJl.ir`lzl-off  into  Blorm  eowere  a.nd  dltah¢e  tihlcli  lead  to  A.tuzLl  v&telt&y.

w^£.I Oi€pa8^i uE`+®O

In`corleintion,.biological   t=eatmant. of  dilute  Eolutlcin.      i    .

sEc.rioN  vul     spEci^L pnoTEci.ioN  INFonMATloN
IIs.m^to-y t.ot!ctrot.iS®.a.. +a.i                                                                      I

V€'',H.A,'ON
.V'h°EA"I:'b^b'f'ot)rla+.a   to  control  emt)lore.  expbd'urtrc6^,`       .

uCC',^,''C^| ' a ,n,, ,'' a,,'1,    :     .

•nc} I.c I lvl  O`CWC. €'d£:#='#` gafett  [olfl"eaa=iBJLILj)z==iibhe==|pvet!
otHl^ .hottciw| lou.I.u.Nl

SECTION  IX     SPECIAIPIIECAUTIONS-.~....
m€C^uTro..I TO.( T^k!W W....I0iwG  A..a.loA"O                                                                                                                                                                               ..,.'

Canflot  b®  inade  non-polt]onous.
a.-€rl.qcc^uT.O..S                                                                                                                                                                       .   I             `.

•                               ....                                   .      .      ,          i;.            "      :.`       `'-
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`-.  =eE=E.RIME/E

PROPERTIES  Al``J` SPECIFICATIONS

EXCELLENT FOB  "MINI-HOLES"
AND VERTICAL STACKING

These  non.nitroglycerin  emiilsion  ProdiJCLs  are  packa§ed  in  coriveaier.
one.pound.  one.half,  one.thircl.  and  one-Quar:er  pciund  cartridges  an(
formulated  to  provicie  a  Seismic  Pulse  equa'  to  cynamite  for  clear.  sr,a,r!
seismic recorcis.

AI:hough  classified  as  high  explosive,  seispalME/:  emiilsions  are  nori
heaciache and  nave  excellent  resis:ance  to  acciclgr,:al  cletonatic>n  by friction  c>
irr.pact.

Spiral.wound  1.'4  to  lr'2-pour`c!  Paper  canrieges  are-easily  capped  ant
waxed tc> sieep well.

PBODUCT                                          E-1                 E-1/2            E-1/3           E-1/4

Wets,lt
Size
S:yle
Density (gin/cc:

One pouna.1..'2 Pound   1¢ Pound
21f'4X81;'211r2X811/8X8

49
1.18

Ve!oci:}.  (`f3s)  /.-,confined.)             16.500

D3:3ria:ion  D'e::iL.e                             100
I,\ilc=ars)

A:30l'L?e  5jlr{  Strength                       685
•``=2!/C=,'

i,=:3(i`,'€  5L.:t``  S.`-el.;tl-I                            120

(At\'FC=`;00)

SWSW
`1.15                      1.15

16,000           15.000
100                  loo

775               77S

105                  105

1/4  PoLlnd

lx8
SW
I.15

14,500
loo

775

105

PACKAGING
Available  in  four sizes to  meet  vertical  stacking  an

-mini-hc>le" applications. seispF}lME/i  in the one-pour)

size   is   packaged  in  thin-walled,  easy  couplin
cartridges  for  vertical  s:acking  or  larger  downhol
shots`

ln  the   1/2  to  li'4-pal;.nd  sizes,  sejspF}lME,'.:  i
pa=r`agee' in spiral-wound oaper cartri6§es.

Al! sizes have e*ceilem v,'aie.. res:stance and can I
initiated with a £8 strength STATICMAST=F! oe{or,a:o:

57H7YCA4H5FEf!€`.  =iectri3 [Ietenaters for Seismic =xp!oratior:
DESIGNED  FOF3  SEISMIC  WOF,K  -  Exclusive  Atlas  eiec:r;c  rr,atch  provides  re!ia:

detonatio.1  with  minimum  lag  time  a,ic:  scatter.  Full £e  streng{r.  explosive  outpi.t tc  h€
insure initiation ot the seismic charge, even under severe conciiiions.

UN:XC=LLED  PERFORMANC:  -  F}igid statistical quality cx3n:rol  tests  are  perf3,.ril(
on  all  components  ancl  on  the  corn?leted  detc>nator  tc>  assure  reliable  and  consis:e
performance.  A  tc>ugh,  hard  enamel  coating  under  the  plastic  outer jnsulation. provid
additional protection against shorting ot legwires under extreme conditions.

WATEF`  AND  W:ATHER.Pac)O:  .  Legwire  insulation  is  Oesjgned  to  withstai
extremes of heat ant; cold and the  severe conc!itions encountered in deep-hole lciadir
All  detonators  contain  a  double-crimped  rubber  plug  to  pro\.ide  a  water-tigm  se,
Excellent firing characteristics permit use in single-hole or multiple-hole pattern snootin

PROPEPITIES AND SPECIFICATIONS
•  Detc>na:3r s(rensth  -#8
•  Fu,r`,c:ion!ns, i.ime scatter . Less than a.001  second; even

lc>\.`.'er a3  (irirs  :`irrent is  increased
•  i.e:3rTi,T,ends:  {iring CiJrrent -3 to  `i 0 arr}ps  DC, 4 to  10

an`,3s  AC
•  V..''a'..er  I,T,mersicl  c!epth  (max. tested) -500  feet
•  3ricce\`'i,'e resista,nco . 0.9 Ohms
•   Det.i;,-.a:3r  sn3!:  -  Gi!ciing  metal

REDucED sENsmviTy
TO EXTPANEOUS ELECTPICITY

.i.  s5ec;a.  c>riccev\.ire  and  the  SF  feature  in  the  electric  match
oro`.:c)a  rec;.ct..:   i.€-:'_`.;{i\.ity  {o  static  electrlci:y.

OPERATING AIDS
With  recommended  rlring  currents,  STATICMAST:Fl .elect

detonatctrs meet al) requirements for series liring.
WARNING  -  Do  not  use  STATICMASTEa  eloctric  detona`ors
the same circuit w`ith other types or brands o?. electric c)etonators

PACKAGING
STATICMASTEB  electric  detonators  come  with  spoolt

cluplex  copper  lead  wires  (yellow color)  in  lengths  of 40'.  60..  8
loo..120',150`,160`.  200',  250'.  300',  anc!  400';  and  in  shol
legwire  lengths  (folded  duplex  wires,  yellow)  measuring  12.,  2
and 24'.
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•.'      HAZARD   OU   S         CH   EM   I   GAL      MATERI   AL      S   A   F   ETY      DATA      S   H   EET

ArLAs  pom]ER  comANir
15301   I)ALLAS   PARKIJAY
SUITE   1200
DALLAS,   TEXAS      75248
TWX   910-860-5237

2.     PREPAREI)  BY:       P.I.   Therriault            DATE:        06-24-88 REVISION:      Oae

3.     rmlcAL  EHERCENcy  TELEPHONE  NunERs:

EAST  OF  TEE  y.ISSISSIPPI:      717   -386   -   4121
REST  Or  THE  Mlsslsslppl:     4i7  -624   -02i2

4.     "E  MATERIAI,s  DEscRIBEI>  IN  "Is  DATA  sHEm  ARE:

RAZA+uous   CHEMICAL   INGREDIENTS

5.      CH"ICAL  Arm  CoENON  IIAIE(s)   oF  RAZARDoCs   cE"ICAI.  MIXTURE/INCREDIERTs:

ApexLAll  Grades,   RXL  614,   RXL  615,   PowerAh.-All  Grades,   Bulk  Eaulsions-All  Grades

Major  Ea2ardous  Ingredlen[s  Include:
Az=ooBiub  Nitra,te
Diesel  Oil  (Ia  Some  Fozaulas)

ISCA                       GAS                           R:=CS
LISTED                      NO.                                  NO.

1.                6484-52-2             ER9050000
Y           68334-30-5           h'o  Listiag

Note:     See  MSDS  for  Amoniua  Nitrate  Plus  fuel  Oil

6.      PHYSICAL  AID  caEIICAI,   CEARACT=RISTICS:
Vapor       Flash    }!elting    Boiling     Specific      Mol.

Pressure     Peinc     Poin€°C     Poinc®C     G=avicv          WC.        Odor     Aotjearance

Amoalua  Nitrate            0                  d               155               190               I.725          83         Not}e     WThice  soli£
Diesel  oil                       Qd               n6                  nd       147.371          0.87            tld    Pungeac  Brotm  Liqci
Hixtu=e                                 Neg.           nd                    z}d             125         I,I   Co   I.3     h'A          Not}e     tlJhiEe   cress

nd  a  N.a  Data           d  =  Dissociates       na  a    Not  Applicable
7.      PHYSICAL  HAZARDS:

Amclniua  Nitrate  -DOT:     O:cldizer
Mix-cure    DOT  Explosive,   Blasting  Agent

8.      HEALTH  IZAZArms:
.-...........     _

Carcinogea
Corrosive
ELghiy  Toxic
Irritant
Sensicizer
Toxic
Target  Organ  Ef feces

9.      PRI}1ARY   ROUTE(S)   OF   ENTRY:               No   Data

10.      PERMISSIBLE   ERTOSURE  LILXITS:         NO   Data

Diesel  Oil:     Flamable

------ J=-i--
Ref :   Reglscr:`.  of  Toxic  E££ects

of  Chemical   Substances   (RTECS)
N  =     No  C:icerla  Match
Y  E    Posl[ive  Criteria  Match

per  RI£CS
nd   I     No   Data
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NIP  ANNUAI.   REPORT                    IALRC                               0SRA
ON   CARCINOGENS                         MONOGRAPHS            CARCINOG EIN

12.      GENERALLY  APPLICABLE   PRECAUTIONS   FOR   SAFE  HANDLING  AND   USE:

ErrclETlc  pRACTlcEs :

AVoid  Skin  Bad  Eye  Contact:.     Avoid  Breathing  Blasting  Funes.
PROTECTIVE  IGASURES  I}URINC  REPAIR  AND  RAINTENANCE  OF  CORE.RINATsO  EQUIP:El=[ :

Use  tlot`  sparking  tools,   avoid  open  £1ane,  wear  nomal  safety  equipment,
Such  as  safety  glasses  atid  hard  hat.

PROCEDtjRES   FOR  CLEANUP   OF   SPILLS   AND  LEAKS:

Bulk  Product:     Isolate  aad  coatain  spilled  macerl81.   Contacc  Distribu:or
c)r  A=1as   Powder  for  Spill  Response  Assistance.
The  disposal  of  datraged  or  deteriorated  explosives  Bus:  be
carried  out  in  accordance  `'ich  all  Federal  and  State  Regulatiot}s.
In   t:-.e  ever.t  of  a  TBajor  spill,   cop.:act   the  National  Response
Cetlcer   (800J24-8802)   and  the  local  Police.

13.      CONTROL  IEASURES:

ENCIREmlNC:             Follow  B.ATE   standards   for  storage   (27   CFR   151   Subpa.r=   3)
Except   for  Bulk  products,   see  "Do's   at}d  Don'Cs  -Inst=uccioris  and

tJ'amings"  -  £ouTid  in  every  s.,Tipping  case.
See  Iastittice  of  Makers  of  Explosives  Publications.

WORE  PRACTICES:      Follow  OSEA   Scaridards   for.Storage   and  Use   (29   CER  1910.109)
Excepc  for  Bulk  products,   see  '`Do's  and  Don'cs  -Instructions  and

Warnings"  -  £outid  in  every  shippit!g  case.
See  Itisclcuce  of  rLakers  o£  Explosives  Publications.

PERSONAL  PROTECTIVE  EQUIptt+ENT :

Avoid  Coxlc   fumes  frota  blasclri8,  wear  normal  prcttective  equiptDent,
such  as  Safecy  glasses,  hard  hats.   etc.

14.     RERCENc¥  AND  FIRST  AII>   pRocmuREs!
-.         `  .        _

.-,.,

I)o  not  attetxpc  to  fig.nc  fires  involving  explosives.
Immediately  evacuate  the  area.     Avoid  toxic  funes  from  fires.
In  case  of  skin  contact,  uash  affec:I:ed  area  `.ich  water.     Eye  contact  -
flush  eyes  for  ac  least  15  ainu:es  and  cotisulc  a  Physiciaa.

15.     DISCIAIRER:         The  above  information  taken  from  various  publl6hed  and  unpublished
sources  ls  believed  to  be  accurate  and  ref.resents  the  best
lnforac[ion  currently  available  Co  us.     Houever.   t7e  =aLke  t`o  tJarranc}.
of  the  accurac:y  of  such  informaclon,   express  or  lnplied,   and  assutae
no  liability  re6ultlng  £=on  lcs  use.     Users  should  tDake  their  oun

#:::ts83E±:Efa:°p3=;::::?e  the  Sulcabillcy  of  the  inf ortBe:ion  for



a.E=
`v'an Ambijrgh/'A:arrlo, Inc.
1 2000 Pr~ fed
1 220 hkrfu OeAa. Bank To`.ei

-

'5D   :;:.K::  ::::::ic::?i:!::;
1930   ConstaLnt   Ave.
.Lawrence,    KS      66046

•'•¢

INVOICE
iworeE O^TE "VO€€ NO. P,C..i

11/18/91 40849 1

SHIP      Fort   Bend   Co.    Delivery
TO 4`

L-,.
-_-_1-.---r`:f...I.``..:.Sir)E.a ]a .-.E `"i:;,Ttf   i   sengrdist   i     ..  i:-;:3€:;ice. SHIP V'A Stilp O^TE TEBus

40649 11/15/01 S30
t.,..`

Our   Truck 11/15/91 Net   30   Days
lTEM NO.                      I                                                                                                             fT" DESC8lpTIOu

C`j..``.a:Tn3F.r.:?:9 CL`.®NTriv St-lppE:. STY..UNIT  !               ijilrT paicE FO.ICE 'JN OIScollNT EX"OE9 Pf]ICE

50408000 80'    SW   STATICM s`TER c,t8<
CUCLB..*sALCLBCUi.,.,`.i.......i..':i..::'..,..•`.,`,,,'-:.;`'J..-.,~•,f`..i;.:,::(-:•-.`,.',,..i.;i.<:,.

` `.   `.,~•..   .    .•....I,,,..`,..:::.I..`...i;.:;,`=,I'..':.....'::.......;..:..`•,-,.•.I.....:......``•.-.i.:i...;:.:..i-r-=ffg_L£i:-JJrfe

97  .  98....'6..56,.,-...`.-..:1`•..,--...'.3,,1'4.26.78,I.....`,2±•,..,.-.....12.000 12.000 EACH 816.50

0812533 SEISPRIME   E   1- /8X /3
`. . ..4  . 000 .r.-` .-   .`   ` .    ..        .        .4  .  000.  . LB. -t€.. ~... .  .  .164 . 0 0.,

ooo.ooo51`.........:......,-:-.`-.`.i ri.Az.Art.DOus . .inTR HNI)I;
'- CHG

±°OO-OOL"q°.

•:,.        .-'..   ..   ;     .I     1.000,'.` .%SAL •.'..   .`.    ..  .    -..      ''.I  '    3.  ;,. 1.-4I,.

•.  . `.E..R. C.C .-    HIGH
EXPLO

I.IV'ES

4.000 4 . 000 LB 8;6..,,.....-' 5050.,•`-` .•'.-,.r..!.?.,,.:,.:``i``.\.

00000006 i=.R.C.C.    -BET NATOR
12.000,'',,,...'.•......--.:..,;'.`,.:.'.''.....,:•!..r...-..'._, 12.000•.+,,.•,,•.....,.,?,I    EACHI.-

•;i)  J3j3i,,I-...I..•.....

•E:3 \,.I
s^LEs AMcun 108.72
MISC. CHAF]GES .00

\

FFREiaRTSALESTAX .00

TOTAL -r\

PAYMENT F]ECOBAIAveEDUE


