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KANSAS GEOLOGICAL SURVEY EXPLORATION SERVICES
ACCIDENT PREVENTION PLAN

L. PROJECT DESCRIPTION

Project Name: Non-invasive Seismic Source Test at
Waste Area Grouping 10, Oak Ridge National Lab

Location: Oak Ridge, Tennessee
Site Safety Officer: Richard D. Miller
Plan Prepared By: Richard D. Miller

Estimated Duration of Field Work: 2 weeks

IL. STATEMENT OF WORK

Seismic profiling is planned for FY94 at Waste Area Grouping 10 at Oak Ridge
National Laboratory to characterize stratigraphy and locate faults and fracture zones
which may influence contaminant migration from the site. The contaminants consist of
radioisotopes which were incorporated into a grout and injected under pressure at
depths of 990 ft below the surface. Injections were terminated in 1984. Primary targets
of the seismic profiling are the fault and stratigraphic layers. Signals which might be
scattered from the grout sheets are considered secondary targets, because it is unlikely
that they can be detected. Because of the sensitivity of the area, only non-invasive
seismic sources will be considered for the acquisition. Non-invasive sources are defined
as those that do not involve drilling, augering, or excavation, and which utilize no
explosives. Many such sources are available, designed for either shallow environmental
purposes (10-1,500 ft) or for petroleum exploration (1,000-30,000 ft). Since the target
depth falls near the transition zone between the depths for which the two types of
sources are designed, it is necessary to consider both types.

To insure that the highest quality data is acquired, it is necessary to test a suite of
seismic sources at an uncontaminated site adjacent to the WAG 10 site, where both
surface receivers and downhole receivers can be used to detect the signals. Data from
each source will be acquired at coincident receiver positions. Sources will be deployed
along a road at coincident positions and under similar weather conditions. All data will
be acquired within a week to 10 day period during the summer of 1993, subject to safety
permits and contracting restraints.

Requirements for sources possessing limited potential to disturb environmentally
sensitive sites will become increasing important as shallow seismic reflection becomes
increasingly popular for evaluating and classifying the congregation and movement of
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contaminants. The highest percentage of contaminant sites presently being either
targeted for remediation or actively being evaluated and cleaned-up are at or near DOD
or DOE facilities. The number of such sites in Kansas is quite low but as the push
toward environmental responsibility gains momentum, the number of sites in Kansas
considered in need of remediation will increase. The ability to evaluate the problem
without disturbing the subsurface and potentially increase its severity is extremely
attractive and is possible at many sites with shallow seismic reflection methods.

GENERAL WORK PLAN
1. Selection of Test Site.

A test site will be chosen in close proximity to WAG-10 which best meets the
following criteria:

a.  The test site will consist of about 1,000 to 1,500 feet of relatively straight
road with an uncontaminated well at one end of the test site.

b.  There shall be no contamination above background or within 3 feet of the
ground surface in the test area.

c.  The well shall exceed 200 feet in depth and located within 25 feet of the
road.

d. Dip of the geologic contacts need to approximate that at the WAG-10 site
(about 30 degrees, average).

e. Lithologies should be similar to those at WAG-10 (dominantly Nolichucky
Fm and Dismal Gap Fm, consisting of interbedded limestones and shales).

f.  Anuncased well is preferred.

2. Geophysical Logging of the Test Site Well.

Geophysical logging will be performed at the well at the selected test site to
determine the potential seismic response of the lithologies. Logs to be acquired
are:

a. dual spaced density log
b. soniclog
c. caliper and natural gamma log

These data will be ported to SynSeis software to generate a synthetic seismogram
for the test well.

3. Acquisition of Pre-test Data.

To assure that a suitable site has been chosen, a pre-test survey will be performed
approximately one month before acquiring the actual source comparison test
data. At this time, data will be recorded from an impulsive surface source and
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surface geophones. The pre-test data will be instrumental in selecting geophone
spacing for the actual test and to determine the depths of imaged reflectors. In
addition, data from a downhole source will be recorded with surface geophones
to better define the locations of these reflectors. This task will be performed
during the first trip to ORNL.

Acquisition of Test Data.
a. Recording system specifications:

Data will be recorded on a recording system using 48 or more channels
(except in the case of the MiniSOSIE system which will be a 24 channel system)
with high frequency and output geophones (40 Hz). Three different recording
systems maybe necessary to effectively handle the diversity in sources. Coded
sources that need correlation and extremely long record times will probably need
to be recorded on the ORNL/UT MDS-10, which was designed for vibrator style
petroleum sources (Vibroseis truck, ITI Mini-vib, and OYO high frequency
vibrator). [Alternatively, it would be preferable to use the OYO DAS or EG&G
R-48 recording systems to record the coded signal if either are available at that
time. In that case, no funds would be spent on the MDS-10 and instead, some UT
money would go toward preparation of a connector cable for data acquisition.]
The single impact stacking sources (sledge hammer, Bison Elastic Wave Gen-
erator (EWG), and Bolt Air Gun) and an encoded impact source (Kansas Impul-
sive Swept Source [KISS]) will be recorded on a 48 channel engineering seismo-
graph (probably the KGS 2401x). The Mini-SOSIE source (earth compactors) will
be recorded on the KGS I/O DHR-2400 seismograph. All recording systems will
be capable of generating field plots of data as acquired for evaluation of data
quality and preliminary modification of acquisition parameters. Once recording
parameters and techniques have been established, data acquisition should take
less than one field day per source.

b. "Environmental” Surface Sources

Six different surface sources which have been developed for shallow
environmental work will be tested. Acquisition of these sources will be the joint
responsibility of the Kansas Geological Survey and ORNL. The sources are:

"Wacker" earth compactors, also referred to as mini-Sosie

OYO high frequency vibrator

Bison Elastic Wave Generator (EWG)

Kansas Geological Survey SIST (swept impulsive seismic technique)
ITI Mini-vib

20 1b Sledge hammer

-+ =+
oUW
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C. "Petroleum” Sources

In addition to the "environmental" sources, two sources which have been
developed for petroleum data acquisition will be tested. Acquisition of these
data will be the responsibility of ORNL and the University of Tennessee. These
are
t 1.  high frequency Vibroseis truck
t 2. Boltair gun.

d. In addition to the above surface P-wave sources, two additional types of
sources will be tested:

1. The ITI Mini-vib will be tested as a source of seismic shear waves
(S-wave) to determine whether there are any advantages in supplement-
ing the P-wave work which is planned with shear wave work. Data will
be recorded at the surface with 40 Hz S-wave geophones and with the
downhole 3-component geophone.

t 2. Two OYO downhole seismic sources will be recorded by geophones
at the surface. Data recorded at the surface from downhole sources
generally have higher frequency content and so have significantly higher
resolution than surface sources.

5. Processing of Test Data.

a. Synthetic seismogram data will be processed at ORNL and should require
no more than two days to process.

b. Pre-test data will be processed by KGS. Raw data will be provided to
ORNL upon completion of the pre-test and processed data will be provided to
ORNL before the Test Data Acquisition phase.

c. Processing of data recorded at the surface (geophones) from "environ-
mental” and "petroleum” sources will include muting, filtering, velocity analysis,
and common depth point stacking. The data not collected on Kansas Geological
Survey seismographs many require reformatting assistance by ORNL and/or UT
staff. The final CDP processing and analysis displays for all sources compared
will be the responsibility of the Kansas Geological Survey to insure uniformity.
d. Processing of data recorded downhole from "environmental" surface
sources and data recorded at the surface from downhole sources will be the
responsibility of ORNL.

e. All raw and processed data will be provided to ORNL with a listing and
succinct description of each processing step. Additional processing and analysis
may be performed by ORNL. Compilation of the final report will be the respon-
sibility of ORNL, but will be done in consultation with KGS and UT.

tSources not owned by Kansas Geological Survey.
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6. Technical

The technical contact for the company is William Doll (576-9930).
III. RESPONSIBILITIES
The responsibility for employee safety rests with each employee's respective employer.
This plan, therefore, applies only to KGS for the survey activities. Each employee of
KGS will strive to identify and mitigate any safety hazards encountered. All parties will
cooperate in working as safely as possible and will comply with all applicable safety
requirements as set forth by the Department of Energy as well as those included in this
document.
IV. SAFETY PERSONNEL
Safety Personnel and Emergency Contacts
1. Rick Miller (KGS)—Site Safety Officer
2. Larry Musson (KGS)—Operations

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

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

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

Emergency procedures (injuries, property damage, potential problems)

o O o o a o

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

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

The following people were present today:

Name (PRINT) Company ignature

Site Safety Officer
WAG-10-Oak Ridge, TN Page 6 October 1993



Safety Meeting at Survey Site Date:

O Gun/ e)'<plosives safety (handling of ammo, use of sources, cleaning and
maintenance)

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

Emergency procedures (injuries, property damage, potential problems)

O o O o a a

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

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

The following people were present today:

Name (PRINT) Company Signature
Site Safety Officer
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Specific Safety Requirements

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

Vehicular Safety Equipment: All KGS vehicles and the ammunition vehicle will be
equipped with a first aid kit and a fire extinguisher. A portable cellular phone will also
be required in the KGS vehicle and will be the primary means of communication in the
event of an emergency.

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

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

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

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

Copies of this Accident Prevention Plan will be on the dashboard of each project

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

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

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

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

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

11.

12.

from the explosive work area at all times. Those authorized to prepare
explosives shall use every reasonable precaution including, but not limited to,
visual and audible warning signals, flags, or barricades to ensure safety.

Report unsafe equipment, hazardous conditions, and unsafe acts.

Use the safety equipment specified for the job.

Practice good housekeeping in the work area.

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

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

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

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

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

Failure to follow practices relating to your safety or that of fellow staff or failure
to properly safeguard equipment, tools, or materials may lead to discharge.
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V. EMERGENCY INFORMATION

Ambulance:

Hospital Emergency Room:

Poison Control Center:

Police:

Fire Department:

Airport:

Explosives Unit:

State Environmental Agency:

Client:

Emergency Contacts

Safety Coordinator: Phone -

Project Manager: Phone -

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

Site Safety Officer.)

Hospital:
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Procedures

Accidents/Injury: If any serious injury does occur, the appropriate authorities shall be

notified immediately. All accidents will also be reported.

Rick Miller of KGS is First Aid and CPR certified. The following persons are also

certified as indicated (please circle area[s] of certification):
Certified in:
Certified in:
Certified in:
Certified in:

Certified in:

First Aid
First Aid
First Aid
First Aid

First Aid

CPR
CPR
CPR
CPR

CPR

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

devices.

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

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

Control Measures-All project personnel working with or around the shotgun ammuni-
tion, seismic guns, and associated equipment will exercise all appropriate and reason-
able precautions to prevent or limit accidents arising from use of explosives. All
explosive devices will be Class "C," consisting of fully containerized smokeless black
powder in the form of shotgun ammunition. Site work will conform with appropriate
and reasonable Class "C" explosives handling, storage, communication, and detonation
procedures. All seismic shots will occur in shallow boreholes 2 to 4 feet below ground
level.

Rick Miller of the Kansas Geological Society will be responsible for the safe use of the
two kinds of shotgun ammunition to be used. He will review the blasting communica-
tions and safety procedures at the initial site safety meeting and again prior to the
initiation of the first seismic shots. All project personnel must become familiar with and
abide by these protocols.

Specific shotgun ammunition safety measures as follows:

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

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

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

e Firing Communication: Rick Miller shall establish a series of warning signals to be
used prior to and following each shot. One short horn blast or whistle blow will
signal the beginning of a blast, He will review the precise warning procedures
with all project participants at the initial site safety meeting, and will monitor
compliance with these procedures.
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e Safe Distances: All project personnel not authorized to handle the shotgun
ammunition and guns must stay a distance of 25 feet away from the guns and shot
locations. Non-project personnel will not be allowed in the work area.

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

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

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

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

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

C. Work Item: Traffic Control

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

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

VII. SAFETY ANALYSIS

The attached analysis list postulated hazards, consequences of those hazards, and the
means of prevention or mitigation of each hazard associated with this survey activity
(Attachment 4).
VIII. ENVIRONMENTAL IMPACT ANALYSIS
The environmental impact of this activity has been evaluated and is part of the
categorical exclusion for the site which has been filed by Y-12 Environmental
Restoration.
IX. REFERENCES
Applicable portions of the following documents form the basis for this safety plan.
From the United States Department of Energy:

DOE Order 5480.16, Firearms Safety.

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

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

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

We, as members or visitors of the Seismic Reflection Survey conducted by the Kansas
Geological Survey on contract from Oak Ridge National Laboratory, have read the
previous accident prevention plan and understand its content in whole.

Name (PRINT) Date Company Signature

WAG-10-Oak Ridge, TN Page 15 October 1993



N R FL T -

e rame e e b e cacee.s Smbe e e eeb e

Visitor Requests

Date of Visit

Full Namc (as indicated on
REQUIRED LD. for entry)

Richard D. Miller

Citgenslnp of Visitor USA

Social Security number

(A CRITICAL item) 509-74-4958

Organization Represented Kansas Geological Survey

University of Kansas

Contact’s Name, Phone #
Badge #

William Doll
Ph. 615-576-99330

Purpose of Visit (Be specific
NOT just "Meeting”

Geophysics feasibility study

Buildings to be Visited .

Authorized Requester’s Name,
Phonc Number

Vehicle Information (if
required for equipment -
not for transportation only)

Official Kansas plate #00456
White International w/32' trailer
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Visitor Requests

(A CRITICAL item)

Date of Visit
Full Namc (as indicated on Lawrence C. Musson
REQUIRED LD. for entry) ' : i
G@mhlp of Visitor USA
Social Security number
515-84-7195

" Organization Represented,

Kansas Geological Survey
University of Kansas

Contact’s Name, Phone #
Badge #

William Doll
Ph. 615-576-9930

Purpose of Visit (Be specific
NOT just "Mecting”

Geophysics feasibility study

Buildings to be Visited .

Authorized Requester’s Name,
Phone Number

Vehide Information (if
required for equipment -
not for transportation only)

Official Kansas plate #4603
White Ford w/30' trailer




MEDICAL EVEEUBTION FORM

Employee Name: 'Q_ﬂﬁa&_ b N\\L (R. Corporation: & |

. Date of Exam: {4+ "ny_—?L

I have reviewed the results of the medical health history, physical
examination, and laboratory tests prescribed for an
{initial/anmia)/exit) exam and cert:.fy that the record (is/is mot)

complete. :
! )

Certification

5> the OSHA Respirator Standard (29

Based upon the exami
is individual (is/is not) medically

CFR 1910.134), I cerxt

ents:

Clearance for Hazardous Waste Site Work
As per OSHA Hazardous Waste Opeirations and Emergency Response
Standard (29 CFR 1910.120), This individual was examined for medical
conditions that would place him/her at an increased risk of material
impairment of health from hazardous waste site work. Based on this
examination I certify that t‘ru.sl individual:

I

./~ has no medical contraindications to full participation in
hazardous waste site work, when conducted under the conditions
of adequate training and a health and safety plan.

has medical limitation? that restrict full participation in
hazardous waste site work. (Describe work function
limitations, i.e., J_Lftlng, femporary limitation, pending
medical follow-up work. etc.)

is medically restrictefia from any direct work with hazardous
waste or hazardous waste sites. (Describe work limitations.)

Comments:

I have also informed the employee about medical conditions discovered
that require further examination or treatment.

Name of physician: M/’Kj ( M “1/0/!/ %W

Iplease Print! ' Signature of Phyfician
Address: 500 KLEDEE, . Z0Avs 73
WAV KUICE ,.,I(5 ['4@0"{"‘{ Date 4

medeval/hcnora 10/89



Attachment 4.

SAFETY ANALYSIS

Page 1

Potential Hazard
Lost/Stolen Ammunition

During Loading/Unloading:

Dropped cartridge

Introduction of foreign
material into breech or
barrel

During Firing:

Muzzle Air Blast

Ricochet

Flashburns

Conscquences

Personal injury or property
damage from unauthorized use.

Personal injury from
accidental discharge.

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

Personal injury from flying
rocks, soil, debris.

Personal inju;y from
ricocheting projectile or
fragments.

Burns from muzzle flashes

Mitiqation/Preven;jgn Mechanisn

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

Assure training of personnel in proper
handling of live ammunition.

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

Close fit of barrel in bdreholes

suppresses muzzle air blast and its
effects.

Design and use of seis:wic gun prevents the
escape of projectile or fragments from the
borehole with sufficient energy to cause

personal "injury.

Discharge into earth or containment device
suppresses muzzle flash.



SAFETY ANALYSIS

Page 2

Potential Hazard

Misfire

Accidental discharge of
seismic gun

Plugged barrel - dirt

Plugged barrel - water

Barrel disengagement from
plate

Breech disengagement from
barrel '

During Transport

Accidental discharge

Consequences

Personal injury from
subsequent accidental
discharge of misfired round.

Injury to unintended target,

Damage to barrel and
resultant -personal injury.

Damage to barrel and
resultant personal injury.

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

Personal injuyry to crew

member(s) by flying breech
and belt groups.

Injury lo uninlended target.

Mitigation/Preventjon_{lechanism

Assure training of personnei in proper

handling and disposal of misfired
amnunition.

Assure that operating procedures
prevent transport of loaded seismic gun.

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

Assure that operating procedures
require inspection of borehole for water,

and sealing of end of barrel with tape or

balloon if water is encountered in
borehole.

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

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

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

.’“}é'ﬁ"'-



SAFLTY ANALYSIS

Page 3

Potential Hazard

Accidental drop or collision

Consequences

Damage to barrel or firing
- mechanism

Mitigation[Preygntjon Mechanism

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



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

L Handling (always assume loaded and ready to fire)
A.  Transporting (vehicle, on foot, etc.)

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

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

B. Cleaning

1. Daily:

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

Bolt and breech must be oiled and check for mechanical operation

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

The bolts that secure the gun to the protective steel plate are checked at
least 3 times a day.

2. Seasonal:
R/R springs in extraction system and those associated with the firing
rod
R/R bolts and nuts that attach to protective steel plate.
R/R mounting bracket as necessary



C. Firing
1. Assumptions
NONE

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

-.50-CALIBER SELSMIC GUN

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

Operational Safety Rules

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

2. Ara the gun ONLY when the gun is in position to be fired.
3. ALWAYS unlock the btolt when moving the gun (disarm itc).

4. NEVER move the gun with a live round loaded.

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

6. ALWAYS double check safety procedures.

7. Use common gun sense.

Downhole Mode

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

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

Surface Mode

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



OPERATION/SAFETY RULES AND REGULATIONS
FOR THE

AUGER GUN

The auger gun is a multi-component shallow seismic source
which is designed for safe operation. The auger gun can detonate up
to a 400 grain black powder load (approximately equivalent to one-
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 handlers
must always assume the firing rod is loaded and the safety is off.

Operation and Safety Requlations

1) Each cday the Site Safety Officer (SSO) must brief all members of
the seismic crew on the prcper 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.



S) 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 sieeve. The firing rod should then be immediately
lowered downhole and locked into place.

6) Firing of the device should only take place after the hole has been
water flooded and the firing rod handles securely locked in the J
notches. If after a sharp blow with a hammer the shell does not
detonate wait for at least 5 min. prior to removing the firing rod
from its locked position. Once the firing rod is removed from the
auger, the unfired round should be released 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 unfired
round should not be removed from the metal sleeve for at least 20 .
minutes after placement in the empty shell casing can.

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

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



Improved Shallow Seismic-Reflection Source: Building a Better BufJalo

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

SUMMARY

An improved design of the buffalo gun,
incorporating hole drilling and shooting into one
operation with almost total blast containment,
provided nearly 50 percent more recordable seismic
signal than the traditional buffalo gun. The ‘auger
gun’ is designed to optimize field efficiency, source
couple, and safety. The auger gun consists of three
main parts: power source, auger/scraw, and
modified buffalo gun. Amplitude spectra indicate the
auger gun delivers approximately 20 percent more
total energy and 50 percent more reflection energy
with no noticeable increase in recorded ground roll at
a test site in Lawrence, Kansas. Subtle changes in
source environment, such as a 15 cm gap between the
detonation point and the base of the hole or inclusion
of water as opposed to air at the detonation point,
have a significant effect on the quality of the recorded
data. The auger gun should increase field efficiency
by over 30 percent on most shallow surveys, while
improving the signal-to-noise ratio and total energy
in comparison to the buffalo gun.

INTRODUCTION

Increasing environmental and
engineering applications of reflection seismology
have spurred research and development of shallow
hign-resolution reflection techniques and equipment.
Resolution on the order of 2 meter is necessary to
detact ultrashallow targets—generally the goal of
mcest environmentat and engineering studies
(S:eeples and Miller, 1890). Resolution can be
increased by boosting the recorded frequency and the
signal-to-noise ratio of reflection wavelets. Recent
advances in engineering seismographs have made
possible cost-effective acquisition of 15-bit or greater
floating point data. Generating a high-frequency
seismic source pulse has been accomplished in a
multitude of different ways in the past (Miller et al.,
1986).

The most commonly used seismic
sources on shallow engineering surveys have fallen
under two main categories: explosives or weight
drops. The explosive category includes both high
explosives and 'guns’. Weight-drop sources include
everything from mechanically assisted vertical mass
impacts (usually >20 kg mass) to human-assisted
vertical mass impacts (sledge hammers, malls, and
thors). Recent advances in high-frequency
engineering sources have come predominantly under
the 'gun’ classification. Development of 2 downhole
shotgun capable of generating a consistently high
frequency source wavelet with only minimal increase
in expense and effort over hammers, spurred the
shallow seismic-reflection industry. Downhole
shotgun sources possess significantly more energy in

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

DESIGN AND TECENIQUE

The avger gun is designed to optimize
field efficiency, source couple, and safety. A measure
of success with the downhole shotgun source (as with
any downhole explosive source) can be related to
efficiency in generation of broad-band, hizh-
frequency energy. Improved energy transfer iz
obtained when downhole placement of the shotgun
shell includes a water stem and restricted recoil
(Miller et al. 1989). Containment of the air-coupled
wave has been at least partially accomplished for
downhole projectile sources with a steel containment
plate (Steeples et al., 1987). Tc obtain proper
downhole placement of existing gun sources. a
minimal diameter pilot hole (generally 6 cm, or s0)
approximately 80 cm deep must be bored. The auger
gun described here incorporates all the previous
operations and configurations into a single pass
source.

The auger gun consists of thre2 mzin
parts: power source (skid-steer lcader), auger screw,
and modified buffalo gun (Figure 1). The power
source for testing described here is a 25 hp. 4-wheel
drive, 1.2 m wide, hvdraulic loader. The auger/screw
is a modified hydraclic auger that receives its
hvdrauiic drive power from the loader. The buTalo
gun used for these tests was elongated to slightiy over
2 m in length, is designed for bottom loading fas
oppcsed to the standard screw-on head). sciencid
firing, time breax from a downhole senssr. The
firing pin kas an actomatic {spring-loaded: salety.
These components when assembled represent
approximatelv 1500 kg and are transportable in the
bed of a standard pick-up truck.

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

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

The auger gun incorporates several key
characteristics designed and previously shown to
enhance high-frequency seismic signal at the
expense of air-coupled wave and ground roll while
maximizing mobility, operator safety, field efficiency,
and ground coupling. Containment of the explosion
is optimized by screwing the auger into the ground
and pesitioning most of the loader weight on the gun.
Field efficiency is maximized by incorporating the
borehole preparation with the gun placement and
detonation. The massive nature of the design and
improved shell-loading procedure minimizes risk to
the operator. Mobility is only restricted by the 1.2 m
wide, 4-wheel-drive loader. Environmental impact is
minimal with remnants of the operation restricted to
a nominal 4 cm corkscrew hole approximately §0 cm
deep.

REISULT

o

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

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

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

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

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

CONCLUSION

The auger gun should represent a 50 percent
improvement in acquisition rates and recorded
reflection energy at most sites when compared to the
traditional buffalo gun. The auger gunis a
modification of the original buffalo gun cdesign
(Pullan and MacAulay, 1557), and at scme sites will
represent an improvement. As with all seismi
equipment and techniques, site charactar:
dictate relative effectiveness. One characterisiic of
the auger gun that is not site-dependent and does
represent an improvement over the buffalo gunis
overall safety. The massive nature of the auger gun
should allow detonation of series charges tozally as
much as 1000 grains of black powder. Preliminary
testing indicates that at somie sites it may be possible
to acquire over 500 shotpoints a day when station
spacings are 5 m or less.
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Downhole .50-callber Kifle—an Advance (n
Iigh-remolutlon Sclumle Sources
Non ¥. Steeples, Hlchard D. Miller, Ralph W. Knapp,

Kansas Ceoloplcal Survey.

Suwary

In a dilrect comparison, the dowanhole .50-caltber
selsmic gource produced more seisalc energy, a
broader body-wvave frequency spectruam, an amplitude
drop {n the alr-coupled wave, and a higher dominanc
frequency of the recorded body-vave energy than the
silenced surface .50-caliber source. The recorded
selsmic energy of the downhole rlfle showed an
facceased amplitude of 6 to 12 dB over that
recocded by the stlenced surface ci{fle. The domi~
nant frequency of the recorded reflectlon energy
was consistently 20 to 40 Hz higher than the sur-
face tifle. The air~coupled wvave aaplitude vas
decreased over 12 d¥ by subsurface firing of the
rifle. The frequency specttum of the body-wvave
pulse was broadened by almost a half octave on the
high end. The safety of operatioca of the source is
not compromised. Reflectots with a dominant fre-
quency in excess of 180 Hz can be casily identifled
oa field files ac depcths of less thao 30 m using
the downhole .50-caliber rifle. Ideactificstioca of
100-liz reflectors from 1,100 m i3 possible on field
files of multiple vertically stacked downhole .50—
caliber shots. The source vill operate i(n an
eff{clent manner collecting CDP data, common-offset
data, or spot-correlation daca.

INTRODUCTION

Incecaning enviroumancal and englnecring appli-
catlous of reflecelon selsavlogy have spurced
research and development of shallow high-resolutlon
culluectlion technlques and equlpsent. Resolutlon ou
the order of a meter 18 necessary to detect ultra-
shallow targets vhilch are generally the goal of
a5t environmental and englaecring studles. Thia
lucreasud resolution can be obtalaed by boosting
the {requency of the source pulse which, Ln turn,
tncreases the dominant frequency of the recocded
sel{salc-ceflection cnergy. Generating the high-
frequency seilsziz scurce pulse necsssary for
shallow applizazionsg has been accoaplished {n a
aultitude of diffz2rent ways ia the past (Mlller et
al., 1%86).

.
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Recent selsmslc source advances at the Kansas
GCeologlcal Survey (KGS) have umafnly revolved around
surface pcojectile-type sources (Steeples and
Knapp, 1982; Miller and Steeples, 1986; Seeber and
Steeples, 1986). A .50-caliber rifle, which vas
designed and built to safely fire a 750-grain bul-
let vercieally tnto the ground, has more recently
been adapced to operate partially underground with
only the firlng appacatus above ground. This al-
lows safec operations, a higher-frequency source
pulse, and an i{ncreased signal-zo-nolse racto.

1quE,

DESTUEN AND

The pencral deslpn centers arocund optimizing the
cunverslon ol energy produced by a .SU-callber
cifle hallec (nto selsmic (acousile) waves. The

majocity of the energy produced by a .30-caliber
round goes Lnto acczcelerating the projectile and
into exhaust gases. Previously, vith above-gcound
sources, we have silenced and dispersed the exhaust
gases Lin hopes of eliminating or at least greatly
teducing the effects of the air-coupled vave on
selsmic data. The dovnhole .%0-caliber rifle
nearly simultaneously excites the earth with a
projectile and with exhaust gases wvhile contalning
moet of the alr-coupled vave, resulting in
increased frequency and signal-to-noise ratlo on
selsalc record seztions.

The downhole .50—caliber seisaic source consists
of a .50-caliber rifle bolced to a 0.6-ca~thick
steel plate. The rifle {tself {s a scandard .50-
caliber breech and bolt, bullt by Texas Gun and
Machine Company, attached to a standard .50-caltibder
machine-gun barrel. Machined grooves in the barrel
atre used in conjunctioa with a pressure claap to
attach the rifle to a 30-cm by 90-ca steel plate.
The tifle barrel is lovered ifato a 60- to 80-cm-~
deep borchole 4 ca {n diameter uniil the plate is
flush with the ground surface. This steel plaze
acts as a ground seal and a platfora to stand on
while firing the gun. The weight of the shooter on
the plate and the snug fit of the barrel to the
borehole walls help seal the gun to the ground.

The rifle can be equipped with a source seasor or
closure swlitch ta gencrate o time bhreak. Filring
can be doue efthee clectrleally by solenold or
manually by pulliay che relpper. The dowahale JSU=
callber welglis about 30 Xy and s easily Cwo-pucsun
poccable.

FREQUENCY AND AvPLITUDA

The downliole .5C caliher produces (rum H Lo 12 di
greacer recordadle seiszic eunergy 23 equivaleat
offsets than the silenced surface .50 calider (€L,
1). The increases recortded cnerygyr d90sis {he
signal=-to-noise e~ousn to subszanilally clean up
the record se2ctisn. The source-ti-zlosesi g2ophcne
offset {n flg. L (s 43 =. Besides :this nsticeable
lncrease {n cecarced seisulc energr, a consisient
20-40 Hz hoost (a the dozlnant frejuancy of che
source wavelel is charastertstic.

In previous shallov~sou:rce cozparisons (Miller ez
al., 1986), tne sucfaze .50-caliber perforzed com-
parably to Mini-?rimacord and a lJ-zauge Zuffaln
gun Ln total enerzr and f(requency spectrusz. The
noted lncrease ia frequency and enerjy would mane
the downhole .5%-zallber rifle coxparadle to the 8-
gauge Buffalo gun which vas among the bes:t sources
tested for reflez:fon ex2rzy versus 3rtound roll,
total energy, and f{cequency cuaten:.

SAFETY

Satety shuald e ot U atwont coacern Do any

seisabe sources. The cifle (s

operiation tnval.in;

:
!
|
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i
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2 bownhola .50-Calthur Rifle

mounted on a 0.6-cm-thlck steel plate to procent
the opecratar from fragmenta and to help hold the
pue necurely (n place. Sluce the preojecttile ta
fired from a holt and breech, originally destgned
as a standard flceacm, the utmost (a safety has
Alreinly heen dentgned tnto the nctual fictng
wechanlus.,  The hole aud beeech manufaclucer
des{gned the apparatus not to fragaent even Lf the
barrel wvas completely obstrucred. The barrel ls in
measmlnrd ume by the U. S. mtlitacy on .50-calther
sachlne guna. The extrs thickness of a machine-gun
barrel serves to dissipate heac and, especlally in
our case, protects from blow—out 1f foreign mater-
tal gets into the barrel. This makes continuous
operactions safe and consistent.

CASE STULY

Silenced surface .50-caliber vs Downhole .50-
caliber.

The dlcect compacrison of the gurface aud the
downhole .50~calfber rifles was performed near
Wintur Pack, Colorado, {n an atteapt to detect the
Hoffat rallroad tunnel, 85 m below the surface.
The recelvers vere single 100-lHz geophones with a
1.2-m station interval. The sourtces vere 4) a froa
the closest receiver station. The resulting
recocded field files plotted, using true amplitude,
clearly shov the {ncreased anplitude and the
incressed signal-to-nolse ratio of the downhole
rifle as compared to the surface source (fig. 1).
A glaring difference is the absence of afir-coupled
wave on the field file using the downhole rifle.
The f{requency difference (s obvious on the aapli-
tude spectra (fig. 1l).

Downihiole .50-caliber Fleld Files snd Spectrum

The downhole .50-caliber rifle can produce a
soutce pulse with a doaminant refleczion frequency
in excess of 180 Hz (fig. 2) when used with analog
low-cut f{lters that have a =3 dB point of 220 Hz
and a 24 d¥/octave rolloff. lean mintimum-phase

"teflectlon wvavelecs, easily In excess of 150 iz,
can be ldencified dowa to 270 msec directly off the
fleld file (f4g. 3). The speszrum of the reflector
ac 85 mscc ls almost ) octaves across vith corner
frequencies of 40 and 290 Hz (fig. 2).

The downhole .50-caliber rifle has not only beecn
peoven to be a uyeful shallow high-resoclution
reflectlon-selsnic source, it also possesses the
capabllity to penetrate as much as 1,100 an of sedi-
mentacy veneer ovetrlain by 15 te 30 3 of weathered
alluvium (fig. 4). The reflection ac 720 msec on
the fleld file i3 Arbuckle dolomite ac a depth of
1,100 @ in cencral Kansas. This elght~shot stack
vas recorded with 30-Hz low-cut fi{lters and ten 40-
Hz geophones. The dominant frequency of the
reflection energy is about 100 Hz.
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Surf'ace 50-caliber Rifle —vs-— D'ownhole 50-caliber Rifle
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Downhole 50-caliber Rifle
Field File

10 meters
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85 msec Reflector Wavelet

Amplitude Spectrum
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Eight Shot Vertical Stack

Downhole 50-caliber Rifle
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&y YIAICLNNIAL
\Ill
O0CEAN® Network SAFETY DATA
EMERGENCY PHONE 1-800-OLIN-911

SECTION | - IDENTIFICATION

HEMICAL NAME L STYNONYMS 332 )
. vg 1
Industrial Ammunition 8 Gauge (Small Arms Armunitlon

HEMICAL FAMILY FORMULA TRADE NAME

Not applicable . Mixture Not applicable
JESCRIPTION CAS MNO.

Container with powders and projectile Not assigned

SECTION 11 - NORMAL HANDLING PROCEDURES

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

PROTECTIVE EQUIPMENT . VENTILATION REQUIREMENTS

Eyes Safety glasses or goggles Loceal mechanical exhaust

Gloves None necessary ventilation recommended during

Cther Hearing protection recommended confined space discharge.
during discherge

SECTION Il - HAZARDOUS INGREDIENTS

BASIC MATERIAL °:E"L‘ LD 50 Lc so SIGNIFICANT EFFECTS
Lead 50 No Data | No Data | Eye irritation, fatigue
ug/m* ' disturbance of sleep

SECTION 1V - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT Not OSHA CLASSIFICATION P oce [_towen UPPER
M . .

ETHoo Applicable Explasive LIMITS - -
EXTINGUISHING MEDIA Deluge with water, material is self-oxidizing. Flood with water

to fight fire and to cool shellg

SPECIAL FIRE HAZARD & FIRE FIGHTING PROCEDURES

Evacuate area. Fight fire from an explosion resistant location,

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

THRESHOLD LIMIT VALUE
None established. (Inorganic reem. std.-air: TWA 0,15 [ng;(Pb)rn3 (ACGIH 1984-85)

SYMPTOMS OF OVER EXPOSURE
Eye irritation, fatigue, disturbance of sleep.

EMERGENCY FIRST-AID PROCEDURES
SXIN Contact of skin with shells presents no health hazard.

EYES Flush thoroughly with water. If an irritation occurs, call a physician.

Ingestion of shells not a possible route of exposure.
INGESTION

Remnve virtim to {resh air.

10
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SECTION VI - TOXICOLOGY (Product) {Oliall AZTIL AL Zieslou s

ACUTE ORAL LD %0 Not applicable CARCINOGENICITY Not carcinogenic
MUTAGENICITY May be mutagenic
ACUTE DERMAL LD %0 > 2g/kg EYE IRRITATION May be an irritant
PRIMARY SXIN IRRITATION Not an irritant
ACUTE INHALATION LC 30 ©  Not known ’

PRINCIPAL ROUTES OF ABSORPTION

Inhalation, dermal

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

EFFECTS OF CHRONIC EXPOSURE ANelia, central nervous syscem depression, toxicity to Kidneys,
reproductive system and fetus.

SECTION V11 - SPILL AND LEAKAGE PROCEDURES (Control Procedures)

ACTION FOR MATERIAL RELEASE OR SPILL
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. Follow
OSHA regulations for respirator use. (See 29 CFR 1910.134). Minimize powder
contamination. Clean up and place in an approved DOT container. Isclate and do not seal.
Label "Small Arms.Ammunition". Wash all contaminated clothing before reuse.

1.1:11 th’e event of a large spill use the emergency telephone number shown on the front of this
sheet, .
TRAP‘QSPORTAYION EMERGENCY, CONTACT CHEMTREC 800-424-9300

WASTE DISPOSAL METHOD

Dispose of contaminated procuct, empty containers and materials used in cleaning up spills
or leaks in a manner approved for this material. Consult appropriate federal, state and local
regulatory agencies t0 ascertain proper disposal procedures.

SECTION Vi1 - SHIPPING DATA

D.0.T. CLASS

Class C Explosive  ORI-D
SECTION IX - REACTIVITY DATA
STABLE X uNsTABLE AT % . %F HAZARDOUS MAY OCCUR
POLYMERIZATION WILL NOT OCSUR X
CONDITIONS TO AVOID Open flame, heat, sparks, shock or percussion, pressure

INCOMPATIBILITY {Msteris! o Avoid)

HAZARDOUS DECOMPOSITION PRODUCTS

Acids, alkalis, oxidizing materials (contents)

Lead fume, carbon monoxide

SECTION X - PHYSICAL DATA

MELTING POINT N/A VAPOR PRESSURE N/A VOLATILES N/A
BOILING POINT N/A SOLUBILITY IN WATER N/A EVAPORATION RATE — - MN/A
SPECIFIC GRAVITY (H,0°1) N/A pH N/A VAPOR DENSITY (Alr * 1) N/A

INFORMATION FURNISHED BY:

1475

C. C. Noonan
(203) 789-5436

DATE November 16, 1985

Department of Environmental Hygiene and To3

{203) 7¢

ras k-
\Illn CORPORATION
120 Long Ridge Road. Stamford, Connecticut 0€

OCEAN® Network
EMERGENCY PHONE 1-800-QLIN-911



Material éafefy Data Sheel . U.S. Department of Labor : ((?)

May ba used 10 comply with . Occupational Safety and Health Administration
OSHA's Hazard Communicaiion Standard, (Non-Mandatocy Form)
29 CFR 1910.1200, Sulmrd must be Form Approved
conmukad kor specfic requirements. OMB No. 1218-0072
IDENTITY (A2 Used on Label and Lisg Not: Blark speces are ot permitted. I any Bem is Nt acobcadie, or Mo
All Shotshell Ammunition invormadon 8 evadedde, the xpece must be m‘if’ rocie het
Section | ' “small Arms Ammunition®
Marudaciurer’'s Name .. Ememgency Temprone Number
Remington Arms Co., Inc. (501) - 676=3161
Axress (Nurnber, Stresl, Cly, Stas, end ZIP Coow) Tetephone Nurmder for. injormation
1-40 & Highway 15° : (S01) 374-2246
. . e QOate Prepared
Loncke, Arkansas 72086 ) "y 8-12-86
<. . Sqnuuncanpv-'@:nruo .
‘ W.G. Bell,” Chem Lab - Technical Section %
Section 1 — Hazardous Ingredients/identity information
.. Owher Lirruts : '
Harardous Comconants (Soecific Chemical identity; Common Name(s)]  OSHA PEL ACGH TLY Racormymenced S (opcionad
Lead, Inorganic and lead compounds ' SOmg/M3
Arsenic and ccmpounds 10@9/!3
Antimonv and compounds 500 ma/H3
Barium and compounds 500 mg/M3.
Kitroglyerin (0.05 ppm skxin) 500 micrograms/M3 of air
DCT - "Small Arms Ammunition” )
Class C Explosive
TPrs - OfM-D
Seciion Rl — Physical/Chemical Characlerislics
. Boang Porx - . Specifie Gr H20 = 1)
Not applicable Not applicable
* Yapor Pressurs (M Hg.) Meting Pu
Not applicable . Not applicable
Yapor Derssy (NR e 1) Evagoraton Rae
’ Not applicable : (Butyl Acatats « 1) AXOT AP RIQQL[C

Sobiity 'n Waer
Lead & Lead Styphnate - Insoluble; Lead Nitrate - 127 gm/100cc Water - 100°C

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

Section IV — Fire and Explosion Hazard Data . C et

Fash Pont (Method Used) Flammable Lirits LEL VEL
Not applicable . Not applicable NA NA
Extinguisting Meda

Material is self oxidizing; flood with water to fight fire'and coocl shells,

+ Specal Fre Fightng Procedures

- 1 [ 1

Urususl Fi Hararde
Shella vi detonate when exposed to flame and high temperatures.

e mcm B ime Sewatna



Sectioq V¥ — Reactiivity Data
Statsikty Unstabie : Condilons 0 Avoud

Flames, sparks, percussion or shock and high .

Sabie

X temperatures (130°C)

: ”u"wc¥"~““‘°A *  Strong mineral acids and alkalis

HumﬁanO«xﬂumecraﬁmaxu

Cxides of carbon, nitrogen and lead fumes. et L.
Hazarcoue Ocowr Condraons 10 Avod .
Potymenzation il N Heat, fire, static, friction and percussion.
Wit Nt Ocowr .
. X
Section VI — Heaith Hazard Dsta
ota(s) of Entry. : bhalabon?  pumes Sun? eyts or abrasions - PXFPitles

Heaxn Hazwrcy (Acse ad Chvonic)
Anemia, fatigue, noctoria, embryotexin, malnutrition, weakness, mental confusion, paller -

reat per general lead exposure; headache and nausea

g NTP? WRC Monographa? CSHA Ragquized?
Not known . ° Lead - Yes
e and 3 o Refer to health-hazard axcve.
G..ﬂ,,Aa;wﬁ.;b,gz”.,. Gastrointestinal tract; kiénevs, blocd and central nervcus
’ systen. (CNS)

vorcy ano Frst A Sxin = flush with water; if swallowed seek medical attention

irmediately.
Section Y!I — Precautions lor Safe Handling and Use
Sace 1 S Takon n Case Material 18 Reivgsed or Sorfed »

Usa ncn-sparking equirment to cleanup and store shells - avoid ignition sources.

Waste Ciaposal Method .
Material may be burned per appropriate federal, state and local requlatoryagency -
Ll

contact :
Precmtiors % Be Takn in Handing and Storng

Refer to released or spilled dats. above.
COier Precautions

Label containers - "Small Arms Ammunition™ wear gloves and shraprel protection.
Section Vil — Control Measures

Resorstony Protacion (Specly Tree) OSHA SA/HiE/SCBA
Yertintion Local Exnaust . Specal
Not required Not applicable
Not required Not applicable
Protecive Gioves . Eye Protecuon

Not applicable

Safety glasses when shooting
Ouvr Protecuve Clotheng or Equiomernt -

Use he2ring protection when discharging cartridges.

WorsAHygenic Precices

Wash hands_after skin coniact with carteidgen,
2
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GENERAL MOTORS

CORPORATION

MATERIAL SAFETY DATA SHEET

PRQOVGT NAME QA NUMBER (45 it apoears on label)
ALL MCDELS QF DELCO BATTERIES

SECTION |

GM COMMON CO0L

MANUFACTUAER'S NAME
Delco Remv Division, GMC

EMEAGENCY TELEPHONE NO.
(317) 646-3080

ADDRESS (N mbaer. $ireat, City, Stety ang Zip CQQ0}
2401 Columhus Avenue, Anderson, IN 45018

MANUFACTURER'S O-U-N.8 NO.

Battery,

HAZARGCGCUS MATERIAL DESCRIPTION, PROPEA SHIPRING NAME, HAZAARD CLASS, HAZARD 1D NO. (49 CFR 172.181)
Wet, Filled with Acid, (Corrosive Material)

Class 8 - UN2794

ADCITIONAL HAZAAD CLASSES (as dpplicadia)

CrEMICAL EAMILY
Lidutd Content « Sulfurf{c Acid

FOAMULA
{quid Contert - H2304

SECTION It — INGREDIENTS
(list all ingredients)

Lsted ¢
CAS RECISTRY NO. | %W | WV CHEMICAL NAMS(S) N A o Oeha
19103} (specity!
7664539 37 Sulfuric Aeid NA
7732188 Ball. Water NA
7929921 w00 1.ead N4
Separdtors -
Darami¢
e —
Caso_and Covery Polvpropvlene (Plaselc)
SECTION (il — PHYSICAL DATA
BOIING ACQNT $PECIMG QRAVITY (F::O' 1)
PERCENT VOLATILE 8Y V%LUME {%)

VA""R PﬂﬁSSURi

fll

@j’mz}& Opu

29 1.28Q t Q1
MACENT SOLIC 8Y
NA SIGHT (%)

VAPQR QENSIW {Alﬂ- 1} EYAPQARATION RATE | al)
NA. NA
™ -

SOWUBILTY IN WA"fgle pH nEw o
o (] MAER : VQuio L
Awp;gg?NS! Lteo? quid (acid contgqe) m:—-

SECTION IV — FIRE AND EXPLOSION HAZARD DATA
FLASH ACINT " < method used FWM?LW #AIL_
EXTINGUISHING MEDIA
% ecé%tm;:&%:l'esnuq ”-%%Enot%fmd breathin arat i

to toxie fumes from buming plastic and acid €

UREYe BREA

5):&2{320% eing c?\arg_d, _y_d:' ogen gas s generated .

RAXS .

4

or [igntcd matches,

Acid, powerful oxidizers,

can ignite co: mbustible upon ¢ontact.



- BFRECTS OF QVE-TAPLIWHE — CONGHIONS (Q AVOIQ [Lalal 1ol UMI[ VALUE LY~ (@3
nrAs" [ '1,":"12 .cjd regsule-g in EIRM bt )le e

THRA UM
i destruction of body tissue (durns).

PRIMARY RCUTES OF ENTRY Inhalation [ Skin Coatact [ Other lspecity) Ingestion

EMERGENTY AND FIRIT AIC nﬁcwuus Do not cxc“d 1 mE/ml TWA. Remove to fresh air. Cer
| madicsl acteneluo FYE _Ar SKIM. CONMTACT slus 2 »

mpcical gttention. INGESTION: DO NOT Lnducc vouLLlng Give milk mixed vith egg

Sl ol

SECTION VI-REACTIVITY DATA

UNSTABLE CONDITIONS TQ AVOID
STABLE ¥
INCOMFATIBILITY (Matandls @ gvoid)

STABILITY

Ox{disiag or reducing materials.
RALARDOWS DECOMPCSITICN PROOUCTS:

¥hen ?WQMMM‘_________
HAZARZOUS MAY QCCUR CONDITIONS 1O AVQL

PO YMESIZATION WILL NOQT QQCun

i XX

SECTION VIi-$PILL OR LEAK PROCEDURES

S‘EPS 'Oszﬁxzwm CASE MATERIAL I8 RELEASED OA SHLLED
| Tim4 or goda mav be ysed ta neuizaiize and/ar flush wi*h lazge valunes af warer,
Concain apill. :

ME T
WAS'i ?f:gsu' Eocoi. ncate and feder:) regulations for scid or lez

SCrap,
(41 ol REPORT
o 1 Sypertungt At ASLE QUANTITY lin 1Bei 1,000 lbs.
[ACRA RAZARDCUS WASTE NO. (40 CFR 581.33) 2002
{ VOLATILE CRGANIC COMPOUND (YOC! (84 packaged. minut weter) NA
bR SUCTTLF T ) 7TV 0 Anatytics! b tbigel ’

SECTION VIII-SPECIAL PROTECTION INFORMATION

se‘ﬁ.ffggn’:f;‘rco?% ““EMcory protection {f 1 mg/m3 TWA is exceeded (ac{d).

, \;ec;uf?mé ﬂ}gs_f'xg'staéions ok NA
YENTWATION CUECHARICAL (Genern) (Specty Rate) oTER
PAQTECTIVE GLOVES (specity typsl  Rubber EvE PROTECTION (mpacity type) go1ash-proof safetv g)
%m&ap %n anaﬂncid -proof clothing for major spills.

SECTION IX-SPECIAL PRECAUTIONS
PRECATTIONS TO §F TAKEN IN FANDUNG AND STORING ) i
pAvold skt : harging batceries, avaid placing {n axeas where hydragen

¢an butld up. DO not place near open flames, spgrks.mm_u_;sh‘_n:
OTHEA PRECAUTIONS

.

Saiter mh«mmmclwmmmmndmwl

sgeingt Genersl Moters Corporation 'u %ﬂ
) -~ @1 inlgrmation disclosed In conn
PLLASE COMPLETT QUESTIONNAIRE Noms | n
ANO RETURN T0. : aman

“'Senior Indystrial Hygienlst
Cev  Mpy 8, 1991
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- P RS LIP U_ior UF Gt v ae
’MATERIAL SAFETY DATA SHEET [ razanc ratng Fes o
) Fl 3 — HIGH
PROOUCT ° SA 825 0012 4 3: ;n&g::ns forems
- AS O ~ INBIGNIFICANT Soeca!
szeToN | F1L-BEE LITHIUM M-P GRE 2

VA ITCOMARNUFAZTUAING CiviSION OR SUBSIDIARY

‘ tow - - cm. - - - -

r(g.s‘;gﬁ,:.CTUR ER

ACTRESS INUMEBER, STREET CITY STATE.ZIP CONF

EMERGENCY TELEPHONE

7€2-5800

CHEM TREC 1.(8001424-9300

[51] % swartowes

CHEMICAL NAME OR FAMILY FOAMULA NA
31 Ferroleum Hydrocerbon .
"SECTION I| — CHEMICAL AND PHYSICAL PROPERTIES 'CHEMICAL ‘PHYSICAL'
RATARDGUS DECOMPOSITION PROOUCTS FOAM
rq Seml-solld
n Cxrbon monox!de, carkon dloxidge OOOR ) _
lNcojAYIEILuVn(EEFAWAYFROMI ® Minera! 0Oil
Strong oxidlizing agents such as: hydrogen percxids, APPEARANCE
(6] _chrromic scld, bromire o) Grease
LIST ALL TCXIC AND HAZARDOUS INGREDIENTS on
114 Amber
PECIFIC GRAVITY co
—]  None %ﬂ.wmaa - ry| _9-92¢
. SOWING PT. NG A
ISECTION IS FIRE-ANDEXPLOSION DATA el =
SPEGIAL FIRE FIGHTING PROCZDURES FLASH POINT (METHOC USEDI o
Above c.0.C.{ 7]
Fire tighters shculd wezr an 2] 180 o ITL e MELTING P, NA ez
aoproved szl ccntalned bresthing FLAMMABLE LIMITS % m| “
- -u ’ NDA
7a] 2P=arzvus. 27| LOWER UPPER soLusLTY
UNUSUAL FIRE ANT EXRLOSION MAZARDS EXTINGUISHING ABENTS IN WATER
% DAYCHEMICAL X CC, AT 25 ec |Neglizlole
Sense smoke ~ WATERSPRAY C FCAM 18
[} In 3 TiLE
- | WATERFOG § SANDIEARTH| I * VOLALLE N
s ) I T EVAP. RATE
SECTION [V — HEALTH HAZARD DATA mf o _NA
PERMISSIBLE CONCENTRATIONS (AIR; - = SAESSURE NA
18) tmm Hg 3t 20 ¢C}
A
2¢) NDA vaPORDENSTY | 4
EFFECTS OF OVEREXPOSURE m (AR = 11 P, .
55]  Mav cause skin & eye irrlfation with prolcnged contact. oHasts | NA
TOXICOLOGICALUPROPERTIES [35] oMt )
7] NAe STRONG ACID .
EMERGENCY FIRST AID PROZEDURES STRONGBASE e . .
7leves Flush with large amounts of water for 2t teast |3 min. STABLE N
- Call a physician immediately. UNSTASLE =
n
I3SKINCONTAST  yagn therowghly with soap and water. vISCOSTTY <100
SUS R SAK
| . AT ez 100 OR DX
EWHALATION NDA -
T3] NA
Call a physician Immediately.

NA « NOT APPLICAELE

NCA » NODATA AVAILABLE

Pagalof2
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MATERIAL SAFETY DATA SHEET pRODUCT__ o 825 0012

SECTION V' "SPECIAL PROTECTION INFORMATION

VENTILATION TYPERIGUIRED NOC AL, MECHANICAL, SPECIAL) - [ ) PROTSCTIVE GLOVES
' Rubber cr plast

5] oll resistant

None Rezulres ;YEFROJEC’UON

— feTy goqacles znc
26! tul!l facs shield
RESPIRAIWAY PROTECTION ISFECIFY TYPE 33|

OTHER PAOTECTIVE EQUIPMENT
None Recuired

= ] None Reauired

SECTION VI~ HANDUING OF SPILLE OR LEAKS

PAROCESURES FCR CLEANUP
Transfer tulk cf material in+c another container., Absord remaining residue wlth
oreser abscrbents such sg gang, earth, vermiculite. Sweep up and dlspose 25 solld
waste In accordance to lccal, s+tats and federal regulations.

a -

YASTE CISPOSAL

. Sy methods ccnslstent with lecal, sta+te and federa!l regulatlons.

47

SECTION VI T 8PECIALPRECAUTIONS

FRECAUTIONS TC 22 TAKENIN HANDLING ANC STQRAGE

o containers closed. :

v:?] Kz

SECTION Vil ~ TRANSPOATATION DATA

U.5.0.0.7. PROPER SHIPRING NAME
UNRESULATED
-:] By D.C.T. 77]

.D.0.T. A2 LO. NUMEER
REGULATED U.S.0.0.T. HAZARL CLASS
Y] sy S.2.% Tﬂ r‘_!.l

TRA NSr.ORTATIQN RS LABELIS) REZQUIRED

EMERGENCY 62 ) "—15,

INFCRMATION

FASIGHT CLASSIFICATION ] .
Fetroleum Lubricating Crease

£ ‘ SBEC TRANSPORTATIONNOTES
AL
1+(800)1424-93300
J." 53
P l

SECTIONIX — COMMENTS

e KESF CUYT CF REACH CF CHILDREN!!
¥y

~ . — t'anagcer Tezhnical Campliasnce
SIGNATURE _0:¢? .‘Ql ‘Z/{_.u._-‘“_. TITLE ~

.

Aok

5/22
REVISION DATE SENTTO ATTN. oate 2/03/3

SUFPERSECES

We beliave the statemants. technical information and recommendations contained herein are raliable, but the:
are given without warranty or guarantee of any kind. express or implied, and wa assume no responasibllity fo
any loss, damage. or expense, direct or consequential, arising out of thelr use,

Cipe 2 ct e
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MATERIAL SAFETY DATA SHEET

Tox no. : 042840 O Page |
Print Date 1 0L/02/90

Last Reviewed : 05/03/89

Part Type and Number Part name
ford - U.S, BATTERY - ALL BATTERY ELECTROLYTE
Motorcraft - U.S. BATTERY = ALL BATTERY ELECTROLYTE

nnssecennans=vaxanwsa CHEMICAL AND PHYSICAL PROPERTIES mencwsneeuaszseassssmacas

Material type LigulD
Specsific Gravity 1.250

Boilinmg Point >135 C

Flash Polint Not Appllicable
pH 2.0

woesaxxwammanze= HAZARDOUS AND OTHER DISCLOSED INGREDIENTS swewdsscwsesceramwamd

Fesrcent Exposure Limlits - TWA
Range ACGIN/OSHA (where est.) CAS number Chemical Name
>30-60 /1 mg/m3 7664=93-9 SULFURIC ACID

Expesure Limlt Abbreviatiens
THWAaTime Welghted Avarage C=Cglling
S=Short Term Exposure Sk=Skin
Sol=Scliuble Compounds Fu=fumes
Inseiminsoluble Cempounds Du-oustc,

--—-----nn-----.----;-- REGULATORY INFORMATION mwum sSnsmse =

This product contalns & toxic chemical or chamicals subject te tha reporting
requirsments cf Saction 313 of Titlie {11l of tha Superfund Amendments and
Reauthorization Act of 1985 and 40 CFR Part 372.

-—-———. ——e 2 arers ee = SIGNAL WOR] weswsassswesssarssseasesassesassncs

DANGER == CORROSIVE

anwssausenessErwstasrveorsanswruana HAZARDS sssusssassssascessreasssssseusascsSeexs

Contact with this material wlll cause burns to the skin, eyes and mucous
membranas,

When thigs material comes into contact with the eyss, serious damage may occur.
This product Is harmful by Inhalation, when -in contact with the skin

and if It is swallowad, '

This produet Is irrltating to the eyes, respiratory system and skin.

This product may be fatal If it Is swallowed.

FORD MOTOR COMPANY
DEARBORN M! 48121
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MSDS
(CONTINUED)
Tox no. : 042840 Page 2
Print Date : OL/02/50

cummemamsaucwmewmas TARGET ORGANS AND MEDICAL CONDITIONS ammsmsexusmunmamssszmsz

Overaxposure to some hazaraous Ingredients in thls preduct has beean found
to affect certaln body crgans and systems In =xperimental animals and/or
humans., These include:

Lungs
Teath
$kin, Eyes, and Respiratcry System

csavssnennswasanssuxnesan ACUTE TOXKICITY INFOCRMAT!ON mssesnsnasasnssssssssnsweass

Basad on the composition of the product Identiflied by the supplier,
selected portions cf the scute toxiclty Informatien from RTECS ars
25 follows:
766L=-583-9 SULFURIC ACID

Inhalation, adult rat, LCSO = 510 mg/m3 (2 Hour:)

Oral, adult rat, LD50 = 2140 mg/kg .

sanwzssnssasswnevannnanms SAFE HANDLING AND STORAGE: aa= — ARswwaa

Bc net breaths gas/fumes/vazor/spray.

Uss thls product with adegquate ventilation.

Do not gaet this material in your eyes, on your skin, or on your ¢lothing.

This Is an oxldizing agent - aveld bringing it Into contact with an
organic material,

Store this product in alir-tight contalnars away from sources of heat and

light.

m=mssazswessnans F[RE, EXPLOSION AND REACTIVITY INFORMATION manuane

Bringing this product Inis cecatact with combustible matarial may cause a flre.
EXTINGUISHER INFORMATIQON: Dry chemical, foam, carben dlexide.
Use water to cool fire-sxposed containers and to protect personnel.
Wear self-contained breathing apparatus.
This product can react violently wlth reducing agents and.organic matarials.
Expleslva HYOROGEN GAS may be relesassd |f aquecus solutions of this materlal
come ints contact with reasctlve metals (IRON, ZINC, ALUMINUN) .
Irritating and/or texic fumes and gases may be emlttad upon heating of
thls product.
The cdecompositieon of this product will release toxic gases.

FORD MQOTOR COMPANY
DEARBORN Ml 48121
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vassenswuaswaanaanane PROTECTIVE HEASURES AND TREATHENTS msaassswsanrunawuszazwas

Use of an impervious apron [s recommended.

Use general ventlilation and use local exhaust, where possible, In conflined or
enclosed spaces.

Wear chemlical goggles and faca shield.

The use ¢f neoprene gloves is recommended.

In case of contact with eyes, rinse immediately with plenty of water and seek
medical gdvice.

Immediatzaly taks off all ccntaminated ¢lothing.

If the material Is swallowed, get Immediate medical attention or advice =--
Give several glasses of water or milk.

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

for gkin contact flush with large amounts of water.

Wash theroughly after handl!ing.

szevesaxsusessnsewncaxssnsua NJTES TO0 PHYSICIANS sssnaaccsscsssconsszrennxcss-ua

If the product it lngested, probable mucosal damage may contraindlcate the use
of gastrle lavage. Treat the affected person aszrepriately.

ENwewanxRY LT m=m SPILLS, LEAKS ANDO DISPOSAL --:--aa----acl---¢s==;

Eliminate all sources of Ignitien or fiammables that may come Into contact
with 2 g2i11 of this material.

Avoid skin contizt and Inhalatlon of vapors durling disposal of spilis.

Dispcse ¢f waste matarial according to Lecal, Stats, and Feders!
Environmantal Ragulations,

In casa cf large spillis, follew all facility Emergency Response Procedures.

SsseanRuns assusuasnsunwewas SPEC|AL REMARKS sesssamenvusssoewassssnpressxscxax

This is an acldlc material,

L) - U. S. DEPARTHENT OF TRANSPORTATION INFORMAT!ION masmnesmssxassnas:s

Shipping name: BATTERY FLUID, AZID UN: 275¢
Hazard Class: Corroslve matarial Razard Labal: Corrosive

The chamlca!l name(s) appearing below under "NAKE" must appear as part ef
shipping name |F tha amount being shipped in each contalner excesds the
quantity shown under '"RQ" below. The laetters "RQ" must also appear as part
of the shipping name, (n the form: .
shipping name, chemica! name, RQ.
For U.S. shipments from Ford Facillties, consult the "Ford
Hazardous Material Transgpertation Control Program' Manual, otherwise
consult LOCFR172.
we-===CAS-= RQ(1bs) =NAME-==mevec—ccecacccccmmncarceccanaun cssec—snvevmsaanc—-

7664-93-9 2777  SULFURIC ACID

FORD MOTOR COMPANY
DEARBORN Ml 48121




Teeel T2l 14010 CHGO DLID aiv vl no o e

MSDS
(CONTINUED)

Tox no. : 042840 o Page @
Print Date 1 0OL/02/90

soannrcusnsowesunvenaunnaaw PREPARATION INFORMATION weesassasawwesasazsesmascazas

Health and safety Information has been evaluated by:

Environmental & Occupational Texicology, Occupational Health § Safaty,

ford Motor Company
900 Parklane Towers Wast, Dearborn, Ml L8126

For emergency call: (313) 337-3182 -or- (313) 323-0045 (for 2k hour service)

This is the last page of this MSDS.

FORD MOTOR COMPANY
DEARBORN M! 48121
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MATERTAL SATETY AMOCO REGULAR LEAD-FREZ GASCLINE

\ DATA SHEET
MSDS NC: 02003992

MANUFACTURER/SUPPLIER: EMERGENCY KEZALTH INFORMATION: (800) 447-8735
Amoco 0il Company EMERGENCY SPILL INFORMATION: (800) 424-930C

200 East Randolph Drive CHEMTREC, U.S.A,
Chicago, 1llincis 60601 ,OTHER PRODUCT SAFETY INFORMATION: (312) 8563907

IMPORTANT COMPONENTS: Gasoline (CAS 8006-61-9) ACGIH TLV 300 ppm, STEL 500 ppm;
OSHA PEL 300 ppm, STEL S00 ppm.
Benzane (CAS 71-43-2) ACGIH TLV 10 ppm; OSHA PEL 1 ppm
(8-hr, TWA), STEL 5§ ppm (15 min.).
*See Supplemental Information Section.

WARNING STATEMENT: Danger! Extremaly flammable, High vapor concentrations can cause
headaches, dizziness, dérovsiness and nausea, Harmful if gwallowed
and/or aspirated into lungs. Can produce skin irritation on
prolonged or repeated contact., Use as motor fuel only. Long-term
exposure to vapors has caused cancer in laboratory animals.

HMIS/NF2A CODES:(HEALTE;1l) (FLAMMABILITY;3)(REACTIVITY;0), Chronic health hazard

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

HEALTH HAZARD INFORMATION

EYZ
EFFECT: High concentrations of vapor/mist may cause eye discomfort.

FIRST AID:  Flush eyes with plenty cf water. Get medical attention if irritation
persists,

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

SKIN

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

FIRST AID: Wash exposed skin with soap and water. Remove contaminated clothing,
including shoes, and thoroughly clean and dry before reuse. Get medigal
attention if irritatlon develops.

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

INHALATION

EFFECT: Vapour harmful. High vapor concentrations can cause headaches, dizziness,
drowsiness and nausea. See Toxicology Section,

FIRST AID: If adverse effects occur, remove to uncontaminated area. Give artificial
respiration if not breathing, Get medical ettention.

PROTECTION: Use with adequate ventilation, Avoid breathing vapor and/or mist, 1¢
ventilation is inadequaie, use NIOSH/MSHA certified respirator which will

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

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

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

FIRT AND EXPLOSION INFORMATION

FLASHPOINT: -45°F
FLAMMASLE LIMITS: UPPEZR: 7.6% LOWER: 1.3%
AUTOIGNITION TEMPERATURE: 435°F

EXTINGUISHING MEDIA: Agents approved for Clags B hazards (e.g., dry chemical, carbon
dioxide, halogenated agents, foam, steam) or water fog.

UNUSUAL FIRS AND EXPLOSICN HAZARDS: Extremely flammable vapor/air mixtures form.
Extinguishment of fire before source of vapor is shut off can create an
explesive mixture in air,

PRICAUTIONS: Keep away from ignition sources (e.g., heat, srarks and open flames),
Keep containar closed, Use with adequate vantilation.

REACTIVITY INFORMATION

DANGEROUS REACTIONS: Avoid chlorine, fluorine and other strong oxidizers.

KAZARDOUS DECCMPOSITION: 2urning can produce carbon moncxide and/or carbon dicxide
and oiher harmful produc:s,

STABILITY: Burning can be started easily.

CHEMICAL AND PHYSICAL PROPERTIES

BOILING POINT: 80°F TO 430°F, Range
SOLUBILITY IN WATER: Negligible, balow 0,1%,
SPECIFIC GRAVITY (WATER = 1): 0.75

VAPOR PRESSURE: 7-15 1b RVP (ASTM D-323)
VAPOR DENSITY (AIR = 1): 370 4
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STORAGZ AND ENVIRONMENTAL PROTECTION

STORAGE RIQUIREMENTS: Store in flammable liquids storage area. Keep container closed.
Store away from heat, ignition sources, and open flame in
eccordance with applicable federal, state, or lccal regulations.

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

gewvers and waterways.

WASTE DISPOSAL: Residues and spilled material are hazardous waste due to ignitabllity.
Disposal must be in accordance with applicable faderal, state, or
local regulations. Enclosed-contrcolled incineration is recommended
unless directed ctherwise by applicable ordinances.

SPECIAL PRECAUTIONS: Keep out of sewvers and waterways, Avoid strong oxidizers.

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

TOXICOLOGICAL INFORMATION

EYE: Primary eye irritation score 0.0/110.0 (rabbits).

SKIN: rimary dermal irritation score 1.1/8.0 (rabbits). Acute dermal LDSQ greater
than Sml/kg (rabbits)., Practically nontoxic for acute expcsures by this route.

INHALATION: Acute LCS50 20.7mg/l (rats).

INGESTION: Acute oral LD50 18.8ml/kg (rats). Practically nontoxic for acute
exposures by this route.

Excessive exposure to vapors may produce heasdaches, dizziness, nausea, drowsi-
ness, irritaticn of eyes, nosge and throat and centrel nervous sys:ien
depression.

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

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

Gascline {s & complex mixture of hydrocarbons and contains benzene (up to ¢
volume %), toluene and xylene. Chronic expcsure to high levels of benzene has
been shown to cause cancer (leukemia) in humans and other adverse blood effects
(anemia). Benzene is considered a human carcinogen by IARC, NTP and OSHA.
Overexposure to xylene and toluene can cause irritation to the upper respira-
tory tract, headache and narcosis. Some liver damage and lung inflammation
were ssen in chronic studies on xylene in guinea pigs but not in rats.

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

of this product,
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REGULATORY INFORMATION

CERCLA REPORTABLE QUANTITY: )
This prcduct is exemp:t from the CERCLA reporting requirements under 40 CFR
Pars 302.4. Hcwever, if spilled into waters of the United States, it may

be reportable under 40 CFR Part 153 if It produces a sheen.
DOT PROPER SHIFPING NAME: Gascline, Flammable Liquid, UN1203.

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

OSKA, Contalns a carcinogenic component,

RCRA STATUS: .
This procduct is subject to the ¢0 CFR Part 268,30 land ban on the
dispcsal of certain hazardous wastes because it contains the following

suhstance(s):

COMPONENT/CAS NUMBER

Ethylbenzene (100-41-4)
Tcluene. (108-88-3)
Xylene (1330-20~7)

SARA STaTUS:
This product is regulated under the following section(s) of SARA Title III, 42
USC 9601, sSplills cr releases c¢f the product may be reportable as determined by

the information given below:

SZCTIONS 311 AND 312 OF SARA AND 40 CFR PART 370:
This product is defined as hazardous by OSHA under 29 CFR Part 1510.1200(d).

. SZCTION 213 OF SARA AND 40 CFR PART 372: ,
This product centains' the folleowing substances, which are on the Toxic Chemicals

List in 40 CFR Pars 372:

COMPCONENT/CAS NUMEBER WEIGHET PERCENT
Benzene (71-43-2) . 4
Ethylbenzene (100-41-4) 2
Toluene (108-88-3) 22
Cyclohexane (110-82-7) 5
Xylene (1330-20-7) 10
MTBE (1634-04-4) ) 7

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

- SUPPLEMENTAL INFORMATION

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

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

Ethylbenzene (CAS 100-41-4) ACGIK TLV 100 ppm, STEL 125 ppm;
OSHA FEL 100 ppm, STEL 125 ppn.
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SUPPLEMENTAL INFORMATION - CONTINUED

n-reptane (CAS 142-82-5) ACGIH TLV 400 ppm, STEL 500 ppm;
OSHA PEL 400 ppm, STZL 500 ppn.

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

Pentane (CAiS 109-66-0) ACGIH TLV 600 ppm, STEL 750 ppm;
OSHA PEL 600 ppm, STEL 750 ppm.

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

Trimethyl benzene (CAS 25551-13-7) ACGIH TLV 25 ppm; OSHA PEL 25 ppm,

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

ISSUE INFORMATION

BY:

A s

R. G. Farmer, Director, ‘ 1SSUED: June 09, 1989
Product Safety & Toxicology SUPERSEDES: March 18, 1988

This materiel safety data sheet and the informastion it contains is offered to you in
good faith as accurate. We have reviewed any informaticn ccontained in ¢hls data sheet
wvhich we received frcm sources cuiside our comgsany. We believe that information to be
correct but cannot guarantee its accuracy or completeness. Health and safe:y
precautions in this data sheet mey not be adequate for all individuals and/or
situations. It is the user's obligation to evaluate and use this product safely and
to comply with all applicable laws and regulations, No statement made in this data
sheet ghall be construed as a permission or recommendation for the use of any product
in ? minng* that might infringe exlsting patents. No wvarranty is made, either express
or implie
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U.S. DEPARTMENT OF LABOR ‘
Occupatlonal Safety and-Health Administration -

"MATERIAL SAFETY DATA SHEET

Tt AGTURIAS waoat
glifton Chemical Co.

.~SEGTIQN.

AOORIS S IWavntuan, Brroat iy, Jowe. and 10 Coce] !

1?2 ‘:ﬁ‘ Loocust St, Che gnqe Il 60922
L] MOI‘ynonnn )

GO EHE

Qi:&;uﬁfm l‘ci Ha.s'hor
S RWCAL Famr Y FOPMLLA
Hixturs=
i .. SECTION 1. HAZARDOQUS.INGREDIENTS .
PAINTS, PRESERVATIVES, § BOLVENTS % | o ALLOYS AND METALLIC COATINGS % | ein
PIOMENTS /A 0438 METAL K/A
‘) cATALYST X / A ALLOYS N / A
verToLE . N/A METALLIC COATINGS )v'/A
oy N/A rios coAmG or ceae FLux N /A
ADOITIVES .N/A { | ovwuns o AN/A
OtHERS - \'/A i . . e l T .
HAZARDOUS MIXTURES OF OTHER LIQUIDS, S8OLIDS, OR GASES “ ,._,',,L.f,,
. . ] o 1 -4
Methyl Alcohol ' T - <7 |98 |200pps
Honvliphencl Surfactant CAS # 6BLi2=-54=l | 001 L
Frinhanylrathane  CAS # 2480-{£-2 EFA TSCA Lisi- Yes e b
SECTION !H PHYSICAL DATA
SOILING POINT (*F.} o\ N /A - SPECIPIC ORAVITY (MO~} " .9 51‘ '
YASOA PRUSSURE (rwm
S N/A o vontat N/A
YAPOR DENBITY (Aite 1) ¥ AN EVAPORATION AATE Y
N/A et ) N/A
SOLUBRITY N WATZA T
Complata
APPEARANCE AN ODOR
Blue-ayromatio
SECTION IV FIRE AND EXPLOSION HAZARD DATA . -
FLASH POINT (Method used) FLAMMABLE LWIITE Lot { vl

1.9.C. 112 ¥

EXTINGUIEHING MEDLIA

bry chemioal,CO5 or Aloohol foRm

$PECIAL FINE FIGHTING PADCEDUAEY

aar selfe ggﬂined brea‘thing

umra. tup

UNU

AL FME AND L X
apor Wfaﬂ? ‘-E?um alr and may tra.vel

___oonpliderable distance 40 2n igniilon sourpe.

PAGE (1)

{Conlinued on reverse xld.c)
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SECTION V HEALTH HAZARD DATA

HINE SOULD Liai? val i€
! - 200ppm, 8 hour time- weighted averagse .

"I'r;jcz;:"c gr:i"%ﬁsohous, causeg blindness, pérhaps death., Inhalation- Narcosis,

headache, nausea, loss of consciousness. Hkin- Drying, irritation. Eye- Burning,

TURAQINCY §ND iR naceoune s .
nzestion- Inducs vomiting of consclous.person, call M.D. Inhalation~ Remove

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

Pvem= Flush sves with water for st lsast 15 min. Contact a phyesician immediately.

SECTION VI REACTIVITY DATA

ST1ASILITY UNSTARLE NOITTYING TQ AVOL
. varke, Heat and flames,

Staawe

-— e m—

INCOMPATADILITY (Motoeeig 1o sv0er}
Ncne

HAZAAGIOUS SRCOUMOSIHION FANNMLICTS
X Qﬂri.t. on_may produce carbon dioxide and/or carbon monoxide.

HAZARDOUS MAY OCCUN CONDITION 1O AYCIO
’CLY‘:’G”!U"ON

viLL NOT OCCLa X

- []

' SECTION VII SPILL OR LEAK PROCEDURES

37enqg 10 B€ [4 ASE, € < ’
Isla.oo z“aii'x{é’ o‘gr;’c'.‘; new inowell Ventllated areas; eliminate ignition sources.

Avald.yun-off into storm sewers and ditches which lead to natural waterways

i WASTE DISPOSAL WETHOD

Inceneratlon, -blologlcal treaimant of dilute solutlon. .

SECTION Vil SPECIAL PROTECTION INFORMATION
I .

RESPINATONY PROTECTION [Rpeciy Boe)

VEHRTILATION ' QOCAL RXIALIST ANEGIAL
. When mppropristo to conirol employee expgaure.
UECHAIICAL {Ganarnt) . onur ¢

FAQTECIIVR QLOVES rADIFCTION

|_Negprane or wubher gloves Eﬁbmm.__g_&t_eiz__gge.slu

CIHEN FROIECTIVE {SUIPUENT

P

SECTION IX SPECIAL PRECAUTIONS: 1=~ -~

PRECAUTIONS TO BE TAKEN IN HAMOLING AND 8TQRING

Cannot be made non-polimonous,

OTven PALCAUTIONS

s

PAGE (2) . Revised 1-9-90

c— -



seisPRIME/E"

—muision S2i

e :)(D*‘i@
EXCELLENT FOR "MINI-HOLES"
AND VERTICAL STACKING

These non-nitroglycerin emuision products are packaged in convenier.
one-pound. one-half, one-third. and one-quarer pound cartridges ane
formulated to provide & seismic pulse equa’ 1o cynamiz for ciear, snais
seismic recorcs.

Alihough classilied as high explosive, seisPRIME/E emulsions are nan
headache and nave excellsnt resisiance to accndnnzal detonation by fricticn o
impact. :

Spiralewcund 1/4 to 1/2-pound paper cartricges
waxed {o sieep well.

are.egasily capped anc

PROPERTIES ANC SPECIFICATIONS

PRODUCT - OE-1 E-1/2 E-13 E-1/4

weighi One Pound 172 Pound 1/3 Pound 1/4 Pound PACKAGING

Size 21/4x81/2 1172x8 11/8x8 1x8 ) _ _ _ )

Style 49 SW SW SW i _Ayaxlabje in jour. sizes 10 meet ve_l:x{cal stacking anc
Density (gm/ce; 118 1.15 195 135 inihole” appicaons, SeisPRIMEE In the one-poun:
Velogity lfos) {umconfined) 16500 16,000 15000 14,500 ° > pagkag ; 838y coup It

Deisnation o sssue 100

Ansgizis Bylx Sirengih 823

canridges for vertica! stacking or larger downhols
100 100 100 cnore T -

In the 1/2 to 1/4-pound sizes, seisPRIMEE ic

PROPERTIES AND SPECIFICATIONS

® Deionator sitength - #8

e Funciicning time scafter - Less than 0.001 sacond; even

lower az finng currant is increasad

® Recommands=c fring current -3 10 10 amps DC, 41 10

775 T75 775 packaged in spiral-wound paper cartridges.
All sizes have excsllent weier resisiance ang ¢an bes
165 %05 105 initiziad with a #8 sirength STATICIMASTE ‘~'-> oElale-Held

=izciric Datonators jor Saismic xploration

DESIGNED FOR SEZISMIC WORK - Exclusive Allas efectric match provides relizbl
dstonation with minimum lag tims and Matre. Full #8 swrengin axplesive ouput ic ney
insure iniuation of the seismic charge, even under severs congdiiions.

UNEXCELLED PERFORMANCE - Rigid statistical quzlity conirol tests ars pericrme:
on all components and on the compisted detonator o assure rsiiable and consistar
performance. A tough, hard enamel csating under the plasiic outer jnsulation provide.
additionai protection against shorting of legwires under extreme conditions.

WATER AND WEATHER-PROOF - Legwire insulation is dgsigned to withstan:
extremes of neat and cold and the ssvere conditions encountered in deep-hole loading
All detonators contain a double-crimped rubber plug 10 provide a water-tight ssa:
Excellent firing characteristics permit usa in single-hole or mulipie-nole pattern shosting

OPERATING AIDS

With recommended firing currents, STATICMASTER electri
detonators me=t all requirements for series firing.
WARNING - Do not use STATICMASTER elsctric detonators i
the same circuit with other types or brands of electric detonators.

e \Wzizs immersion depth (miax. tested) - 509 feet P ACK AGING

® Sricgewire resisiance - 0.8 Ohms

e Detonaisr snell - Gilding metal STATICMASTER electric detonators come with spoolej
duplex copper isad wires (yellow color) in lengths of 40°. 60", &C
100%. 120, 150, 160", 200", 250", 300", ang 403", and in shone

REDUCED SENSITIVITY legwire lengihs (jolded duplex wires, yellow) measuring 12/, 20

TO EXTRANEOUS ELECTRICITY

and 24",

A soecia. onogewire and the SF featurs in the elsctric match

DIOVISE reSLCxC Semmiinaly 10 stalie electricity.



- HAZARDOUS CEEMICAL MATERIAL SAFETY DATA SHEET
Requirements of 29 CFR 1910.1200)

EMULSIONS AND EMULSIONN/ ANFO BLEXDS -~ BLASTING AGENTS, ALL GRADE-®
T ‘——'/
1. NAME AND ADDRES R:

(Conforms

PRODUCT CATEGORY:

ATLAS POWDER COMPANY

15301 DALLAS PARKWAY

SULTE 1200

DALLAS, TEXAS 75248

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

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

4, THE MATERTALS DESCRIBED IN THIS DATA SHEET ARE:
EAZARDQUS CEEMICAL INGREDIENTS

5. CEIMICAL AND COMMON NAME(S) OF HAZARDOUS CHEMICAL MIXTURE/INGREDIENTS:
Apex-All Grades, RXL 614, RXL 615, PowerAN-All Grades, Bulk Ezulsions-All Grades

T8CA CAS : RTZCS
Major Eazardous Ingredients Include: LISTED NO., NO.
Amponium Nitrate Y 6484-52-2 BR2050000
Diesel 041 (In Some Formulas) Y 68334~30-5 No Listing

Note: See MSDS for Ammonium Nitrate Plus Fuel Cil

6. DPHYSICAL AND CIEMICAL CEARACTERISTICS:
Vapor Flash Melting Boiling Specific Mol.

Pressure Pein: Point’C Point®’C Graview ve. Oder Apsearaace
Ammonium Nitrate 0 d 155 190 1.725 83 None White Soli:
Diesel 011 nd nd nd 147,371 0.87 nd Pungent 2rown Ligqu:
Mixtuzre Neg, nd nd 125 1.1 to 1.3 KN4 None Whize Grea:
nd = No Data d = Dissociates mna = Not Applicable
7. PHYSICAL HAZARDS:
Ammonium Nitrate — DOT: Oxidizex Diesel 0il: Flammable

Mixcure DOT Explosive, Blasting Agent

8. HEALTH HAZARDS:

= A.N, D.O. oo - mo————
Carcinogen N N Ref: Registry of Toxlc Effects
Corrosive N N 0f Chemical Substances (RTECS)
Highly Toxic N N N = No Criteria Match
Irritant b N Y = Positive Criteria Match
Sensitizer N N per RTEZCS
Toxie N N nd = No Data
Target Organ Effects N N

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

10. PERMISSIBLE EXPOSURE LIMITS: No Data
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11. LISTINGS:
MATERIAL NTP ANNUAL REPORT TARC OSHA
ON CARCINOGENS MONOGRAPHS CARCINOGEN
AN No No No
SN No No No
S? No No No
EDDN ' No No No
DO No No No

12, GENERALLY APPLICABLE PRECAUTIONS FOR SAFE HANDLING AND USE:
HEYGIENIC PRACTICES:

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

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

PROCEDURES FOR CLEANUP OF SPILLS AND LEAKS:

Bulk Product: Isolate and contain spilled material. Contact Distributor
or Atlas Powéer for Spill Response Assistance.
The disposal of damaged or deteriorated explosives must be
carried out in accordance with 211 Federal and State Regulations.
In the event of a major spiil, centact the National Respcnse
Center (800-424-8802) and the local Police,

13. CONTROL MEASURES:

ENGINEERING: Follow BATF standards for storage (27 CFR 151 Subpars 3)
Except for Bulk products, ses "Do's and Den'ts - Instructions and
Warnings" - found in every shipping case.
See Iastitute of Makers of Explosives Publicaczions.

WORK PRACTICES: TFollow OSEA Standards for Storage and Use (29 CFR 1510.109)
Except for Bulk products, see "Do's and Don'ts - Instructions and
Warnings" - found in every shipping case,
See Institute of Makers of Explosives Publications.

PERSONAL PROTECTIVE EQUIPMENT:

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

14, EMERGENCY AND FIRST AID PROCEDURES:

Do not attempt to fight fires involving explosives.
Immediately evacuate the area. Avoid toxic fumes from fires.
In case of skin contact, wash affected area with water. Eye contact -
flush eyes for at least !5 minutes and comsult a Physician.

15. DISCLAIMER: The above information taken from variocus published and unpublished
sources 1is believed to be accurate and represents the best
inforzmation currently avzilable to us. However, we make no warranty
of the accuracy of such information, express or implied, and assume
no liability resulting from its use., Users should make their own

investizations to determine the suitability of the informzcion for
their parcticular purposes.
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; _ MISC. CHARGES .00
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