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KANSAS GEOLOGICAL SURVEY EXPLORATION SERVICES 
ACCIDENT PREVENTION PLAN 

 
 
I. PROJECT DESCRIPTION 
 
 Project Name: Shallow Seismic to Characterize Extreme Weathered Layer 

Variability 
 
 Location: Mine Sites on Carlin Trend and Twin Creeks in Nevada 
 
 Site Safety Officer: Richard D. Miller 
 
 Plan Prepared by: Richard D. Miller 
 
 Estimated Duration of Field Work: 14 days 
 
 
II. STATEMENT OF WORK 
 Problems optimizing seismic reflection surveys (2-D and 3-D) for targets at minable 
depths or significant to mining operations have constrained its application and dramatically 
affects the economics of its use.  Seismic imaging has shown great utility as a front line tool in 
exploration for and development of petroleum reserves.  Targets in the upper 1,500 ft challenge 
many seismic acquisition and processing techniques developed for petroleum exploration.  
Assumptions viable for deeper segments of the time series with minimal source noise and data 
that include a high percentage of reflected body waves, are sometimes violated within the short 
travel time windows and near-offsets optimum for shallower objectives.  These shallower depths 
require the bounty of acquisition and processing approaches developed for deeper petroleum 
applications be merged with more conservative and noise conscience processing philosophies 
practiced on near-surface data.  Recording and processing data within the noise rich near-offset 
and shallow time portion of the seismic record are a necessity for imaging success in the upper 
thousand feet. 
 Seismic has been used sparingly over the last three decades for near-surface targets, 
especially in mineral exploration, in large part due to varying degrees of success delineating 
structural features amenable to mineralization.  Clearly the most substantial obstacles to greater 
use lie within the “near-surface” where the unconsolidated portion of the section with its highly 
variable base (bedrock surface) represents challenges to reflection fidelity and coherency.  For 
most conventional applications this troublesome section of the earth is considered above the 
datum and within the weathered layer where it must be compensated for, but not imaged.  
Therefore, a variety of techniques have been developed for application during the processing of 
conventional data that are based on trace-to-trace coherency to establish corrections to mitigate 
lateral inconsistencies. 
 Improvements in seismic data quality and associated value to near-surface applications in 
places with a highly variable “weathered layer” will invariably come from more efficient and 
accurate corrections for static irregularities.  Attempts to solve statics problems through static 
time shifts on conventional data have resulted in the development of dozens of approaches and 
methodologies involving the correlation of first arrivals or reflection wavelets within the target 
time window (Cox, 1999).  Critical to time adjustments based on the correlation of individual or 
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groups of trace is the insurance that 
automatic or semi-automatic 
processing routines do not miss 
interpreted real structures as 
uncompensated near-surface static.  
First order corrections to data for 
static irregularities associated with 
the near surface are generally based 
on surface elevation and velocity.  
Surface elevations can be rapidly 
and inexpensively measured non-
invasively through direct occupa-
tion.  Near-surface velocity on the 
other hand must be estimated using 
approaches that require assumptions 
without direct contact with the 
measurement point, or are invasive 
and measure velocity directly but 
unfortunately lack the spatial 
sampling necessary for many 
settings. 
 A less frequently assaulted 
static problem that has the potential 
to be a significant hindrance to fully 
exercising the potential of seismic 
for near-surface applications is 
incised valleys masked by an 
abundance of alluvial, colluvial, and 
fluvial sedimentation.  Seismic 
velocity changes as great as ten fold 
can be expected across the bedrock 
contact, equating to time corrections 
that could reach several orders of 
magnitude greater than expected 
from the very structures that are 
being sought (Figure 1).  The impact 
a highly irregular bedrock surface 
will have on stacked sections can be 
pronounced, rending the data use-
less.  Success using conventional 
data sets targeting reflectors of 
economic interest at depth, to also 
image the bedrock surface with 
enough resolution to allow sub-
spread mapping of the weathered 
layer geometry sufficiently has not 
been common. 
 Solutions to static problems 

 
 
Figure 1. Nominal 12-fold CDP stacked seismic reflection 
section with derived velocity and geologic and static informa-
tion as well as an approximate statics-correction diagram for 
conventional datum statics. (a) Seismic reflection section.  
(b) NMO velocity function. (c) Interpreted geologic cross-
section. (d) Datum statics derived from shallow-reflection 
data. (e) Approximate datum correction using estimated 
information available from a conventional data set only. 
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encountered during seismic exploration of the upper thousand feet will come with improved 
replacement velocity functions at high spatial sampling intervals and from laterally continuous 
estimations of depth to bedrock beneath seismic surveyed areas.  As previously indicated a 
variety of approaches have been developed and implemented to address these problems, some 
direct and other indirect or second order.  Use of shallow reflections and compartmentalization 
of analysis will be a primary focus of work to develop an improved approach to estimating near-
surface velocity based on reflections within the classically defined weathered and sub-weathered 
layers.  Sub-wavelength variability of the bedrock and surface topography both vertically and 
horizontally dramatically decrease the coherency and potential resolving power of the method for 
reflectors at depth. 
 Research into development and 
application of methods to improve correc-
tions for static irregularities will focus on 
both youthful and mature static environ-
ments.  Youthful static settings will be 
consistent with the more mountainous 
terrains (Figure 2).  Mature settings are 
envisioned to more closely resemble valley 
settings (Figure 3).  Both areas represent 
challenges of a different kind, but equally as 
important to improved seismic reflection 
imaging.  Investigations will focus on sub-
spread static problems since they are poten-
tially addressable with shallow seismic 
techniques.  Short wavelength statics will be 
the focus of this research activity with stack 
coherency and data quality being the 
primary data attributes this research effort 
would address. 
 This work will look to enhance and 
better utilize first arrivals and reflections 
that have stayed within the upper couple 
hundred feet of the ground surface.  Ques-
tions as to how conventional seismic 
imaging strategies could be minimally 
altered to allow critical information about 
the near surface to be extracted and then 
used on that very same data to enhance 
reflections from the target depth range.  
Issues of asymmetry and offset will 
undoubtedly be investigated.  As well the potential for source point specific sub-spread arrays to 
be used that are optimized for the area and minimally impact the overall program cost or design.  
A series of tests incorporating both walkaway type analyses with uphole/downhole information 
would provide key groundwork for improved utilization of seismic imaging. 
 

 
 
Figure 2. Generalized cross-section illustrating 
youthful topography, containing a weathered layer 
and five sub-weathered layers; vertical exaggeration is 
75x (Thralls and Mossman, 1952). 
 
 

 
 
Figure 3. Generalized cross-section illustrating mature 
topography, containing a weathered layer and four 
sub-weathered layers; vertical exaggeration is 50x 
(after Thralls and Mossman, 1952). 
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A potential series of test would include: 
 
1) Careful re-evaluation of 1996 vibroseis data acquired near Deep Post mine, 
 
2) Study on the trend (Leeville site).  Two sites will be studied with results pertinent to any 

future 2-D or 3-D surveys designed to enhance and extend the borehole-defined structures of 
interest analyzed and discussed. 
a) Measure velocity in two boreholes of opportunity 

i) Look at open holes or holes recently completed to install a disposal receiver array 
above and immediately below the base of the unconsolidated material (Figure 4) 
(1) Using array in borehole look at velocity and source signature and key attributes 

from several medium non-explosive energy sources (high-resolution vibrator, air 
gun, weight drop, etc.). 

(2) Correlate borehole information with surface spread deployed to optimize energy 
returning from near-surface, spread will consist of 2 ft receiver spacing and 
sources deployed within the spread and off both end consistent with locations on 
the ground surface where access is possible. 

(3) Evaluate wavetrain characteristics with different sources along expanded 
walkaway spread (Figure 5). 

 
Figure 4.  
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(4) Deploy spread to evaluate contribution of noise mine noise to data characteristics 
relative to data recorded in borehole. 

(5) Test land streamer for potential applications unique to reflection survey statics 
and compare to borehole data. 

ii) Look at possibility of setting off small charges in holes to get uphole times 
iii) If no borehole data are available, use surface spread only to evaluate as much as 

possible related to the upper 200 ft as suggested in i) 1-5. 
 
3) Study off trend (Twin Creeks site) 

a) Measure velocity in two boreholes at locations potentially significant to any future 
seismic surveying.  Ideally one hole would be along proposed 2-D evaluation survey 
planned to be approximately 2 miles long and reasonably close to previous Petty Ray, 
reprocessed seismic survey to allow comparisons. 
i) Install a disposable receiver array in two boreholes through unconsolidated and 

immediately beneath the bedrock surface (assuming depth of unconsolidated 
materials do not exceed 200 ft in thickness), one borehole would ideally be along one 
of the production profiles planned to evaluate imaging potential at this site 
(1) Correlate borehole data and reflection data acquired along walkaway spread and 

expanded spread 
(2) Evaluate seismic wavelet attributes and associated relationship to resolution and 

penetration depths for the various small footprint sources 
(3) Investigate possible relationships between offset and reflection characteristics, in 

particular identify the optimum offset window 
(4) Compare CMP and walkaway data from two site to estimate site variability with 

respect to key imaging characteristics 
(5) Test land streamer along profile to evaluate variability of coupling 

ii) Look at possibility of placing small charges in borehole to study uphole seismic 
energy propagation 

iii) If no borehole is accessible, deploy same test spreads and evaluate sources and collect 
CMP data to compare with legacy data, but without borehole ground truth data 
available to establish accuracy. 

 
 
Figure 5.  
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b) Acquire up to 2-2 mile CMP profiles a segment of the valley that can be correlated to 
drill data or reprocessed Petty Ray CMP section 

c) Acquire walkway test across top of dump to evaluate data characteristics and potential to 
extend structures interpreted near the dump, beneath the dump. 
i) Compare land streamer to fixed spread 
ii) Compare and contrast data over the dump from that in close proximity 
iii) Evaluate potential for acquiring useful  

 
 
III. RESPONSIBILITIES 
 
The responsibility for providing each employee a safe working environment 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 Newmont as well as those included in this 
document. 
 
In addition to the safety procedures indicated herein, we will adhere to the following: 
 
1. In the event of electrical storms in the vicinity, all surface operations will cease if lightning 
strikes are closer than three miles (determined by 15 second count between lightning and thunder 
and/or by lightning detector). 
 
2. If conditions become excessive (i.e., temperature > 100° < 30° F), continuous day 
operations may be modified to minimize chances for heat- or cold-related medical problems.  
Breaks of up to one hour after every hour of work might be necessary in extreme situations (i.e., 
temperature > 110° < 0° F).  Maximum hydration of staff will be strived for at all times. 
 
3. Appropriate field boots will be worn and due caution will be exercised with respect to 
snakes, ditches, swampy areas, and ground debris.  Steel toes will be worn by all field crew 
members. 
 
4. Safety glasses will be worn by crew members when operating open-air vehicles or sources.  
Safety glasses are recommended when planting geophones. 
 
5. At least one gallon of fresh water will be on hand at the beginning of each day for each crew 
member.  An ice chest for keeping foodstuff cold and an ice chest for medical use in case of 
injury or overheating will be available on-site. 
 
6. In the case of excessive cold weather, a sheltered area will be available with inside tempera-
tures above 32° F. 
 
7. The seismic crew will operate with an established protocol for initiating seismic sources.  
The safety plan will be approved by the Newmont Representative prior to initiation of field 
operations. 
 
8. Appropriate drivers licenses will be held by operators of vehicles at all times (KDOT regu-
lations). 
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9. All explosive or flammable materials will be properly stored and labeled in accordance with 
KDOT regulations during transport. 
 
10. High pressure systems will be identified and will be maintained to meet or exceed manufac-
turer’s specifications. 
 
11. Work along roads will comply with regulations as established by KDOT (in Kansas) or local 
department of transportation (for out-of-state). 
 
11. All ammo will be cataloged and provided to Newmont staff when initial site check-in 
occurs.  Newmont staff will be responsible for transport, storage, and issue of ammo once on-site 
and work has begun. 
 
 
IV. FIRE PREVENTION AND PROTECTION PROGRAM 
 
The overall objective of the KGS field fire prevention and protection program is to maintain a 
consistent awareness of fire potential in our various areas of responsibility.  It is imperative to be 
ever vigilant in identifying ignition sources and potential spark-advancing fuels.  These concerns 
span not only flammable materials brought on-site by the KGS, but also any combustible or 
explosive materials already on the site or naturally present within the study area. 
 
Seismic operations involve the controlled release of large quantities of energy.  Some sources of 
that energy require explosions that are an ignition source, while others generate sufficient heat in 
the presence of flammable liquids to potentially exceed the ignition point of many combustible 
materials.  Therefore, when site conditions are conducive to sustaining combustion, extreme 
caution is required when operating seismic sources. 
 
All gasoline engines have spark arrest exhausts to reduce the threat of igniting any combustible 
or flammable materials. 
 
Smoking is only allowed in designated areas and all cigarette butts and ashes are disposed of in 
sand-filled cans provided in smoking areas.  Under no circumstances are lit cigarettes discarded 
on the ground in work areas. 
 
Several areas of specific concern and operational awareness are: 

a) handling and storage of flammable materials 
No flammable solids will be transported or used during normal seismic surveying.  
Flammable liquids will be limited to petroleum products such as diesel, gasoline, 
lubricating oils, etc.  

b) containment of flammable liquids 
Flammable liquids will be transported to the site in steel, U.S. Government approved 
nurse tanks, mounted in the bed of a truck, and labeled appropriately.  These 
flammable liquids include diesel and gasoline used for fuel in the seismic vibrator and 
support ATVs.  Quantities transported in nurse tanks will not exceed 50 gallons of 
either type.  Petroleum operated engines will have fuel supplied via manufacture 
provided and certified fuel tanks. 
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c) fire protection at storage locations 
The nature of seismic work prohibits effective use of fixed storage locations.  All 
mobile facilities (trailers) will have fire extinguishers at or near doors.  Vehicles will 
have fire extinguishers located in accord with KDOT regulations. 

d) how fires shall be handled on project 
All personnel will be educated on the fire triangle and matching extinguisher types 
with fires.  All on-site KGS staff will have been instructed, prior to arrival on site, to 
the appropriate procedures for fire containment and extinguishing, making the 
removal of any one side of the fire triangle the principal objective.  

e) fire watch or hot work permits 
No hot work will be undertaken on-site.  Fire watch will be a supplemental task of 
every member of the seismic crew. 

 
 
V. SAFETY PERSONNEL 
 
Safety Personnel and Emergency Contacts 
 
1. Rick Miller (KGS)—Site Safety Officer 
 
2. Brett Wedel (KGS)—Operations 
 
3. Tom Weis (Newmont)—Technical Representative 
 
4. Brock Bolin (Newmont)—Site Representative 
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Safety Meeting at Survey Site Date: ______________________ 
 
  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, boots, hearing protector, safety glasses) 

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

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

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

  Gun/explosives safety (handling of ammo, use of sources, cleaning and maintenance) 
 
The following people were present today: 
 
Name (PRINT) Company Signature 

  

  

  

  

  

  

  

  

  

  

  

  

  
 
   
 Site Safety Officer 
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VI. EMERGENCY INFORMATION 
 
Nevada State Patrol  (775) 753-1111  
 
Eureka County Sheriff Department  (775) 237-5252  
 
Elko County Sheriff Department  (775) 777-7300  
 
BLM Range Fires  (775) 738-3473  
 
Carlin Fire Department, Police, Ambulance  911  or  (775) 777-7300  
 
Winnemucca Humboldt County Sheriff  911  or  (775) 623-6419  
 
Carlin Trend Mine Office    
 
Twin Creek Mine Office    
 
Emergency/Police/Ambulance:  911  
 
Lodging (nights of July 15, 16, 17, and 27)— 
Super 8 
Elko, Nevada  (775) 738-8488  
 
Lodging (July 18-26)— 
Economy Inn 
Winnemucca, Nevada  (775) 623-5281  
 
Newmont Mine Emergency Contacts 
 
Newmont General Emergency Number 
 for any location in Nevada (775) 778-2911 
 (this number works a bit like a 911 number but within the Newmont Organization). 
 
General Emergency  911 
 
KGS Emergency Contacts 
 
Safety Coordinator and Project Manager 
 Rick Miller, Kansas Geological Survey, 785-864-2091 
     Cellular (in the field):  785-766-8638 
 
KGS Safety Officer 
 Kathy Sheldon, Kansas Geological Survey 
     Office:  785-864-2109 
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General Map 
(Include road or other direction; attach map with routes highlighted.  To be filled out by Site 
Safety Officer.) 
 

 
 
 
 
 
 
 
 
 
 

 

Winnemucca 

Elko 

I-80 

While at Twin Creek, lodging 
will be at the Economy Inn in 
Winnemucca 
 
Nights of July 18-26 

While working at Leeville, 
lodging will be at Super 8 
in Elko  
 
Nights of July 15, 16, 17, 
and 28 

Carlin 

Twin Creek site 
H 

Carlin Mine / 
Leeville 

H 
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Emergency Route to Hospital in Elko, Nevada 
 
Elko Regional Hospital:  2001 Errecart Boulavard, Elko, NV  89801 is located on the Lamoille 
Highway south of town.  (775) 738-5151 
 
Driving Directions:  Drive from Shilo south on Mountain City Highway to Idaho street.  Turn 
left (east) on Idaho Street and drive through Elko on the main drag until you get to 12th street.  
Turn south on 12th street.  Go to the stop light at the intersection of South 12th Street and 
Nevada 227 (Lamoille Highway).  Turn left and go south on Lamoille Highway for 1 mile.  
Errecart Blvd is on the right and the hospital is located there. 
 

   
 
 
 
 
 
 
 
 
 
 

Elko Regional 
Hospital 

H 
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Emergency Route to Hospital in Winnemucca, Nevada 
 
Humbolt General Hospital:  118 East Haskell Street, Winnemucca, NV  89445, (775) 623-
5222. 
 
Driving Directions:  From the Gold Country Inn travel East on the main drag (3rd Street) to 
South Bridge Street.  Turn right (south) Go south over the railroad bridge to East Haskell Street.  
Turn left (East) onto East Haskell St.  Go 1 block east to the Humboldt General Hospital.  
 
 

 
 
 
 
 
 

Humbolt 
General 
Hospital 

H 
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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. 
 
Several members of the KGS crew have certification in CPR/First Aid.  This certification was 
received through participation in the “First Aid Basics” and “Adult CPR” programs presented by 
the Red Cross of Lawrence, Kansas.  These classes are approved by the U.S. Department of 
Labor, Mine Safety, and Health Administration and meet or exceed OSHA requirements.  OSHA 
certifications are provided by EPIC Training and meet or exceed 29 CFR 1910.120. 
 
The following persons are certified as indicated (strikethrough denotes no current certification): 
 
Certified in: First Aid CPR 40hr OSHA Rick Miller  
 
Certified in: First Aid CPR 40hr OSHA Joe Anderson  
 
Certified in: First Aid CPR 40hr OSHA Brett Wedel  
 
Certified in: First Aid CPR 40hr OSHA Tony Wedel  
 
Fire/Explosion:  Upon notification of a fire or accidental explosion on site, the fire department or 
appropriate first responders shall be notified and all personnel shall leave the area.  Since only 
Class “C” shotgun ammunition will be used as part of the program, local fire, police, and other 
governing authorities will not be contacted prior to the use of such devices on-site.  On-site 
Newmont demolitions personnel will manage and respond to any situation.  If Class “A” explo-
sives were used, prior consultation and contact would be made with the appropriate emergency 
response groups. 
 
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. 
 
Permits:  All necessary and appropriate permits, fees, and licenses will be obtained by Newmont, 
with copies available on-site for inspection by local authorities. 
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VII. CONTRACTUAL AGREEMENT 
 
The following items are included here as part of this safety plan. 
 

— Contract between Newmont USA Limited and the University of Kansas Center for 
Research Inc. 

 
— Newmont Mining Corporation Health and Safety Manual, Contractor Health and Safety 

Program 
 
— Newmont USA Limited, d/b/a Newmont Mining Corporation, Environmental Department 

Policies and Procedures Notebook 
 
— Email from David Dehlin to Rick Miller dated Wednesday, June 27, 2007. 
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VIII. ALCOHOL AND DRUG POLICY 
 
 The University of Kansas (of which the KGS is a part) is a drug and alcohol free work-
place with stringent controls and penalties associated with the use and distribution of controlled 
substances and alcohol in the workplace regardless of whether it is at a remote field location or 
on campus. The University of Kansas and Kansas Geological Survey consider alcohol and drug 
use (non-doctor prescribed) while “on-duty” a health and safety risk. The following section 
details the University and Survey policy as it relates to drug and alcohol abuse and misuse, 
enforcement of policies, and penalties for violating those policies. 
 
Policy on Prevention of Illegal Drug and Alcohol Use on Campus and in the Workplace 
 The University of Kansas prohibits the unlawful possession, use, manufacture, or distri-
bution of alcohol or drugs by students and employees on its property or as part of its activities. 
The University is committed to a program to prevent the illegal use of drugs and alcohol by 
students and employees. Any student or employee found to be using, possessing, manufacturing, 
or distributing controlled substances or alcohol in violation of the law on University property or 
at University events shall be subject to disciplinary action in accordance with applicable policies 
of the State of Kansas, the Board of Regents, and the University of Kansas. For employees, the 
University will take appropriate personnel action for such infractions, up to and including termi-
nation. Students who violate this policy will be subject to sanctions, which include suspension 
and expulsion from the University. 
 As a condition of employment, all employees of the University of Kansas shall abide by 
the terms of this policy statement and will notify the University of any criminal drug statute 
conviction for a violation occurring in the workplace no later than five days after such convic-
tion. The University will, in turn, notify as appropriate, the applicable federal agency of the 
conviction within ten days of receipt of notification of the conviction. The University will initiate 
personnel action, up to and including termination, within thirty days of receiving notice of such 
conviction. Employees may also be required to satisfactorily participate, at their own expense, in 
a drug abuse assistance or rehabilitation program before being allowed to return to work. For 
purposes of this policy, “conviction” means a finding of guilt (including a plea of nolo 
contendere) or imposition of sentence, or both, by any judicial body charged with the 
responsibility to determine violations of the federal or state criminal drug statutes. 
 
Kansas Law 
 Students and employees are reminded that illegal possession or use of drugs or alcohol 
may also subject individuals to criminal prosecution. The University will refer violations or pro-
scribed conduct to appropriate authorities for prosecution. Kansas law provides that any person 
who violates the criminal statutes on controlled substances by possessing, offering for sale, 
distributing, or manufacturing opiates and narcotics, such as cocaine and heroin, shall be guilty 
of a drug severity Level 3 felony. For a conviction of such a felony, the court may sentence a 
person to a term of imprisonment in accordance with the Kansas Sentencing Guidelines Act and 
a fine of up to $300,000. Unlawful possession of a depressant, stimulant or hallucinogenic drug 
is punishable as a Class A nonperson misdemeanor, with a penalty of imprisonment and a fine of 
$2,500. Depressants include barbiturates, Valium, and barbital. Hallucinogens include LSD, 
marijuana, and psilocybin. State law classifies amphetamines and methamphetamines as stimu-
lants. Kansas statutes also provide for criminal penalties for conviction of certain alcohol-related 
offenses. These penalties include imprisonment of up to six months and fines of up to $1,000. 
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Federal Law 
 The Federal Controlled Substances Act provides penalties of up to life imprisonment and 
fines up to $4,000 for intentional unlawful distribution or possession with intent to distribute 
controlled substances. For unlawful possession of a controlled substance, a person is subject to 
up to twenty years of imprisonment and fines up to $5,000. Any person who unlawfully distrib-
utes a controlled substance to a person under twenty-one years of age or who distributes a con-
trolled substance on or within 1,000 feet of the University may be punished by up to twice the 
term of imprisonment and fine otherwise authorized by law. 
 
Health Risks 
 Accidents and injuries are more likely to occur if alcohol and drugs are used on Univer-
sity property or as part of University activities. Every year in the United States, over 200,000 
people are treated in hospitals for drug-related accidents and mental and physical illness; another 
25,000 die every year from drug-related accidents or health problems. Drug users can lose 
resistance to disease and destroy their health. Drug tolerance and psychological dependence can 
develop after sustained use of drugs. More specifically, physical dependency, heart problems, 
infections, malnutrition, and death may result from continued high doses of amphetamines. 
Chronic use of narcotics can cause lung damage, convulsions, respiratory paralysis and death. 
Depressants such as tranquilizers and alcohol can produce slowed reactions, a slowed heart rate, 
damage to liver and heart, respiratory arrest, convulsions, and accidental overdoses, because the 
abuser is unaware of how much the drug or alcohol has been taken. Use of hallucinogens may 
cause psychosis, convulsions, coma, and psychological dependency. 
 Alcoholism is the number one drug problem in the United States. Alcoholism takes a toll 
on personal lives by affecting finances, health, social relationships, and families. It can have 
significant legal consequences. Abuse of alcohol or use of drugs may cause an individual driving 
a motor vehicle to injure others and may subject the abuser to criminal prosecution. Drunk 
drivers are responsible for more than half of all traffic fatalities. 
 
Counseling & Treatment Resources 
 At the University of Kansas, alcohol and drug counseling and treatment are available to 
students at the University Counseling and Psychological Services, Watkins Health Center, and 
the Psychological Clinic. The Student Assistance Center and the University Information Center 
are excellent sources for information about University and community resources for counseling 
and treatment. The Health Education Department of Watkins Health Center can provide further 
information about health problems and treatment related to alcohol and drug problems. 
 University employees may contact the Counseling and Psychological Services and the 
Psychological Clinic for counseling and treatment. Faculty and staff members may also contact 
the State LIFEline, a 24-hour toll-free assistance line (1-800-284-7575) for a referral. If referred 
through the LIFEline program, the first counseling session is paid by the State. Please refer to 
page 63 for additional resources. 
 
Definitions 
 The term “controlled substance” as used in this policy means those substances included 
in Schedules I through V as defined by Section 812 of Title 21 of the United States Code and as 
further defined by the Code of Federal Regulations, 21 C.F.R. 1300.11 through 1300.15. The 
term does not include the use of a controlled substance pursuant to a valid prescription or other 
uses authorized by law. 
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 The term “alcohol” as used in this policy means any product of distillation or a fermented 
liquid which is intended for human consumption and which is more than 3.2% alcohol by weight 
as defined in Chapter 41 of the Kansas statutes. 
 
Policy on Substance Abuse 
 The University recognizes that problems related to the abuse of substances such as 
alcohol and drugs may be resolved through cooperation between the employer and the affected 
employee. The policy set forth here for handling substance-abuse problems is intended to 
enhance cooperation and to protect both the individual and the University. 
 The University has a right to expect that employees will perform their jobs appropriately 
and to insist that job-performance standards be met. The University may properly intervene only 
when impairment affects job performance. 

• These problems are defined as those in which an employee’s use of alcohol or drugs has 
become part of a pattern of deteriorating job performance. 

• This policy does not supersede any regulations or standard administrative practices 
applicable to job performance requirements. 

• It is the employee’s right and responsibility to seek professional assistance for a 
substance-abuse problem. 

• All employees, especially department chairpersons and supervisors, should work to 
engender an enlightened attitude toward and a realistic recognition of the nature of 
substance abuse and to encourage employees to take advantage of available treatments 
whenever needed. 

• Responsibility for implementing this policy rests with all department chairpersons and 
supervisory personnel. Procedures must be followed to assure that no employee with a 
substance-abuse problem will have his or her job security or promotional opportunities 
jeopardized by a request for diagnosis and treatment. 

• A chairperson or supervisor may wish to consult with a professional in the treatment of 
substance-abuse WITHOUT IDENTIFYING THE CONCERNED EMPLOYEE before 
attempting intervention with the employee. 

• Before attempting intervention, a supervisor of classified staff should discuss with his or 
her own supervisor and the Department of Human Resources the rules and requirements 
protecting the rights of the person believed to be suffering from alcoholism or drug 
abuse. 

• Departmental chairpersons and supervisors should not attempt diagnosis. When an 
employee’s job performance is deteriorating and there is reason to suspect that the source 
may be the use of alcohol or drugs, the chairperson or supervisor will meet informally 
with the employee, make an appropriate referral to a professional agency and encourage 
him or her to seek help for the problem. At this meeting, a date will be set by which 
improvement in job performance will be assessed. 

• The employee is responsible for complying with the referral for diagnosis and for 
cooperating in any prescribed treatment. He or she should be assured that the referral 
agency will treat all discussions with strict confidentiality. (Most agencies will, with the 
consent of their client, report to a supervisor that the client has followed up on a referral.) 

• Between the time of the meeting and the date set for assessing improvement in job 
performance, the chairperson or supervisor will continue to monitor the performance but 
will in all other respects leave the initiative for further discussions to the employee. 
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• If, by the date set at the first meeting, the employee’s job performance has improved to an 
acceptable level, no further official action is required. 

• The University expects that employees with a possible problem of substance abuse, even 
in its early stages, will be encouraged to seek diagnosis and treatment. The employee 
should be assured that seeking help will not interfere with job status, promotional 
opportunities or other privileges. 

• If the job performance remains below accepted standards and the employee has refused to 
accept diagnosis and treatment, or has failed to respond to treatment, the chairperson or 
supervisor should suggest that he or she use one of the options available to any employee 
with an illness that interferes with job performance: 
a. Being placed on sick leave. This option is for those with accrued leave. It would 

allow the employee to enter an inpatient treatment center and adopt a treatment 
program. Under this option, a written plan should be developed between the staff 
member and the University and properly executed by the chairperson or supervisor in 
consultation with Human Resources. The plan will spell out specifically the terms of 
the employee’s return to his or her duties at the end of treatment (e.g., how the 
University is to be informed of the progress made in treatment and the 
appropriateness of a return to duty and how job performance is to be assessed).  

b. Being granted a leave of absence without pay for up to twelve months. This option is 
for classified employees, upon approval of the Department of Human Resources. 

c. Taking early retirement. This option is for those otherwise eligible. It is, of course, a 
drastic solution for both the individual and the University.  

d. Resigning. If a classified employee can make no progress, recommendations to 
demote or dismiss are to be submitted to the Department of Human Resources for 
review and action. 

 
 Information revealed by the employee while receiving professional services will remain 
confidential and separate from University employee records. All record-keeping and access 
procedures will meet the federal regulations governing the confidentiality of patient records and 
the state law protecting treatment records. 
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IX. TASK SPECIFIC HAZARDS 
 
 The purpose of the geophysical investigation is to acquire seismic data that can be used to 
extract key physical properties of the near surface. 
 
Downhole Auger Gun 
 One of the geophysical tests proposed to be employed requires the use of an auger gun 
(shotgun type device) to introduce energy into the ground (Healey et al., 1991).  This device 
consists of a small skid-steer loader with an attached auger/screw.  The operation consists of 
(1) screwing the hollow stem auger approximately 3 ft into the ground, (2) retrieving the center 
bit, (3) loading the shell in the firing tube and lowering the tube until it latches in place, (4) firing 
the gun by impacting the top of the firing tube with a small hammer, and (5) unscrewing the 
auger from the ground.  The auger gun uses a blank 8-gauge or 12-gauge shotgun shells fired 
below the ground surface in a downward direction.  The device is built to minimize any danger 
to persons handling and moving the device, as well as avoid leaving any residual materials in the 
ground.  The shotgun shells will be secured in a specially designed steel, lockable, explosives 
box attached to a vehicle at all times.  The operation/safety rules and regulations for the auger 
gun are presented as an appendix to this plan. 
 
30.06 Downhole Projectile Source 
 Experiments will be carried out with a downhole projectile source.  This source is a 
specially modified 30.06 rifle designed to be loaded and fired while secured to the ground in a 
downward direction.  The firing tube is lowered about one foot into a 1” hole.  A standard 30.06 
rifle shell is loaded in the above-ground breech and then detonated so that air coupled wave 
(blast), gas, projectile, and shrapnel are contained within the 1” hole.  The procedure calls for 
1) drilling a 1” x 1’ hole, 2) placing the firing tube in the hole (covering the end of the tube with 
a finger cot), 3) loading a 30.06 round into the above-ground breech, 4) locking the bolt in place, 
5) assuming the firing position, 6) detonation, and 7) removal from the hole.  The device has 
successfully and safely fired over 30,000 rounds since 1985.  All rounds are stored in a secure 
steel box. 
 
Sledgehammer 
 The sledgehammer is a well understood and available source of acoustic energy.  The 
sledgehammer will be used with a hard-wire time break and will be operated by physically 
capable KGS staff members.  An area twice the length of the hammer handle will be cleared 
prior to use.  The hammer will be 1) raised above the operator’s head using a two-hand grip, 
2) accelerated with full arm extension toward the ground, 3) contact striker plate with hammer, 
and 4) lifted into split two-hand carry grip.  Activities such as changing broken handles and 
attaching new hammer switches should only be done by experienced KGS staff.  A minimum 
clear area directly in front of the operator of at least 25 ft must be maintained in case operator 
loses grip on hammer or hammer head breaks free from the handle.  Gloves, safety glasses, steel 
toed boots, and hearing protection are required for operating this source. 
 
Weight Drop 
 The accelerated weight drop is a high energy, hydraulically operated source.  All moving 
parts are shielded and designed to minimize risk of injury to operator and bystanders.  By its very 
nature the weight drop represents a hearing danger.  The source is powered by a standard 
commercial skid-steer loader.  A single operator runs the device from inside a protective cage.  
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Operation simply requires 1) the base plate to be placed on the ground and loader/weight drop 
weight applied for hold down, 2) idle at low rpm and initiate the hydraulic value (foot control in 
operator cage), 3) weight is raised against resistive force (rubberband), 4) dropped once maxi-
mum pre-set height is reached, and 5) source is hydraulically lifted and carried to next shot point 
by tracked loader.  The source is sufficiently shielded that only in a very unusual situation will 
pieces of the source come free from the source and represent a threat to safety.  By maintaining a 
minimum 30 ft for hearing safety, the danger of fragments is all but eliminated. 
 
Bolt LSS-6 Land Air Gun 
 The Bolt Land Air Gun has been in routine use in oil exploration for more than 20 years.  
The device consists of a 3-cylinder diesel engine, a four-stage air compressor, and an enclosed 
water filled chamber (housing the “gun”).  The safe operation of the gun is well documented in 
the operator’s manual.  The entire device is transported as the bed of an F-350 4-wheel drive 
truck.  The 3-cylinder diesel engine powers not only the air compressor but also a hydraulic 
system designed to raise and lower the gun chamber to the ground.  The gun chamber is hydraul-
ically lowered to the ground with the weight of the truck used to hold the device to the ground.  
The gun is electrically detonated from the cab of the truck with no moving parts exposed during 
detonation.  The engine and air compressor are enclosed in a protective shroud.  The gun gener-
ates a thump to the ground surface approximately equivalent to 1/8 of a pound of high explosive 
buried 3 to 4 ft beneath the ground surface.  
Control Measures 
1) The careful and safe operation of the standard 4 wheel drive truck is well documented in the 
owners manual. 
2) It is critical to always be aware of anyone near the device. 
3) The raising of the gun for transport and lowering of the gun just prior to detonation is done 
with only part of the gun visible to the operator.  It is critical that no one comes within 50 ft of 
the gun while in operation. 
4) Hearing protection (down 30 dB) is required by anyone within 50 ft of the truck. 
 
IVI Minivib 
 The MiniVib is a hydraulically powered vibrator designed to shake the ground in a very 
controlled fashion over about a 4 to 8 second time duration.  The device is hydraulically powered 
with no moving parts that possess an entanglement potential.  Energy is delivered to the ground 
by this device through a hydraulically powered pad approximately 3 ft in diameter mounted on 
the belly of the vehicle.  The pad is lowered from beneath the vehicle using the vehicle’s weight 
as hold-down pressure.  The pad is vibrated by a hydraulic servo delivering frequency-varying 
energy to the plate over a preset time duration.  No moving parts are exposed with the maximum 
movement of the pad relative to the vehicle less than 2 in.  
Control Measures 
1) This vehicle is center articulating and requires care when turning that no one is within 20 ft of 
the vehicle. 
2) Safe operation of the vehicle is documented in the operator’s manual provided by the 
manufacturer. 
3) Hearing protection is required within 50 ft of the vehicle. 
4) All shields are to remain in place while the vehicle is in operation 
5) Hydraulic pressures of more than 1500 psi are routine during operation.  No maintenance or 
service will take place while vehicle engine is running. 
6) Quick inspection is necessary prior to lowering the pad. 
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50-cal. Downhole 
 The downhole .50-caliber seismic source consists of a .50-cal. rifle bolted to a 0.6 cm 
thick steel plate.  The rifle itself is a standard .50-cal. breech and bolt, built by Texas Gun and 
Machine Company, attached to a standard .50-cal. machine gun barrel.  Machined grooves in the 
barrel are used in conjunction with a pressure clamp to attach the rifle to a 30 cm by 90 cm steel 
plate.  The rifle barrel is lowered into a 60 cm to 80 cm deep borehole 4 cm in diameter until the 
plate is flush with the ground surface.  This steel plate acts as a ground seal and a platform 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 sensor or closure switch to generate a time break.  Firing can be done either electrically 
by solenoid or manually by pulling the trigger.  The downhole .50-cal. weighs about 30 kg and is 
easily two-person portable.  Safety rules for the use of the .50-cal. seismic gun are presented as 
an appendix to this plan. 
 
General 
 Field operations will consist of geophysical investigations to determine the effectiveness 
of shallow seismic survey methods at this site to delineate the structures and stratigraphy.  The 
introduction of acoustic energy into the ground in a controlled fashion involves equipment or 
material with the potential to do harm if not properly handled and operated.  Good common 
sense, training, and experience are the rule for seismic field operations.  These can usually be 
easily accomplished if manufacturers’ operating and use instructions are followed. 
 
 The field investigations will involve project personnel performing geophysical surveys 
of the study area utilizing the aforementioned explosive, impacting, and vibratory seismic 
sources.  The principal hazards associated with the use of sources mentioned here consist of 
handling or moving the equipment, improper use, fragments from high velocity impacts, and 
high sound levels. 
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X. ACTIVITY HAZARD ANALYSIS 
 
A. Work Item:  Use of Class “C” Shotgun Ammunition 
 (Auger gun / Buffalo gun / 50 cal. / 30.06) 

 
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 ammunition, seismic guns, and 
associated equipment will exercise all appropriate and 
reasonable precautions to prevent or limit accidents 
arising from use of explosives.  All explosive devices 

will be Class “C,” consisting of fully containerized smokeless black powder in the form of 
shotgun ammunition.  Site work will conform with appropriate and reasonable Class “C” 
explosives handling, storage, communication, and detonation procedures.  All seismic shots will 
occur in shallow boreholes 2 to 4 feet below ground level. 
 
 Rick Miller of the Kansas Geological Survey will be responsible for the safe use of the 
shotgun ammunition to be used.  He will review the blasting communications and safety pro-
cedures 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 when KGS is managing ammo are as follows: 
 
• Storage:  All shotgun ammunition will be stored in a locked metal container.  The storage 

container will have proper DOT labels for Class “C” shotgun ammunition. 
 
• Transportation:  The ammunition vehicle will carry proper DOT labels and will be operated 

by Rick Miller, David Laflen, or Joe Anderson on or near site.  The vehicle will contain a 
fire extinguisher, First Aid kit, and will be parked far enough off any road to minimize the 
potential for a collision with other vehicles.  

 
• Handling:  Only Rick Miller or qualified alternate, KGS, will be allowed to access, handle, 

and load the shotguns.  Shotgun loading and firing will be conducted in accordance with the 
attached “Operations/Safety Rules and Regulations for the Auger Gun.” 

 
• Firing Communication:  Rick Miller, David Laflen, or Joe Anderson shall establish a series 

of warning signals to be used prior to and following each shot.  An audio signal will 
indicate the beginning of a shot (or prior site specified requirements).  He will review the 
precise warning procedures with all project participants at the initial site safety meeting, and 
will monitor compliance with these procedures. 

 
• Safe Distances:  All project personnel not authorized to handle the shotgun ammunition and 

guns must stay a distance of 10 feet away from the guns and shot locations.  Non-project 
personnel will not be allowed in the work area. 
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Blasting shall not commence if any of these protocols is not met. 
 
Ammunition safety measures on-site are the responsibility of YPG demo staff.  The previous 
protocols are KGS minimums and can serve as fall-back measures if YPG demo staff are so 
inclined. 
 
Transportation.  Transportation of the auger guns and ammunition is on a standard 2-ton flatbed 
truck and enclosed gooseneck trailer.  The ammunition is carried in .50-caliber military-style 
ammo boxes.  The ammo boxes are locked in 10-gauge steel boxes that are permanently bolted 
to the truck bed.  The ammunition is classified as “Class C Explosive” by the U.S. Department of 
Transportation.  No more than 2,500 rounds of ammunition will be transported to this project, 
packed in quantities of around 160 per container. 
 
B. Work Item:  Modified Auger Gun 

 
Specific Hazards–Detonation outside downhole 
environment and hand entanglement in moving parts. 
 
Control Measures–Safe gun practices (detailed in 
supporting documents), care and inspection of firing 
mechanism, and minimum standoff distance from 
source when under hydraulic power. 
 
 
 

C. Work Item:  Downhole 50-cal. 
 
 The downhole .50-
caliber seismic source consists 
of a .50-cal. rifle bolted to a 
0.6 cm thick steel plate.  The 
rifle itself is a standard .50-cal. 
breech and bolt, built by Texas 
Gun and Machine Company, 
attached to a standard .50-cal. 

machine gun barrel.  Machined grooves in the barrel are used in 
conjunction with a pressure clamp to attach the rifle to a 30 cm by 
90 cm steel plate.  The rifle barrel is lowered into a 60 cm to 80 cm 
deep borehole 4 cm in diameter until the plate is flush with the 
ground surface.  This steel plate acts as a ground seal and a 
platform 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 sensor or closure switch to generate a time break.  Firing 
can be done either electrically by solenoid or manually by pulling the trigger.  The downhole .50-
cal. weighs about 30 kg and is easily two-person portable.  Safety rules for the use of the .50-cal. 
seismic gun are presented as an appendix to this plan. 
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D. Work Item:  Traffic Control 
 
All regulation concerning right-of-way and traffic directions will be observed. 
 
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.  Flagmen will be 
used along roadways with limited sight areas or speed limits exceeding 45 mph.  For sites with 
traffic speeds above 45 mph and work requiring shoulder access, lane closure must be 
considered. 
 
E. Work Item:  Bolt LSS-6 Land Air Gun (not on-site) 

 
 The Bolt Land Air Gun has been in routine use in 
oil exploration for more than 20 years.  The device 
consists of a 3-cylinder diesel engine, a four-stage air 
compressor, and an enclosed water filled chamber 
(housing the “gun”).  The safe operation of the gun is 
well documented in the operator’s manual.  The entire 
device is transported as the bed of an F-350 4-wheel 
drive truck.  The 3-cylinder diesel engine powers not 
only the air compressor but also a hydraulic system 

designed to raise and lower the gun chamber to the ground.  The gun chamber is hydraulically 
lowered to the ground with the weight of the truck used to hold the device to the ground.  The 
gun is electrically detonated from the cab of the truck with no moving parts exposed during 
detonation.  The engine and air compressor are enclosed in a protective shroud.  The gun 
generates a thump to the ground surface approximately equivalent to 1/8 of a pound of high 
explosive buried 3 to 4 ft beneath the ground surface.  
 
Control Measures 
1)  The careful and safe operation of the standard 4 wheel drive truck is well documented in the 

owners manual. 
2)  It is critical to always be aware of anyone near the device. 
3)  The raising of the gun for transport and lowering of the gun just prior to detonation is done 

with only part of the gun visible to the operator.  It is critical that no one comes within 
50 ft of the gun while in operation. 

4)  Hearing protection (down 30 dB) is required by anyone within 50 ft of the truck. 
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F. Work Item:  MiniVib 
 
 The MiniVib is a hydraulically powered vibrator 
designed to shake the ground in a very controlled 
fashion over about a 4 to 8 second time duration.  The 
device is hydraulically powered with no moving parts 
that possess an entanglement potential.  Energy is 
delivered to the ground by this device through a 
hydraulically powered pad approximately 3 ft in 
diameter mounted on the belly of the vehicle.  The pad 
is lowered from beneath the vehicle using the vehicle’s 
weight as hold-down pressure.  The pad is vibrated by a 
hydraulic servo delivering frequency-varying energy to the plate over a preset time duration.  No 
moving parts are exposed with the maximum movement of the pad relative to the vehicle less 
than 2 in.  
 
Control Measures 
1)  This vehicle is center articulating and requires care when turning that no one is within 20 ft of 

the vehicle. 
2)  Safe operation of the vehicle is documented in the operator’s manual provided by the manu-

facturer. 
3)  Hearing protection is required within 50 ft of the vehicle. 
4)  All shields are to remain in place while the vehicle is in operation 
5)  Hydraulic pressures of more than 3000 psi are routine during operation.  No maintenance or 

service will take place while vehicle engine is running. 
6)  Quick inspection is necessary prior to lowering the pad. 
 
G. Work Item:  Accelerated Weight Drop 
 

 The accelerated weight drop (AWD) generates 
acoustic energy by accelerating a 50 to 100 lb weight 
through a 2 ft stroke impacting an 18 in diameter steel 
plate held to the ground surface by the weight of a skid-
steer style loader.  The weight is accelerated within an 
enclosed steel guide.  The drive mechanism consists of a 
hydraulic motor turning a set of sprockets that deliver 
power to a cycling lift arm that pulls the weight against 
the resisting force of an industrial rubber band.  Simply 
envisioned, this device is analogous to a sling-shot.  All 

moving parts are shielded, with the contact area between the weight and plate sufficiently 
enclosed to avoid and possibility of debris becoming airborne and representing a risk to the 
operator or bystanders. 
 
Control Measures 
1) The operator wears hearing protection (30 dB down) while the loader is running. 
2) No bystanders can be within 30 ft of the device while it is in operation and within 50 ft 

without hearing protection. 
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3) All shields are to remain in place while in operation.  Routine maintenance, requiring 
removing shields, can take place only when the loader engine is off. 

4) The operator can exit the vehicle only when the weight drop is in the full down position and 
solid contact is made with the ground surface. 

5) Operation of the loader will be consistent with those published in the owner manual of the 
Case 1225 UniLoader. 

 
H. Work Item:  All Terrain Vehicles (ATVs) 
 
 ATVs that could be on site include the 4x6 John 
Deere Gator and three Polaris 4x6s.  These ATVs all 
serve a very specific purpose and are critical to smooth 
and efficient operations.  The ATVs never obtain 
speeds in excess of 15 mph and therefore do not 
represent risk of injury due to excessive speeds.  The 
tip-over potential is minimized by the 6-wheel design 
of the vehicles, but tip-over potential does exist.  Care 
is always taken to properly load the vehicles and only traverse grades within the acceptable 
limits of the vehicle as defined by the manufacturer. 
 
1) The Yamaha has a specially designed cable winding device (not used for this survey).  The 
Yamaha has a Power Take-Off that is used to power a winding device mounted on the front of 
the vehicle and is used for the rolling of seismic cable.  Operation of the PTO requires the 
operator to be on the seat and traveling in the lowest speed range (this is controlled by safety 
overrides that “kill” the engine when these conditions are not met). 
 
2) The Gator is designed to carry the seismograph and 12-volt batteries.  This vehicle never 
travels more than 10 mph and spends over 99% of its time parked along the survey line. 
 
3) The Polaris is the primary work horse of the ATVs.  It transports cables and geophones in a 
3x3 steel box mounted behind the seat.  The vehicle has 6 wheels with 4 drive wheels.  The 6-
wheel design makes the vehicle very stable with a large safe payload capacity (>700 lbs).  This 
vehicle never travels more than 15 mph and is therefore at low risk of injury from excessive 
speed. 
 
Control Measures 
1) Every ATV operator shall possess a valid Kansas driver’s license and shall have completed an 

ATV training course prior to operation of the vehicle. 
2) The manufacturer’s recommended payload shall not be exceeded at any time. 
3) Gloves and an approved motorcycle helmet with full face shield or goggles shall be worn at 

all times while operating an ATV at speeds in excess of 15 mph. 
4) ATVs are to be used to haul equipment and supplies only. 
5) Only ATVs with four or more wheels are permitted to be used. 
6) All ATVs shall be equipped with a warning signal device (horn). 
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I. Work Item:  Slide Hammer and Sledgehammers 
 
Specific Hazards–Uncontrolled swing and fragmenting of hammer or plate. 
 
Control Measures–Only experienced operators, power hammer into ground at a controllable 
level, no bystanders within the distance of two hammer handle lengths side-to-side and behind 
and 25 ft in front. 
 

 
J. Work Item:  Geophones and Land Streamer 
 
 Geophones are electromechanical devices that respond 
to earth movement, producing an electric pulse representative 
of the ground motion. They are coupled to the ground with 
3-5 inch spikes.  The land streamer is a collective group of 
geophones connected by a single belt and dragged along the 
ground surface, maintaining pressure contact with the ground. 
 
Specific Hazards 
1) Geophone spikes can puncture the skin and string or 

groups of geophones can be excessively heavy and 
represent a lifting hazard. 

2) The land streamer is large, heavy, and awkward to 
handle.  Muscle strains and pulls are possible. 

 
Control Measures– 
1) Keep geophone strings away from legs while walking 

and carrying. 
2) Never carry more than one hasp of geophones per arm. 
3) Always bend knees and use proper lifting techniques when loading or unloading land 

streamer. 
4) Wear gloves and safety shoes to protect extremities from smash or crush hazards. 
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K. Work Item:  Microvibrator (not used for this survey) 
 
Specific Hazards–Electric shock. 
 
Control Measures–Operator will have an assistant responsible for moving, untangling, and 
general care of electric power cord. 
 
 
XI.  TRAINING 
 
 At least one KGS personnel working at the site in connection with the project shall have 
received hazardous waste worker training in accordance with 29 CFR 1910.120(e), be certified 
in First Aid, and CRP trained.  This includes 40-hour initial training and yearly 8-hour refresher 
training.  All KGS personnel will have appropriate experience and training with each source, 
vehicle, and method used. 
 
 
XII. PERSONAL PROTECTIVE EQUIPMENT 
 
 Personal protective equipment (PPE) protects employees from the hazards and potential 
hazards they are likely to encounter as identified during previous site characterization activities.  
PPE consists of a combination of protective clothing and respiratory protection equipment.  
Selection of PPE is based on an evaluation of the performance characteristics of the PPE relative 
to the requirements of the site and the task specific conditions and duration.  The level of protec-
tion is upgraded when site monitoring or conditions indicate that increased protection is 
necessary to reduce employee potential for exposure. 
 
 Based on the available information assessing the current condition of the sites, minimal 
skin protection is required for general access.  The prescribed working uniform for all personnel 
engaged in activities related to the project is a modified EPA level D and shall consist of: 
 
 Long-sleeved shirts and full-length pants 
 Leather steel toed safety boots 
 Hard hat* (only necessary for certain operations) 
 Eye protection 
 Hearing protection as required by OSHA for certain tasks (identified by work item) 
 Orange vests along roadways (unlikely necessary for this project) 
 
 No respiratory protection equipment is required.  At the present time based on all avail-
able information, the atmosphere contains no known hazards.  There is no expected potential for 
inhalation or contact with hazardous levels of any chemical. 
 
 Added protection from the sun and insects might be necessary.  All workers will be 
encouraged, but not required, to use sunscreen and insect repellant.  These protective chemicals 
will be available for use on-site. 
 
*When operating sledgehammer, slide hammer, 30.06 projectile, and auger gun. 
XIII. SAFETY ANALYSIS 
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The following analysis list postulates hazards, consequences of those hazards, and the means of 
prevention or mitigation of each hazard associated with this survey activity. 
 
A. Mobilization – Loading & Unloading 

Potential Hazards Recommended Safe Procedures  
Sprained back Use proper lifting technique, get help 
Backing vehicle into equipment 
or personnel 

Use spotter, back-up alarms on vehicles.  Driver to 
insure that rear-view mirrors are adjusted properly. 

  
 
B. Mobilization – Travel To / From Site 

Potential Hazards Recommended Safe Procedures  
Traffic accidents Use proper defensive driving technique. 
Livestock or other animals on 
road  

Watch sides of the road, especially at dawn & dusk; try 
to avoid larger animals. 

Equipment falling off of trucks Check load before leaving shop or overnight lodging, 
after first 25 miles, then after every 150 miles. 

Losing control or falling asleep 
at the wheel. 

Watch driving speed versus road condition and posted 
legal limits. Get good rest, use buddy system on long 
drives, pull over if necessary. 

 
C. Vibroseis Operations – See also IAGC Manual 

Potential Hazards Recommended Safe Procedures  
Vibrating over buried natural 
gas, electric, or telephone lines. 

Use utility location if needed before commencing work. 
Look for posted notices of buried utilities. 

Lightning in area.  If thunder is within 5 seconds of lightning, shut down 
operations, get into truck cab. 

Slips, trips, falls.  Clear work area of obstacles, be sure of your footing. 
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D. Working Along Highways – This section highlights some of the more common issues. It is 
not meant to be a guide to traffic control, which should be conducted only by qualified 
personnel. 
Traffic signs, cones, and flaggers should be used as appropriate when working on road shoulders. 
Signs, cones, and flaggers must be used when working in a closed traffic lane. 

Potential Hazards Recommended Safe Procedures  
Pedestrian / Automobile 
accident 

Wear hghi-visibility  vests.  Watch traffic.  Don’t 
assume traffic control will keep cars & trucks out of 
area.  Work facing traffic, not back to traffic. 
If traffic drifts into the lane you are working in, drop 
what you are doing and get away to safety. 

Slips, trips, falls.  Clear work area of obstacles, be sure of your footing. 
 
E. Laying Out and Picking Up Seismic Cables and Geophones 

Potential Hazards Recommended Safe Procedures  
Slips, trips, falls.  Clear work area of obstacles, be sure of your footing. 
Back or neck injury Get assistance with heavy cables, use proper lifting 

technique. 
Tangled cables. Use proper winding / unwinding technique, get help 

with untangling heavy cable or untangling cable where 
footing is slippery or steep. 

Lightning in area.  If thunder is within 5 seconds of lightning, get away 
from cables, shut down operations, disconnect cables 
from any recording equipment mounted in truck, get 
into truck cab. Keep an eye on the weather if thunder 
storms are forecast. 

 
F. Environmental Concerns 

Potential Hazards Recommended Safe Procedures  
Fuel & hydraulic fluid leaks.  Check equipment for leaks and repair as needed.  Use 

absorbent materials, clean up any spills. 
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XIV. ENVIRONMENTAL IMPACT ANALYSIS 
 
The environmental impact of this activity has been evaluated and determined minimal (“small 
footprint”) at more than six U.S. Government facilities (Y-12 ORNL, Oak Ridge, TN; WAG-10, 
ORNL, Oak Ridge, TN; Paducah Gaseous Diffusion Plant, Paducah, KY; Nevada Test Site, Las 
Vegas, NV; Fort Ord, CA; Berkeley Nat’l Lab, Berkeley, CA; INEL, Idaho Falls, ID) as well as 
multiple BLM and DOD sites. 
 
 
XV. HANDLING AND DISPOSAL OF UNEXPLODED ROUNDS 
 
 The handling of live ammunition will be in complete compliance with sections VIII.A 
and B and seismic gun operation procedures (both sections of this report).  In the event a round 
does not detonate using standard operating procedures, the seismic source will be left in place 
undisturbed for a minimum of 3 minutes.  After this initial 3 minutes, the shell will be extracted 
to insure minimal contact with operators.  The unexploded round will be placed in the metal 
container used for the storage of spent rounds.  If the round is an 8-gauge it will remain in the 
sleeve for a minimum of 20 minutes after placement in the metal can prior to being placed in a 
metal can and locked in the steel containers attached to the truck.  If it is a 50-cal. round it will 
remain in the can for 20 minutes before it will be removed and re-stored in a metal can in the 
metal transport boxes attached to the truck.  The unexploded rounds will then be delivered to 
Newmont demolitions staff for disposal by Newmont. 
 
 
XVI. REFERENCES 
 
Applicable portions of the following documents form the basis for this safety plan. 
 
From the United States Department of Energy: 
 DOE Order 5480.16, Firearms Safety. 
 DOE Report DOE/EV/06194-3, DOE Explosives Safety Manual. 
 ID Appendix 0550, Standard Operational Safety Requirements, Part III, Subpart I, “Explosives” 
 
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 
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TRAINING OUTLINE FOR USE OF SEISMIC GUNS
"GOOD GUN SENSE"

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

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

1.          In field:

Always point down or away from populated areas
Always aLvoid lodging foreign material in barrel
Never strain to carry, get a second person
Never assume anything

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

8.        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     SAFETT     RULES     FOR    USE     0F    THE

.50-CALIBER    SEISMIC    GUN

The   .50-Gal   selsulc   gun   is   powerful   and   must   be   securely   posiEioned  when
fired.     Danger  exists   not   only  with   the   tullet   projectile,   tnt  also  with   the
recoil   of  a   loose   gun.     Be   sure   Chat  all  m6unting   bolts   are   tight.     Never
strike   the  guri  or   bolt  with   a  metal  object.     If   the   gun   is   jamming   or   s[ick-
1ng,   clean   it   thoroughly   with  WD-40.     Wiping   down   cleaned   parts   will   help
avoid   the   cohesion  of   dirt   and   sand   to   the   parts.

Operational  Saf ety  Rules

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

2.     Arm   the   gun  ONLY   when   the   gun   is   in   po;ition   to   be   fired.

3.      ALWAYS   unlock   the   bolt   when  moving   the   gun   (disarin   it).

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

5.     ALVAYS   remove   the   bolt   completely   from   the   giin   for   transportation   and
Storage.

6.      ALWAYS   double   check   safety   procedures.

7.      Use   cotnmon   gun   sense.

Dowhole  Mode

Be   sure   all  mounting   bolts   are   tight.      Do   not   .force   ['i`e   gun   down   an
augered.hole.      Re-auger   the   1`ole,    if   necessary.      Be   sure   t'{`at   ['i`e   t)ase   place
rests   on   the   ground.      Hat-e   two   people   stand   on   the   plate   '*.hen   firing   (f lex
tr`nees    to   absorb   the   shoctc).

I.£    the   hole   has   warp.r   in   1[,    seal   the   muzzle   of    tt`e   gun   w.i.th   taite   or   a
balloon   to  keep   water   from  seeping   into   the   barrel.      Avoid   this   situ.`icion,    it-
possible.     Water   in   the   barrel   may   seriously   damage   the   gun  when   fired,
Injury   is   possible.

Surface  Hode

Be   sure   all  mounting   bolts   are   tight.     Carefully   pro[ec[   the   breech,
trigger,    and    bolt   when   moving   the   apparatus.      THF.   TRIGGER   IS   EASILY   BROKEN.
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OPEBATIONISAFEIY FIULES AND REGULATIONS
FOF3 THE

AUGEF=  GUN

The   auger  gun   is   a   multi-component   shallow   seismic   source
which  is  designed  for  safe  operation.     The  auger  gun  can  detonate  up
to   a  400   grain   black   powder   load   (approximately   equivalent  to   one-
twelfth   of   a   pound   of   high   explosive).      Improper   handling   or
operation   of  the  auger  gun   or  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    F3egulations

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

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

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

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



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

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

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

8)     The  firing   rod  should  always  be   handled  as   if  it  is   loaded.     The
firing   rod   has   an   automatic   safety   that   will   only   allow   the   firing   pin
to  travel   through   the   rod   if  the  gun   is   locked   into   place   in   the  auger.
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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/screw,  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,
hat-e a significant effect on the quality of the recorded
data.   The  auger gun should increase  field efficiency
by over 50 percent on most shallow surveys, while
improving the  Signal-to-noise ratio and  total energy
in comparison  to  the buffalo gun.

INTRODUCTION

Increasing  environment.al  and
engineering  applications  of reflection  seismology
have  spurred research  and development  of shallow
high-resolution  reflection  techniques  and  equipment.
Resolution on the order of a meter is necessary to
detect ultrashallow targets-generally the goal of
most  environmental  and  engineering studies
(Steeples and Miller,  1990).   Resolution can be
increased by boosting the recorded frequency and the
signal-to-noise ratio of reflection wavelets.   Recent
advances  in  engineering seismographs  have  made
possible cost-effective acquisition of 15-bit or greater
floating point data.   Generating a high-frequency
seismic  source  pulse  has  been  accomplished  in  a
multitude of different ways in the past (Miller et al.,
1986).

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

the 200 to 600 Hz range in comparison to harmier
sources  (Pul]an  and  MacAulay,  1987).

DESIGN AivD TECHNIQUE

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

The  auger gun  consists of three  main
parts:    power  source  (skid-steer loader),  auger/screw,
and modified buffalo gun (Figure  1).   The  power
source  for testing described  here is  a 25  hp, 4-wheel
drive,  1.2  in wide,  hydraulic loader.   The  auger/screw
is a modified  hydraulic auger that  receives its
hydraulic drive power from the loader.   The buffalo
gun used for these tests was elongated to slightly over
2 in in length, is designed for bottom loading (as
opposed  to  the  standard scre\v-on  head),  §olenoid
firing,  time break  from  a downhole  sensor.   The
firing pin has  an  automatic  (spring-loaded)  safety.
These  components  when  assembled  represent
approximately 1500 kg and are ti.ansportable in t.he
bed of a standard pick-up truck.

Operation of the auger gun is a three-
step process:   (1)  screwing the  auEq,rei-flight into  the
ground, (2) loading and firing the gun,  and (3)
unscrewing the  auger  flight  ft.om  the  gi.ound.   Once
the 4-wheel-dlive  loadei. is  in place,  the  containment
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 tnt,o  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
•;I.to  the ground  accomplisbes  both  pxceptional  blast
contaiiiment  ancl  milii;.Lial  residual  boL-e}ioit=.    After
the auger flight is securely screwed  into  the ground
80+ cm,  the  modified  buffalo  gun  is  loaded  (by sliding
the  gun over a  shotgun shell), 1o\`'ered  do\`'n  the
center of the hydraulic drive head,  through the
hollow  stem  auger  flighting,  and  seated  into  a  sleeve
at the base of the auger flight.   Water can be poured
through the  hollow stem  auger prior to  downhole
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placement of the buffalo gun to improve source
couple.   Once positioned, the gun can be fired by
eit,her a hammer impact on the top of the firing pin or
with  an electric solinoid.

Safety must be of the utmost concern in
any  operation involving seismic  sources.   Designed
into the auger gun are several critical safety
improvements over the traditional buffalo gun.   First,
is the improved loading design that does not require
the operator's hand to come any closer than  a meter
from the shell either during loading or while the live
shell is in  the firing chamber.   Another improvement
is related to containment of the entire gun
mechanism in its  downhole position throughout the
firing operation.   Finally,  the firing-pin lock or safety
is spring-loaded and does not require operator
intervention prior to firing.   The entire design and
operation of the auger gun revolves around
rna.ximizing the  recorded reflection  enei.gy  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
rna.ximizing mobility,  operator safety,  field  efriciency,
and  ground  coupling.   Containment of the  explosion
is optimized by screwing the auger into the ground
and positioning most of the loader weight on the gun.
Field  efriciency is maximized by incorporating the
borehole preparation with the gun placement and
detonation.   The massive nature of the design and
improved  shell-loading procedure  minimizes  risk  to
the operator.  Mobility is only restricted by the  1.2 in
wide, 4-wheel-drive loader.   Environmental impact is
minimal with remnants of the operation restricted to
a nominal 4  cm corkscrew hole  appi.oximately 80  cm
deep.

RESULTS

Data acquired for this test `vere recorded
on an Input/Output DHR-2400 seismograph with no
analog low-cut filtering.   The sampling interval was
IV2 ms and record length was 500 ms.   The receivers
were three L-28E Mark Products 40-Hz geophones
wired in series and arranged in a  1 in in-line array.
The  source-to-closest-receiver was 20  in with a
geophone station interval of 4 in.   The shells used for
this test were 8 gauge, 400 grain black powder blanks.
The  recording  environment was  consistent
throughout  the  comparison.

Auger gun and buffalo gun field files
acquired  under identical  conditions  allows  for
comparison  of several  key  source  characteristics
(Figure 2).   The amplitude of the data is noticeably
I;gher with tile auger gun with verv 1.ittle diffare.lee
in the doininant t`requency on either field file.
Reflection information is not directly interpretable on
these shot gathers.  A 150 Hz digital low-cut filter
reveals a strong reflection present on both files at
approximately 80 ms (Figure 3).   The low-cut filter
does a good job of removing the ringy refraction
arrival clearly dominating the upper  120 ms of the
unfiltered files.   Some subtle indications of 50 Hz

ground  roll  are  st,ill  present on  rillci.ed  files.   'rhe
general  characteristics of the 80 ms reflection seem to
be  consistent for both  sources.

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

Subtle  changes  in  source  envii.onment
make  considerable  differ-ence in the  amplitude
spectrum  of auger gun data.   Leaving a  15-cm air-
filled space between the base of a shell loaded in the
auger gun and  the bottom of the screw hole  reduced
total recorded reflection energy almost an order of
magnitude.   A water column placed in the  hollow
stem auger flight just prior to loading the shell tight
against  the  base  of t,he  screw  hole  increased  recorded
I.eflection  energy  by over 50  peri.L>nt.   SigniricanL
variability in frequency and amplitude of the I-ecorded
energy  resulted  from  slight  chaiiges  in  the  downhole
environment.   These  subtle  changes  and  their
resulting effect on  the  seismic  dat.a are indicative of
how  the near  surface  acoustically responds  to  gun
powder  explosions.

CONCLUSION

The  auger gun should represent a 50  percent
improvement in  acquisition  rates  and  recorded
reflection energy at most sites when compared to the
traditional buffalo gun.   The auger gun is  a
modification of the  original  buffalo  gun  design
(Pullan and MacAulay,  19S7), and at some  sit,es will
represent  an improvement.   As  with  all  seismic
equipment  and  techniques,  site  characteristics
dictate relative effectiveness.   One characteristic of
the auger gim that is not site-dependent and does
represent an improvement over the buffalo gun is
overall safety.   The massive nature of the  auger gun
should  allow detonation of series charges  totally as
much as  1000  grains of black powder.   Pi.eliminary
testing indicat,cs t,hal at some sit,es it may be possible
to acquire over 500 shotpoints a day when scat.ion
spacings  are  5  in or  less.
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auger gun                               buffalo gun

Fig.  2     Auger gun field  file  (left) compared  to  the
buffalo  gun  (right).

containment
screw guide

Fig.  1     Diagram represent.s  the  auger gun  in above-
ground  position.   Modified buffalo-gun
portion of the auger gun is  not shown, but is
conceptually the  same  as previously
documented  (Pullan  and  MacAulay,  1987).
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auger gun                               buffalo gun

Fig. 3     A 150 Hz digital low-cut filter enhanced the 80
ms reflection event on both the auger (left)
and  buffalo  (right) guns.

0                       50                   100                   150                   200                   250
frequency (Hz)

Fig. 4    The  darkened area represents  the difference
between the lower curve (buffalo g.un) and the
upper  curve  (auger  gun).



l>o-nl`olc   .50-caliber   luflc-aa  ^dvancc   ln

llltill-reaol.ucl.oli   St!1tl-lc   Source.

I)on    W.     Scceples,     Rl.cl`drd    D.    .1lller,     Ralijh    W.     Ki`app.

kai`§.is   Ceologlcal    Survey.

suHuny

ln   a   dtcecc   con.pdrlsor`,    the   downholc    .50-callber
SeL6mLc   6oilrce   pt'oduced   more    selsnlc   energy,    a
broader   body-Wave   i requericy   speccruai,    an   anpllEnde
drop   li`   the   air-coupled   wave,    and   .   hlghe[   doailnanE
i requency   of   the   recorded   body-Wave   er`ergy   than   cl`e
silenced   8urface    .50-caliber   8ou[ce.     The   recorded
8elsmlc   energy   of   Cl`e   downhole   rlf le   Showed   an
increased   ampllcude   of   6   Co   12   dB   over   [hac
recorded   by   tl`e   all.enced   aurface   rl€le.      The   dour-
nar`t    f requel`cy   of    [l`e   recorded    ref lec[Lon   erLergy
Wag   conslscen[ly    20   Co   40   Hz    higher    Cha[`   the   Our-
face   rlfle.     The   air-coupled   uave   aapllcude   was
decceaeed   over   12   db   by   .ub®ucf ace   f lrlt`8   of   the
ctf le.      The   €requency   8pecc[un   of   Cl`e   body-wave
pulse  va8   broadened   by   .1d]a®C   .  half   octave   on   the
hl8h   eTid.      The   aafety   of   opcracloa   of   the   ®out'ce   le
i`o[   col.proalsed.     Refleccor.  vlth  .  doala®nE   fre-
quency   ln   exce8®   of   180   liz   carl   be   ea811y   ldenclfled
oo   field   I Llee   ac   depch®   of   lee®   Chea   30   t]   u-1ng
the   downhole   .50-call.bet   rifle.     Ideaclflc.[1oa   of
loo-llz   reElector®   £roai   I.loo   -1s   po.81ble   on   field
glles   of   nulclple   verclcally   gc4cked   domhole   .SO-
callbet.   8hot8.     The   Source   vl.11   operate   ln  ar`
ef f I.clenc   mnner   collecclng   COP   data,   coaiaon-of €se[
daca,    or   8poC-cot.relaclori   data.

1NTRODuCTION

Ii`..rl.,.I.qtnt:   ci`vlroi`m.?n[A`   ,`nd   englnec!ctng   .priu-
cl.Llo"   ur    rt![lectlol`   ®el8mologjr   I`avc   8i.u[red
re8e.1rcli   .ii`d   develoi.mei`[   o€   gliallo.   hlRh-refiolu[lon
rt!rlt!cclul`   [cc``nlqul.g   ni`d   equlprenc.      Resolu[lun   ou
[l`e   o[dcr   o€   A  meter   18   nece86a[y   Co   de[ec[   ulct.a-
Bl`aLlow   Curge[s   ul`lcl`   at.e   generally    [l`e   goal   of
•osC   envlroimental   .ii`d   cnglnee[lng   B[ud[e8.      This
li`c[eaticd   resoluclon   can   bc   ob[alned   by   boostlr`g
[1`1`    [[i..iuci`cy   of    tl`c   Source   I)ulse   vh[cl`,     ln   turn,
[ncrea8eg   [l`e   dominant   i requency   o£    the   recorded
sel§r.lc-reflec[lon   cmergy.      Genera[1ng   the   l`18h-
€requei`cy   sel6mlc   source   pulse   necessary   for
shallow   appllca[Lono   hag   beer`   accodtpllshed   lt`   a
i.ulcl[ude   of   dlf feren[   ways   lr`   the   past    (Hl.Iler   eE
al.I    1986).

Recent   selsi.[c   source   advances   ac   the   lcan8,i§
Ceologlcal   Survey    (KCS)   have   aalnly   I.evolved   around
sur[€`ce   projec[1le-cype   Sources   (Steeples   al`d
KJ`app,    198Z;    Hlller   and   Steeples.    1986;    Seeber   ar`d
Steeples,    1986).      A    .50-caliber   rlf le,   I+hlch   was
deslgr`ed   and   bull[    Co   Safely   £1re   a   750-gt.alr`   bul-
let   verctcally   taco   the   ground,   has   more   recei`cly
beei`   ddaii[ed   [o   operate   parclally   underground   vL[h
only   the   flrlng  apparatus   above   ground.     rhls   al-
lows   t}afe   operaclons,   a   hlgl`er-frequency   source
pulse,    and   ar`   lr`creased   slgi`ai-co-ncilse   raclo.

[¥.?.(.tiN_.A.N.I!.:r.Ii€Ll.N.I.q9.F:_

Tlil`   I:Qill`r.il    dcsL8n    cen[e[s    arou[`d    oii[ldL7.Lni..    [l`e

cui`vcr.ilui`   ti[.    ci`i.rgy    iiroducl.I    by   a    .5u-c.illbi`r
rtf  Li`    hilll``[     Lr`[o    *elsii`tc    (acrjuscLc.)    u.1ves.       Tl`|'

maJo[lcy   o£    the   energy   produced   b/   a    .50-callber
I.oui`d   goes    loco   acceleracln8   tl`e   projec[ll.e   ai`d
lI`Co   exhausc   gases.      Prevlou6ly,    vl[l`   above-ground
8oiirces,    we   have   sllenced   and   dispersed    the   exl`ausc
8a8e8   1n   hopes   of   ellnlnatLng   or   at    least   gt'ea[1y
reducing   the   ef €eccs   o€   the   air-coupled   wave   on
9elgfl.lc   data.      The   dovi`hole    ..50-caliber   rlf le
neflrly   slmul[alieously   exclces   [l`e   earth   wl[l`   ii
projecclle   and   vl[h   ext`au8C   gases   while   concalnln8
mo8C   oC   the   air-coupled   vave,    resul[lng   ln
lncrea8ed    f requei`c.v   and   signal-[o-t`olse   ratio   oi`
gel8nLc    record   secclons-

The   downhole   .50-caliber   selsolc   source   con81gcs
of   a    .50-callbcr   [1f le   bolted   co   a   0.6-ctD-Ehlck
Steel  plate.     The   rifle   l[8.elf   ls   a  standard   .50-
cdillt)er   bt.eecl`   and   bolt,    bull[   by  Texas   Gun   and
Hachlne   Company.   .[cached   [o   a   scar`dard    .50-call.ber
I.achlne-gur`   barrel.     Hachlr`ed   grooves   lr`   the   barrel
are   used   ln   conjui`ccloa   vlch   a   I)ces8ut.e   clafDp   Co
attach   the   rifle   Eo   a   30-cm   by   90-cm   steel   place.
The   rifle   barrel   ls   lovet.ed   lnco.a   60-co   80-cm-
deep   borehole   4   ca   ln   diameter   uncll   the   place   ls
f luoh  vl[h   the   ground   surface.     This   steel   place
acts   a§   a   ground   seal   and   a   placfom   Co   stand   on
I+hlle    £1rln8    the   gun.      The   welghc   of    Cl`e   shooter   on
the   plate   arld    the   8iiug   tlc   of   the   barrel   Co   Cl`e
bocehole  walls   help   Seal   [l`e  gun   co   [l`e   ground.
The   rlf le   can   be   equipped   with   a   source   Sensor   or
clofiurc    *wttch    [o   I;|`iler.icI:   ..I    Clmc    brL...ik.       Flrli`i:
can   I)a   Jo``e   el[l`cc   clccirlciiLly    b}.    5.ili.i`o[`l   ur
a.in`I^lly    by    plltl(ni..    r.Ii.`    rrli.,i.,.:r.        T[it.    IIIi.Iili`iLc     .5U-

calJ.bt:r   veLB]is    aboul    .I(I   '`e   ..iiiJ    1*    c..Isily    l.Jo-ii€rsuu
p8.table.

]`RE()Ut:NCY    ^N[)    ^~JJl.

1.I`c    dovl`l.olc     .50    c...Llh.:r    lil.uilu.:i.i     l-rulii    b    [o    12    tlll

g[eacer   recorJable   seis.tic   ei`ergy   a:   equlvalenc
offsecs    tl`an   tl`e   silenct!d   surfacl.    .50   cilliber    (fls.
I).      The   lr`creased    recocced   er`er6;..   boosts    the
signal-Co-noise   enough   Co   s`ibscdn[Lally   clean   iiii
the   record   secclon.      The   source-[o-closest    geopl`one
of Esec    ln   £1g.    1   ls   4J   a.       besides    clils    nc[1ceable
1.ncrease   ln   recorded   seisllc   eners:..,   a   cor`stsce``c
20-40   Hz    hoos[    lrl    [I`e   do€lnai`[    f re.{uci`c.v    of    [1`.
source   .,|vele[    1s   cl`*rcic[er[sc{c.

In   previous   shallou-soijrce   co.|pa=isons   (r.iller   ec
al..1986),    the   sucface    .50-c.1llbe:   pecforted   com-
parably   fo   }llnl-Priaacord   and   ,i   lo-gauge   auf fal.a
gun    ln   total   energ:J   and    I-reqiiel`cy   spec[rufE.       TI`e
noted    increase    I.i   frel|ucncy   ,ii`J   cr`erc;y   uould   in,Ike
the   downhole    .50-cal[b€r   rlf le   co,|p`irable   [o   Cl`e   8-
gauge   t}uf falo   gun   trhlch   .as   .iraol`g   :he   best    sources
tesced    fcir    refle::ion   e..`.±r3y   versus    3roui`d    roll.
Cocal   energy,    ar`J    freq..ef`cy   r.ui`ce.`[.

S,\L,'1.:'L`Y
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I)ov``l``iLii     .50-CAllhor    t{lf  lc

mnui`[etl    oi`   a    0.6-cm-Clilck    fl[eel    pla[c    [o    I)ri)Cccl
[l`c   oi}cr.i[or    frort.   f ra8foencB    md    [o   help   hold    Cl`e
I:un    ti.:curl.ly     ln    rtl.`cl..        Slitce     tl`e    proji:ccllc     lw
f lr€d    froia   a   bolt   and   breecl`,    orlglnally   de8lgned
ds    a    flc.ind.ird    I l[eArra.     [l`e    utmost    ln    8n€e[y    l`as
•llrun.ly    l`i.cn    Ji!fllgi`etl     tnco    Cl`e    nccu^l     f LrLng
•ut!clii`iiltl.a.        .I.lic    bolt    AiiJ     l}ccl.cl`    inunucacLurl.r

deslgned    che   apparacua    noc    co    fragoer`C    even   I.f    Cl`e
barrel   was   com|)lecely   ob8crucced.      The   bart.el    1g    lr`
Hci`t`{liirtl    `iHt!    by    Cl`c    u.     S.    mllt[iiry    o.`     .50-callhl`r
I.acl`Li`c   uun8.      Tl`e   extra    Chlckne8a    of   a   mchlne-gun
barrel   oerve8   Co   dlsBlpace   heat   and.    e8peclally   ln
our   ca8e.   p[otect®   f ron   blo`-out   lf   I ocelgn  na[er-
lal   gec8   lnco   the   barrel.      Tt`1B   mates   conclnuouo
operaclon®    Safe   and   con®l®[enc.

CASE    STut)Y

Silenced   eurface •50-caliber   vB   I)a.nhole   .SO-

Tl`c   tllrt!cC    coniparlBon    of    Clie   8urface   n``d    [I`c
downhole   .50-caliber   rlfleg   was   performed   near
Wln[er   t'ark,   Colorado,    1n   an   .[Ceiiip[   Co   decec[    [l`e
Hot fat   railroad   tunnel,   8S   ni   below   the   ®urf.ee.
The   recelver®   were   ®1ngle   loo-H2   geophone®   wlch   .
I.2-I.   .Ca[lon   ln[e[v.I.     The   .oiirces   .ere  43   .   froi-
[l`e   cloae8C   receiver   .C.Clan.      The   re®ul[1ng
recorded   flel.d   f lie.   ploEced.   u81ng   true  .aiplltude.
clearly   8l`ov   the   lr`cre4eed   ai]plL[ud.   Af`d   [l`e
lncreaBed   ®18i`.I-[o-riolae   ra[1o   oC   the   dottl`hole
rifle   a8   coiipared   [o   the   Surface   gou[ce   (fig.I).
A   glaring   dlf Eerence   1®   the   absence   of   air-coupled
tJave   ol`   the   field   file   u81ng   the   dcrmhole   rifle.
The   I requency  dlf ference   la   obvious   on   the   aiipll-
tude   8pec[ra   (fig.I).

Downliole •50-caliber  Field   Flle8   and   S

The   downl`ole   .50-caliber   Elf le   can   produce   a
aource   pul8e  wl[h  a  do-1nan[   ref lecclon   frequency
ln   exceaa   of   180   H2   (fig.   2)   I+l`en   used   wl[h   analog
lou-cue    [11Cer8   Chat   l`ave   a   -3   dB   polric   of   220   Hz
•1i`.I   a   24   du/oc[nvc   rollorf .      Clean   -lntmua.-phase
re€lecEloi`   wavelec8,    easily   ln   excess   of    150   llz,
can   be   ldel`clf led   down   [o   270   nfec   dlreccly   off   the
field   £1le   (fig.   3).     The   apeccrun   of   the   re£1eccor
AC    8S   msec    I.a   almo8C   3   octaves    across   wl.Cli   cot.net
frequencies   of   40   and   290   Hz    (£18.    ]).

The   downl`ole   .50-caltber   rlf le   has   not   only   been
|tcovun   Co   bt!   a   ugeful   ®l`allou   hlgl`-resoluclon
reflecclon-selsmlc   Source,1C    also   poB®esses   the
capablllcy   to   penecrace   a8   rtiuch   aa    I,loo   a   of   ®edl-
mei`cary   vel`eer   overlain   by    15   to   30   a   of   weathered
alluvlun   (£1g.   4).      Tl`e   re[lecElon   ac   720   ngec   on
the   £1eld   i lle   ls   ^rbuckle   doloalce   ac   a  depth   of
i,loo   in   ln   cel`Cral   Kai`saB.      Thl8   elgh[-Choc   Bcack
was   recorded   with   30-Hz   low-cue   fllcerB   and   ter`   40-
Hz   geophones.      The   doitilr`anc    ft.equency   o£   the
refleeclon   eriergy   1g   about   loo   Hz.
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Downhole   50-caliber   Bifle
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Dexron III/Mercon - MSDS03180A

C]o.se  I  Prim_t

Page 1  of 3

MATERIAL SAFETY  DATA  SHEET

ARCHER PETROLEUM
10101  J  ST,  OMAHA,  NE  68127

EMERGENCY TELEPHONE  NUMBER:   1-(800)-798-6457

I.  PRODUCT IDENTIFICATION

Mccollister code:      3180A
Product Name:            Dexron Ill/Mercon               S8 8371330
Chemical Name:          Lubricating oil
Chemical Family:       Petroleum Hydrocarbon
Trade Names:             ARCHER PETROLEUM

11. TYPICAL CHEMICAL AND  PHYSICAL PROPERTIES

Vaporpressure (MM HG):       Nil
Solubility (in water):                     Nil

Vapor Density (Air= I ) Nil
Melting Point: NA

Specific Gravity (1120=1):         .86 -.94
Boiling point °F(°C):                   Greater than 68o°F (360°C)
Evaporation Rate:                         Slower than n-Butyl Acetate
Appearance and odor               Amber Liquid, Slight Hydrocarbon odor

Ill.  HAZARDOUS COMPONENTS

COMPONENT                                  gAS                Wt -%         ACGIII TLV       OSIIA PEL       SIE±
Highly Refined petroleum oil       64742rd5-0            80-95             5 mg/M3               5 mg/M3            |o mg/M3

IV.  FIRE AND  EXPLOSION  HAZARD  DATA

Flammability class:        NFPA 704=1             NFPA 30=III-B Combustible
F|ashpoint°F(°C)        37o°F(|88°C)-455°F(235°C)      (COC)      LEL:      n/av

EXTINGUISHING MEDIA:
According to the NFPA guide, use water fog. Foam. Dry chemical or C02 . Do not use a direct stream of water.

Product will float and can be reignited on the surface of water. Use water to cool containers

SPECIAL FIRE FIGHTING PROCEDURES AND PRECAUTIONS :
Material will not bum unless preheated. Do not enter confined fire-space without proper protective equipment
including a positive-pressure NIOSH approved serf-contained breathing apparatus. Use water to keep fire exposed containers cool.

V.  REACTIVITY DATA

Stability (thermal, light, etc.):                    Stable
Hazardous polymerization:                       will not occur
Incompatability (materials to avoid):      strong oxidizers
Conditions to avoid:                                     extreme heat
Hazardous decomposition products:      carbon monoxide

File Name: MSDS04330A
Printed on: May  19, 2005
Page  I  Of 3
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Dexron III/Mercon -MSDS03180A

VI.  HEALTH  HAZARD  DATA

EYE CONTACT:
Lubricating oils are generally considered no more than minimally irritating to the eyes.

SKIN CONTACT:
Brief contact is not irritating. Lubricating oils are generally considered no more than mildly irritating to the skin.
Because of its defatting properties, prolonged and repeated contact may aggravate an existing or result in various
skin disorders (dermatitis, folliculitis, etc.)

INHALATION:
Inhalation of vapor or oil mist (generated at high temperatures) may result in mild irritation of the upper respiratory
tract, including irritation of the nose and throat, headache, nausea and drowsiness.

INGESTION:
No adverse effects expected. If more than several mouthfuls are swallowed, abdominal discomfort, nausea and
diarrhea may occur.

VII.  EMERGENCY AND  FIRST AID  PROCEDURES

EYE CONTACT:
Flush with water for  15 minutes while holding eyelids open. If irritation occurs, seek medical attention.

SKIN CONTACT:
Remove contaminated clothing and wipe off excess. Wash with plenty of soap and water or a waterless hand
cleaner followed by soap and water. If irritation occurs, seek medical attention.

INHALATION:
Remove victim to fresh air. If breathing is difficult, provide respiratory support, and seek medical attention.

INGESTION:
Do not induce vomiting. Drink water. If uncomfortable, seek medical attention.

VIII.  ENVIRONMENTAL PROTECTION  and ACCIDENTAL RELEASE

SPILL OR LEAK PROCEDURE:
Stop source of leak if possible. Dike and contain spill. Remove with vacuum trucks or pump to storage salvage
vessels. Soak up residue with absorbent such as clay, sand, etc. Dispose of in accordance with current applicable
laws and regulations.

IX.  EMPLOYEE  PROTECTION

EYE / FACE PROTECTION:
Chemical - type goggles or face shield is recommended to prevent eye contact.

RESPIRATORY PROTECTION:
No special requirements under ordinary conditions of use and with adequate ventilation. If concentration exceeds
occupational exposure limits (section Ill.) Use a NIOSH approved respirator.

PROTECTIVE CLOTHING:
Normal industrial eye protection, gloves, and other protective clothing as required to minimize contact with eyes
and skin.

File Name: MSDS04330A
Printed on: May  19, 2005
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Dexron III/Mercon -MSDS03180A

IX.  EMPLOYEE  PROTECTION  (Cont'd)

VENTILATION:
Adequate to meet component occupational exposure limits.

EXPOSURE LIMIT FOR TOTAL PRODUCT:
None established for this product.

X. TOXICOLOGICAL INFORMATION

Median Lethal Dose     (LD50 LC 50)     (Species)
Oral:                       believed to be >5 gftg (rat); practically non-toxic
Inhalation:             N.D.
Dermal:                 believed to be >5 g/kg (rabbit); no appreciable effect

Irritation Index, estimate of Irritation (Species)
Skin:                       believed to be <0.5 / 8.0 (rabbit); no appreciable effect
Eyes:                      believed to be <  15 / I lo (rabbit); no appreciable effect
Sensitization:        N.D.

Other:
This product and its components are not classified as carcinogens by the International Agency for Research

on Cancer (IARC) or OSHA. Used gasoline motor oils have been shown to cauLse skin cancer when repeatedly
applied to mouse skin without any effort to remove the material between applications. There is no evidence of a
causal relationship between skin cancer in humans and exposure to used motor oil.

XI.  DISPOSAL CONSIDERATIONS

Waste Disposal Methods:
This product has been evaluated for RCRA characteristics and does not meet the criteria of a hazardous

waste if discarded in its purchased form. Under RCRA, it is the responsibility of the user of the product to
determine at the time of disposal, whether the product meets RCRA criteria for hazardous waste. This is because
product uses, transformations, mixtures, processes, etc. may render the resulting materials hazardous.

Remarks:
Recycle all used oils. Recycling used oils may provide exemptions related to hazardous waste regulations.

XII. TRANSPORTATION INFORMATION

D.O.T. Classification:                           Not Hazardous by D.O.T. Regulations
D.0.T. Proper shipping Name:        Not Applicable

This product is considered an oil under 49CFR (DOT) Part 130. If shipped by rail or highway in a tank
with a capacity of 3,500 gallons or more, it is subject to the requirements of Part 130.

XIII. OTHER INFORMATION

The information contained herein is based upon data available to us and is believed to be accurate.
However, we make no warranty, express or implied, regarding the accuracy of these data or the results to be
obtained from the use thereof. We assume no responsibility for injury from the use of the product described herein.

Inquiries regarding MSDS should be directed to:
Mccollister & Co.
Manager, Product Information and Safety
P.O. Box 587
Council Bluffs, IA 51502 -0587

File Name: MSDS04330A
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=Eil
OCEAN®   Network

MATERIAL
SAFETY DATA

EMERGENCY  PHONE  1-800-OLIN-911

SECTION   I.  IDENTIFICATION

SECTION  11  -NORMAL  HANDLING  PROCEDURES
Pf`EC^UTIONS TO  BE TAKEN  "  H^HollNG AND STof`^CE

Store  in  a  ccol,  weu-ventilated  place  away  from  all  sources  of  ignition.    If  damaged,  donotgetdustineyes,onskinoronclothing.Donottakeinternally.Avoidbreathingdustorfumes.Uponcontactwithskinoreyeswashoffwithwater.Avoidbreathingfumesduringdischarge.

PfloTECTIVE  EOulpwENT VENTltJTION  FtEOUIFIEMENTS

Ey..                 Safety glasses or goggles Local mechanical exhaust
Giov..               None  necessary ventilation recommended during
oth.,                Hearing protection recommended confined space discharge.

dul.ing discharge

sEerioN  lil -HAZARDOus  iNGREDIENTs

B^sic M^TEni^i                                                      o=HL^                     iD sO                   Lc 50                       sicNiFic^NT EFFECTs

Lead 50ug/m3 No Data No  Data Eye irritation, fatiguedisturbanceofsleep

SECTION  IV -FIRE  AND  EXPL.OSION  HAZARD  DATA

SECTION  V -HEALTH  HAZARD  DATA
Ttll]ESHOLO  llwIT V^luE

None  established.  (InorEanic  recm.  std.-air:   TWA  0.15  mcr  (Pb`m3  fACGIH  1984-85`
syNPTONs OF OvER ExrosuFtE

Eye irritation,  fatigue, disturbance of sleep.
EMERGENcv  FinsT-AID  pnocEDURES

SXIN Contact of skin with shelis presents no health hazard.

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

INGESTION
Ingestion of shells not a possible route of exposure.

I N H A |J, T' 0 N
Remove  victim``to  fresh  air.



SECTION  vl.TOXICOLOGY  (Product)          (SI-i'1all   AITis   Armu.iiti..on)
ACUTE  OflAI   LO 50 Not applicable c^nciNOGENlciTy         Not  carcinogenic

ACUTE  DEFIW^l  lD sO > 2  g/kg
MUT^cENlcm                May  be  mutagenicEYElf`i]IT^TloNMaybeanirritant

pfliw^f`y sKiN ii]f`iTATioN                         Not  an  irritant
ACUTE IHH^uTIOH  IC 50 Not  known

PfllNCIP^l nouTES OF ^BS0f`frrloN
Inhalation, dermal

EFFECTS OF ACUTE  EXPOsul]E

Fatigue, disturbance of sleep,  eye  irritation.
EFFECTS oF CHnowic Exrosui]E        Anemla,    Centralreproductivesystemandfetus. nervous   system   clepresslon,   toxicity   to   kidneys,

SECTION  VIl  -SPILL  AND  LEAKAGE  PROCEDURES  (Control  Procedures)

^CTION  FOFI  N^TEF`I^L  RELEASE  OF`  SPILL

Remove  all  sources  of  igr`ition.    Wear  goggles  and  gloves.    Use  non-spa.rking  utensils  during
cleanup.    Ir  containers  are  damaged,  wear  NIOSH/MSHA  approved  dust  respirator.    Follow
OsllA     regtilations     for     respirator    use.     (See     29     CFR     1910.134).         Minimize    powder
contamination.   Clean  up  and  place  in  an  approved  DOT  container.    Isolate  and  do  not  seal.
Label ''Smau Arms.Ammunition".   Wash an contaminated clothing before reuse.

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

TF`ANSPOF]TATloN  EMERGENCY,  CONTACT CHEMTF`EC  dooL424-93cO
WASTE  DISPOS^L NE"OD

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

sEerioN  viii -sHlpplNG  DATA
D.a.T.  CIASS

Class  c  Explosive        O}tl.I-D

SECTION  IX -REACTIVITY  DATA

STABLE             X   uHST^BLE              AT                  °c                        °F H^Z^FtDOuS w^v cocun
roLyi.EFtlzj`TioN WILLNOTOCcuft      X

coNoiTiotis To ^voio               Open flame, heat, sparks, Shoe or percussion, pressure

"coNp^Tieliitt (w.`.rili to ^ro.d7              Acids,  alkahis,  oxidizing materials  (contents)

H^zAnDous oEcowrosiTioN pfiooucTs              Lead  fume,  carbon  monoxide

SECTION  X -PHYSICAL  DATA

MELTING  roiNT               N/A V^POF` Pf]ESsuf`E                    N/A VoL^TIIES                                       N/A
BolllNCPOINT     - SoluBILITY " WATER           N/A EV^POR^TION  FIATE                        N/AtspECIFICGF`^Vltt  (H,O.1)         N/A

pH                                                N/A v^Pol] DENSITY (^lr.1)              N/A

iNFof"ATioN  FURNISHED  BY:                 C.  C.  Nconan

(203)  789-5436

1475

DATE         Novemberl6,1985

D®partm®nt ol Envlronmental Hygl®n. and Toxlcology
(203} 789.5438

Olin COPPOF`ATI0N
120  Long  Plidge  l]oad,  Slamlord. Connectlcul 06904

0CEAN®   Network
EMERGENCY  PHONE  1-BOO-OLIN.911
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(Nan-M.nd.tory Fom)
Form Approv.d
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ErJI
®omm uu\ u..a On lib. ct Ln

All  ShotBh®11  Amunltlon
NOuErfuunqumrfu-b#L#Tg##%F=£k:r###=

Sctkm I     .. "Small  Arms  Arm]nltlon-
Woudor.. N" Em®roer`ci/ Tchphori.  N`imt)-

Reminc|ton  Amg  Co. ,   Inc. (501)  .   676-3161
^Lm.. q+rho.r. Ssr..¢ Crty. Sm` qu ZV' Ccbe) T.lophon. Number b. htrm.tlon

I-40  a  I]1ghvay  15 . (501)      374-2246

Lonok®,   Ark.ansa8        72086                                         ..
00'® P'quedI       8-12-86    .

•,, S3qr\\`ilt. ol Pnp.I- (bftor\.Q
W.G.   Bell,'  Chem  Lab  -Technical  Section

S.ctlon I - H.I-Tdou. lngfodlont&^donllty hlomatlori

t{.zndc]J. Capi=fiii=ysp.cl* chimlcll ld.nllrirf common NqT*"        Ostl^ PEL              ^cOIH TIV

I,Cad.,   Inorganic   dLnd   1'eadconpoundg.                       50mg/M

^r8enl.c  and  con undo                                                  Ion
Antlrony  and  compound-                                                  500  ng/M
Bariun  and  compounds 5oo  mg/H3.
Nitroglyerln   (0.05  ppr  chin)   500  micrograng/M3  of  air

DOT  -  "Small  Arltig  Armunition"

Cla8tI  C  Explo.iv®

0"-D

S.ctLon Ill - Phy.lc.I/Ch.mlcd Chonct®rfutJc.
Bdnq polfl                                         . s#ggpplpltfie"Not  applicable
Vprp'-.mt+'  . rmno Poln'Not  appllcabla Not  dppllcabl®
Vpr Drty pe - I)

ELqui-r"^oTApftl.caLLeNot  airllc4ble
hWtr

I,ead  a  I,Cad  Styphnate  -  Insolublei I,Cad  Nitrate  -   127  glti/100cc  Water  -   100®C
Apr- rd Cfty

GraylBh,   Gray,§11v®ry  ltat®rlal  -  No  odor
S.ctton rv - Flo .nd Explo.wh rhard a.u
Fwh pob t~ urty FL- Lrty un uLNot  applicable Not  applicable NA NA

Lrty
Material  18  .elf oxldlzln I lood  vlth  Water  to  I 1 ht  fire. and  cool   Bh®1li].spd Fh Ftry Pcerd_-

#eiFi"8iiETt#t-ORELuotJrd
when  e]{po8ed  to  flan®  and  high  temperature8.



s.ciioo v - fl..cthirty D.ti
Souly Un- Cdrrdilkrokl^VOu         planes,   sparks,   percus§1on  or   shock  and  hlgb  .

StJthe
X temperatures    (130®C)

lncorr`p.llbJllty W./Of./. lo A`.olct   .. Strong  mineral  acids  and  alkalle
H.zl'th' Dmdttw` -Byped"   oxides  of  carbon,  nitrogen  and  lead  fmeg.

ruLZJ- W,y Cho C~k'^V°id       i]eat,  fire,  Static,.  friction  and  PerougsIon.
W" fry Ck-

X

SectJon Vl - He.l`h Haz.rd b.I.
Ftry.) ol EJtry                      lrtl`.I.Im7      rumeg                        Swh?   cuts  or  abrasions  -'ffigrl?clog-H-

Anemia ,
`#igTge7#!toria,  elforyotoxln ,  "1nutrltion,  weakness ,  mental  confusion ,allor  -

treat  per  general  lead expogurei.  headache  and  nausea

c.rmrin.              NTp7                                         ue wanoor.pdr                         oso fleqLJdd7   Lead.  yes

Girl-edsymc-OIExmd      .      f`efer  to  health.hazard  above.           `

LL-C-
O-I ^qqurd.d bi/ Eiq)a-ir. Gastrointestinal  tract; kidneys,  blood  and  central  ner`rou8

Bygtem.            (CINS)

Ejiliif5ericiF .nd FIt Ald Proc.dur`.. Skin  -  flush  `dth  vater|   if  Swallowed  seek  medical  attention

inediately.
Sctlon VII - Prec-utlon. for S.I. Handllng  .nd  U.®
Sl" b B. Tofon h C-.. W..rl-I I. F).I .... d or SpilLd

Use  rion-sparking   eciuipment   to  r:1eanup  and   store   shells  -avoid   i.gnjtlon   sources.

Wul Oigiv -
¥!±Lt,er,|al  my  be  burned. per. .appropr.ie±e__ £ederalt   state  and  local  regulator¥agep_q][
contact

Fhc-th b 8. T.lt.rt h tt.ntIng .nd

F`efer  to  rel®aeed  or  Bpllled  datd`. above.
Cho Pr~rfu

Label  containers  - "Small  Ams  Armunitlon"  rear  gloves  and  6hrapr.el  protection.

S.ctlori Vlll - Control W.qurn
RNrty pniCh ~

osiIA    sA/HIE/scm
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SECTloN ffi - CHEnncAL CoMrouNDS:

cHEnncAL conmouNDS

cAs NurmER
TWA UNLrss 0rlRERwrlsE NOTED

OSHA PEL ACGH TLV
Bunet - I.Cad orinCore 7439-92-1 •05 mg/m] •05 mg,in.

Cqpper Jacket 7440-50-8 1 mg/m'            Fume: 1 mg/m3             Fume:
I 1 mg,in. •2 mg,m'

zinc  (As zinc chide) 7440ffi 10 mg/m' (5 mg/m3 10 mg/m3
1314-13-2 as reapilalle dust)Fume:5mg/m' Fume:  5 mg/rf

Tin 7440-315 • 1  mg,m3 2 mg,m]

Nyclad Ccathg Not Htal]nshed Not Estal]fiched Not Eistal]rmed

Callridge Case -Brass,(AsZinc&Copper)(SeeAbove)

Nickel Plated Brass(AsNickel) 744Ounro 1 mg/m3 1 mg,m3

HopeJJant -Nitroceuulose 9004-70ro Not Estabfished Not Estabhshed

Nitroglycerine 55-630 2 mg/m3    Cdiing 0.46 mg/m]   (Skin)

Graphite 778242-5 15 mg/m3 (5 mg/m3asreapiratledust) 2"alrFT3

ELer - ndStyphnate(As I,Cad) 12403-82¢ •05 mg,m3 .05 mg/rf

Barium Nitrate (AsBarium) 7440-39-3 •5 mg,in, •5 mg,m3

Aninony Suffide (AsAninony) 7440-360 •5 mg,in. •5 mg,in.

Aluinun 7429-90-5 15 mg/m3 (5 mg/m3asreapirabledust) 10 mg,m3
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I)EFINrn        oF ACRON¥nas

asHA PEL:      Occupational safety and ifealth Administration's pemissible Exposue hihit.

ACGH Thv:   American conference of Govcmmental Industrial Hygienists' Thrdold
Linrit Values.

TWA:                 Time weighted Average.

STEL:                 Short Term Exposure Limit, the 15 minute exposure which should not be
exceeded at any time during a workday.

CEIIING:          The concentration which is not to be exceeded at any time during a workday.

CAS :                    Chemical Abstracts service number.

SECIION #3 - PHYSICAL DATA

toifro8 Point:
Mdtin8 Point:
Vapr Pressue:
Thsity:
Solubhity Ovater) :
Evaporation RE:
Percent Volafues:
Vapor ±ty (Air = 1):

Appcarmce:

Cidor:
Cidor Threshold:

Not Appficable
Not AppficabLe
Not Applicable
3. I - 8.0 grants/cc
None
Not Appficable
Not Apprcable
Not Appficable

Brass or nickel plated brass case with plastic,  lead,  copper jacketed
lead or nylon clad lead bullet.

None
None

sECTroN #4 - FinE HGHrlNG & Em.OsloN DATA:

EL Point ®:
Auto Ignition TemperatLne Q]) :
Upper Explosive Iinits Q'ercent) :
I-ower Explosive Limits Q'ercent) :

Fire & Rploston ±s:

Ethguishing Media:

Not Appucable
Not Appficable
Not Applicable
Not Amlieal]le

My ignite if heated to 250 degrees F, independent of air.
Unconfined  ignited   cartridges   can  produce   low  vchocity
metallic hagllients which may cause eye injury or superficial
sldn wounds if unprotected  by  standard  fire-fighter tlimout
gear.

Water

3
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Special Fie Fighting hstmctions:       Wear full fro-fighter proteedve gear irdlding face shield or -.
SCBA.  Use wide fog pattrm mzale to stag any low velocity
fragrmts.   Use water to cool ndimry confoustibha below
ignition temperabe.

sECTroN #5A - Exrost7RE & EFRECTs - INHAIAThoN

RouTE OF ExpOsuRE & mRECTs - INHAIATloN

Acute:               Inhalation of gases and pariculates produced while fling ammunition may result in
mild throat, eye, xpper reapiratory and lung irritation.   The irritant effects may lead
to lung symptoms such as bronchids.  An over exposure to gases or pariculates may
also  cause:   anemia;  nervous  system  symptoms  which  may  include  irritability,
headache, restlessness, fatigue, muscle weakness, muscle tremor,  convulrious, loss
of memory,  visual and  hearing distlirbances,  loss of coordination;  gastrointestinal
effeets such as vomiting, colic, diarhca or constipation; circLilatory symptoms such
as a dlxp in blood pressure; xproductive effects including findlity problems,  birth
defects, miscariages and possible kidney damage.

Chronic: Prolonged  rquted  over exposue  to  fired  cartridge  gases  and  particulates  may
result  in  elevated  blood  lead  levels  and   elevated   zinc  protopoph)rim  levels.
Symptoms of chronic overaposue to lead may inelnde: anemia; lead lines on the
gums;   nervous   system   symptoms   which   may   indude   irritabhity,   headache,
restlessness, fatigue, muscle weakness (i.e. wrist drag), muscle tremor, convulfrons,
loss    of   memory,    visual    and    heaing    disturbances,    loss    of   coordimtion;
gastrointestinal effects such as weight loss,  vomiting, colic, diarrhea, constipaton;
circulatory  symptoms  such  as  a  drop  in  blood  pressure;   reproduchve  effects
including fndlity problems, birth dofeets, miscarriages and possible kidney damage.

If acute or chronic symptoms should appear,  contact a physician.   Blood lead and
zinc protopoxphryn levcts ae recommended and should be moritored as per OSIIA
1910.1025.

First Aid:          Remove person to fresh air.   Seek medical attention.

SECHON #58 - ExrosuRE & EFREcrs - SKIN

RouTEs oF ExrosuRE & EFRECTs - SKIN

Acute:

Chronic:

First Aid:

Elemental and inonganic lead compounds are not absofoed through the sldn.  Certain
organie had compounds, however, can be absofoed through the s]dn.

Hemental and inorganic lead compounds are not absorbed through the skin.  Certain
organic load compounds, however, can be absorbed through the skin.

Wash exposed areas thoroughly with soap and water.

4
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sEorTON #5c - ExlustHRE & mREcrs - EyEs

RouTEs OF Fmst]RE & FHTEc'rs - EyEs

Acute:               Contact with large volulnes of smoke may cause minor eye iritafron.

Chronic :          None lqurted

First Aid:         Removeperson to fresh air.  Iffordgn body is suspected, wash eyes in hah meter
for 15 minutes, contact physician.

sECTroN #sO - ExrosuRE & EFREcrs - INGESTloN

ROuTh OF ExrosuRE & EFREcrs - INGEs.IroN

Acute:               Acute ingestion of had may occur from poor personal hygiene associated with the
handling of lead bearing matedals.  The effects of lcad ingestion would be rimm to
those listed under acute inhalation in addition to gastrointestinal irritation.

Chronic:

First Aid:

Chronic ingestion of lead may occur from poor personal hygiene associated with the
handling of lead bcaring materials.  The effects of lead ingestion would be siular to
those fisted under chronic inhalation.

Note:  Wash hands thoroughly with soap and `racer before eating or smoking.

Ingestion is not a likdy route of exposure.  h case of ingestion, contact physich.

SECTION #5E - ExrosuRE & EFREcrs - cARCINOGENEsls DATA

N.T.P.              No

I.A.R.C.:         Gro`p 2B, possibly cacinogenic in humans.

OSRA :             No

sEclroN #5F - ExrosuRE & mREc'rs - coMMENTs

IIead and barium ae toxic metals, which may be rdeased during the firing of moden ammunition.
Can chould be taha in the cleaning of range facilities to minimize the eprue potential to lead
and barium.  Persons engaged in these activities chould wear protechve clothing with an appropriate
reapintor.   Range qperators should consult OSHA 1910.1025 for dctails pertaining to the handling
of lead in the work environment.

Severe  had  intorication  has  been  associated  in  the past  with  sterility,  aborion,  and  stillbirth.
Meden infomafion confining that.lead poisoning affects birth rates or causes injury to the furs
in man is not conclusive.

5
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SFX=ThoN #5G - AGGRAVAHON OF PREEXISTING REAIJIH CONDITIONS

AGGRAVATION To mE+EusTING mAI+TH CoNDmoNS

Exposure to ]cad can aggravate prcexisthg anemia,  cardiovascular and xpiratory diseases and
conditions related to the gastroinestinal, reproductive, renal Qddney) , and central nervous systems.

Reference :       Industrial Toxicolo and Health A 1ications in the Wor
Wimans/B.

SECTION #6 - REACITVITy & roLyMFRlzATION

Stalbility,

Conditions to Avoid:

hcompatible Mterials :

±dous fromposition
ifends:

Polymerization:

Stable under nomal use conditions

Individual  carthdges  may  ignite  if the primer  is  stmck  or  if the
cartridge is exposed to excess heat

Oils, acids, Alkalies, Ammonia, and other corrosive materials

Oxides   of  Barium,   Lead,   Antimony,   Aluminum,   hfagnesium,
Nitrngen,  Calbon,  and Sulfur.   I.Cad and Antimony fume may also
be produced.

Will not occur

SECTION „ - sELrs, LEAKs & DrsrosAL pROcEDUREs

slurs TO BE TAKEN - spnl.s:

Avoid condition detailed in Section #.  If container should rupture, place au loose cartridges from
broken shipping cases into a sturdy container.   Secure comainer carefuuy.

Waste Diapsal Methods:         Contact Manufactuer -Product service (612) 323-3706

6
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SECHON # - smlAL moTECITVE EQu"ENT

Ventilation:                   Use  in  a  war-ventilated  area.     Consult  the  current  addition  of ACGHI
Industrial Ventilalon Manual and/or NRA ventilalon recommendations.

Hotective Equipment:

Eyes:                              Recommend protective eyewcar conforming to ANSI Z-87

Gloves:                           Not generally required

Reapintors:                   Use an approved respirator while cleaning range facilities.   Consult OSIIA
1910.1025 for exact requirements.

Hearing protection:      Hearing proteedon recommended while discharchg cartridges

SECTION " - SPECIAL RECAUTIONS - STORAGE & HANDLING

Store in a dry, cool area in the original container to assure performance.   Keep out of the reach of
children.   Avoid striking the primer of unchanbered carchdges.  Remove ammunition from service
if any of the following conditions have occurred:

Prolonged storage at or above 200 degrees F
Evidence of corrosion
Physical damage
Exposure to oil or apray type lubricants

Avoid prolonged storage in leather cartridge carriers.   Cartridges can ignite if heated to 250 degrees
F indqundent of air.

-_-------------------------------------------
Although reasonable care has been talon in  the preparation of this dcoument,  Federal  Cartridge
Company extends no warranties and makes no representation as to the accuracy or completeness of
the  infomation  contained  herein  and  assumes  no  reaponsibhity  regarding  the  suitability  of this
information for the user' s intended purpose or the consequences of its use.   Each individual should
make a determination as to the suitabhity of the infomation for their paricular purpose.

7
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Remington .+rm.I

REMINGTON   ARMS

.+lulerial Safety Data Sheet

#
EL\Lfii<.I.+``..-..`.......
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'    :I..:. :.                                                  .   :.±..5:.f::....:: :,:i.: :...i.:: :1...;.:i,:I..::....:.::;:..:::;.i.:t.:.: :t-:.::;::.I.I:>;:**..,¥:.aa{  r.^S...-\-+-`\`

Ilris Material Safety Data Sheet has been prepared in compliance with Federal OSHA Hazard
Communicabon Standard ]9 CFR  [910.1200. ALh.SI ZJ00.I-1993  and the ISO Safety Data Sheet
Standard.  This prodrct rliay be cousidercd to be a hazardous chemical under 29 CFR 1910.1200.  This
i]rformation is required (a be disclosed for safet}- in the u.orkplace,   Thfr it/SOS is qppzicndLe only fo the
product .hatlfied herein ar.d only wher\ usx±d properly.

NOTE:  Refer to Section XVH for fdr a/f4cronym£

Product:
Trade Nape:

cAs  rLegivry Hal:
GAS Nalnc:
Formula:
Molccular Weight:
Grade:

Cartridges, Slndl Alms
CENTERFIRE RIFLE, PISTOL & REVOLVER

LOADED ROUND

Eus fatin£
Health:                 2
F[zLrmability:     0
Rcactivi ty :           1

Non
Tis list includes. but is not lirnitcd to, those hazardous materials which coznprise
greater than 1°/o (0.1% if carcinogehic) of the total component weight per 29 CFR
1910.1200.

A Centerfire Rifle. Pistol and Rev.olver Loaded Round is comprised of the following four (4) components.
The hazardous chemicals contained in each arc listed.

1.     Projectile                   Lead. Copper. Zinc.  Antirnony
2.     Brass shellcase       Copper. Zinc, Nickel

::   :mp::I:ant            ¥::=::]¥L:::.L¥;Log£:LemT;yp£:uanty::i::t:`£ra#Tet.eTeunenc

Issued:  April, 1995
•\
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Remingtor\ Arrrs

REMINGTON   ARMS

Material`SofetyDat;g|Sheet

I._I_S_I_PFHAZARDOuSCHEMICALS
( In Alphabctical Order)

C.\S or chemical Name:            .I`TIMONY
C.`S Registry.Nunberi               7J+0-360
Elposure Standards:

PEL (OSHA)                              TWA 0.5 mg/m3
TLV (ACGHI) .................. „ TWA 0.5 mg/m]

__=_T=___-_=-__      ___________       ____       _    _       _    _    __            .      .=== --... = ---.--------                                                                                          : ----------.. _________

GAS or Chemical Name:
CAB Registry Number.

BALREM
74JO-39-3

Elposurc Standards:

Ettt&ScEES.:::::::::::::.:::::..#£8:i:g::

CAS or Chemical Name:
GAS Registry Nunbcr:

COPPER
7uo-50-8

Elposore Standards:
PEL (OSEIA)                              TWA (fume) 0. I mg/m]

TLV (ACGHD ........
rvA (dust, nrist) 1.o mg/m3

.. rvA (fume) 0.2 mg/m]
TWA (dust. irist) I.0 mg/n]

C.rs or chemical Name:            DIBUTYL PHTHAIATE
CAS Registry Number:                84-74-2
EIF]osure Standards:

pTLELvtt&scEEri::::,.--::.:::::::.#£::%::

CAS or chemical Name:            GRAPEITE
CAS Registry Number:               74J04Jro
Elposurc standards:

EEL {OSRA)  ......

kespiral]le Finction: 5 mg/m])
IWA Total Dust:  10 mg/m3; Respirable Fraction: 5 mg/m]

TLV (ACGH) .................... TWA 2 mg/.T.3__(.I?.Hirable dust)                            ...................... _..~ ........ _ .... _

CAS or chemical Name:             LEAD
CAS Registry Number:                7+39-92-I
Exposure Standards:

P£Ltt°AScEb.::::::...:::.:::::.:#£8.:i:#

BEI 50A. in blood,  150/g crcatininc in iirine•-............-.--........--_.-.-..-._.-.-........._.--..--.---..-----....-.-.....---.....-....-I-.----.-.-------...---..--.--.-------.-.---__.-.._`

Trade Name:                                   LEAI} STYPHNATE
CAS or chemical Name:             LEAI) TRINITRORESORCINATE
CAS  Registry Number:                 63918-97-8
Exposure s(andards:                     None established.•-----......_-....-~..-..-.......-.I.-...-_---........'.-.--....--.----...-.-.......---............-.-..-...-.-.-.-..---......-----.-.-........--....----...---...._-

........ quatul Graphite) qransitional: rvA 50 mppco TWA 2.5 mg/in.
(Synthetic Graphite) aransitioml: TWA Total D`ist:  15 mg/m] ;

Issued:   April,  1995

\\
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Remington Arrrs

REMINGTON   ARMS

Material Sa[fety Data Shect

C.`S or Chemical `.iimc:
CAS Registry Number.

NICKEL
7J+Oro2JJ

E±posuTt Standa]-dg:
PEL (OSIIA)                               TWA Soluble compounds: 0. I  mg/m]

TWA [usoluble Compounds  I.0 mg/m]
TLV. (ACGHI) .................... TWA  I.0 mg/m'

(PToposed: TWA 0.05 mg/m3 : humn carcinogen)

Trade Name:
GAS or Chemical Name:
CAS Regivry Numbez.:
Exposu re Standards:

CAS or Chemical Name:
CAS Registry Nunb€r:

NITROCELLULOSE
CELLULOSE TETRANITRATE
9004-70J)
None Estabnshed

r`ilTROGLycERIN
55630

Exposure Standards:
PEL (OSIIA) ....................... Transitional; TWA CL 0.2 ppn (sldn)

SmL 0. I mg/m3 (rfu)
TLV (ACGHI) .................... TWA 0.05 ppm (skin)

......-  I_===_===___     _     -______         _____     _-_i__=======-===__=_=-_==============.._              --.-----------------  =.     __     ___________=_

GAS or chemical Name:            TETRAZENE
GAS Registry Number.                109-27-3
Elposu rc standards:                    None established.
____________=_____=_-==-==L-_____                 _____   __:_    =____===.._____ ...----- =    ..      =    --.----                                 ` -----.- ==______ ----

CAS or chemical Name:            ZINC
CAS Registry Number:                7WO€6rfe
Elpesure standards:                    None established.

Emergency overview:                   Accidental fire or explosion may cause sc`rcre injury or death.

Potential Eluman Health Effects:
Skin Contact:

E}.e Contact:

Inhalation:

lngestiorvAt)sorption:

hfay caLise allergic reaction (scnsitization) in susccptfolc individuals.

Lead dust and fumes can irritate the eyes causing redness and
discharge.

Inhalation of lead dust or fumes may cause irritation to nose. throat.
upper res|)iratory tract and lungs`  Irritation may lead to bronchitis.
hcadeche, lowering of blood pressure and wcakncss.

Ingestion ray cause scvcrc headache. nausea, vomiting, abdominal
pain. fatigue. diaLrThca. trembling, ringing in ear and salivation.

Carcinogenicit}. hfomation:      This prodrct is not classified a carcinogen by lARC. OSHA, NIT or
EPA.   Lead is classified a carcinogen by lARC.

Issued:   April, 1995

•\
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Remir.gton Arms                                                                              Material sofety Data sheet

Iv. FmsT Am REAsuHEs

Skin Contact:

E.vecontact:

Inhalation:

Wash affected area lhoroughi}- with soap and w.atcr    RclL`o`'c contaminated
clothing.   Wash clothiflg thoroughly plior I.o reuse.   Discard any contaminated
lcaLher items  (i.e.  shoes.  ctc.).

If wearing contacts. imlIicdiately remove contact lenses.  Hold cyclids apart and
flush eyes thc]roughly with water for a[ least  15 minutes.  Obtain medical
attention iTrmcdiately.

(mlncdiately relnovc (a fresh air.   Adrfurister artificial respiration. if nccessay.
If breathing is difficult. administer oiqrgen.  Obtain medical attention
iJrmediatcly.

hgcstion/Absorptiot]:       lf conscious. drink large amounts of water.  Induce vomiting.  Immediately
contact a physician or Poison Control Center.  JVcvc7. induce vomiting or give
anything by mouth to an unconscious person.

Flanmab[c Propc rtics:

Eringujshing Media:

Rcfcr to fEL//S fzc]/i.ng.  May ignite if heated to 250°F.  Will ignite when
e.`cposed to flans and high temperatures.  Bc cautious of shrapnel.

Flood  fire with water Lo fight fire and cool shells.   If no water is avajlablc,
use carbon dioride, dry chemical or earth.

Fire-Fighting lnstllictions:     Evacun(e area immcdia(ely.  Deluge area with water.  Wear full fire-
fighting protective gear including face shield or SCBA to protect from
shrapnel.

Safeguards:

Spill Cleanup:

Accidental Rclcasc:

Rcmovc from all sources of igliition.

Use nonsparking equipment to clean up spill.  If disposal is necessary. refer
to XII1. DISPOSAL CONSIDERATIONS .

See abevc.

Personnel Handling:

Storagei

Handle with care.  Do not strike or cliish the rounds.

Store in original containers in a cool, dry, well-ventilated area away from all
sources of ignition.  Do not subjec;t to mechanical shock.  Keep out of reach
of Children.  Ths product mwsr nor bc 5rorcd with acids. strong oxidizers or
caustics.

Issued:   April,  199S
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Rernington ATrrs

REMINGTON   ARMS

Material Sofety Dqla Shect

rm -REroNAL

Enstneering controls:                      N/A

Personal Protc€ti`.e Equipment:   .  Safety glasses rccommendcd when handling or firing rounds.
I  Hearing pro(ection recommended when fling rounds.
•  Use of NIOSII/MSHA-approved respirator rcquiTed when exposed

to fumes and/or dust in an enclosed or poorly-vcndlated area.

Elposu re Guidelines:

Elposurc Limits:

•  Kccp product away from sources of accidental ignition.

•  Exposure linits listed with each hazardous chemical.

ra 0 0 6

PHYSICAI. I)ATA
Appcarancc: Projectile: eylindrical: grayish. silvery color

Case:  eylindrical; t]ronze color

Form:
Color:
Odor.
Boiling Point:
Speciric Gravity:
Vat)or I)eusity:

Solid              Evaporation Rate:
Variable        Melting point:
None             Solubility in water:
N/A               pH,
N/A
N/A

Chemical stability:            Statile under normal use conditions.  Will not react with water.

Other Hazards:
Incompatil) i[ity:          Incompatible with acids. strong oxidizers and caustics.
Polymcrization:          Will not occur.

CoDditioDs to Avoid:         Flalnes, sparks, percussiofL, shcek. static, high temperatures (266°F or l30°C)

Oral LD 50:                     No available data.
Dermal LD 50:                No avallablc data.
Inhalation LC 50:          No available data.
Irritation:                          No( a skin or e}.e irritant.

Aquatic-Toricity:
Lead qc 50) to Bluegill:   2-5 mgA
Barium to Stickleback:   loo mg/1
Barium Nitrate to S(ickleback:   760 mg/1

Environmental Impact:

When used and disposed of properl}.. there is no knoun environmental impact.

Issued:   April,1995
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Rernir.gton ArTas

REMINGTON   ARMS

MaicrialsofctyD_a±glg;£_heck

This prc)duct is considered a characteristic hazardous waste per +0 CFR 261.24/or dipou'a//7«Jporf#
only.   Dispose of as required by local, state and federal laws and regulations.

EPA Hazardous Waste Code:  D008 (lead)

SHIPPING INFORMAHON
Proper Shipping Nanc:
E[azard Class:
unINA NO:
Packiiig Group:
Shippiug Lal]el:
Special Information:

Cartridges, sam iha
ORM.D
N/A
N/A
None required.
May be rcclassified internatiomlly as:

Hazard claLss:          I.4S
UNINA No. :           UN0012
Packing Group:      H
Shipping I.abel:      l.4S hbel

u.s. FEDERAL REGULAnoNs
TSCA hvcntory Status:  Included on list.

HAZARD CLASSHICATION
Ch Ionic Health:           Headache, nausea, weakness
Acute Health:                ALncmia, embryotoxin.
F.iTC Elaazaird..                   0 (per HMIS Rating)
P rcssore Hazard:        Sudden relcasc of pressure.
Reactivity Hazard:      i (per fJhi//SJ3a//.ng)

NFI'A Rating:    Not established.

NI' CA-HMIS Ratings:
Health:                  2
Flammability:     0
Reacti vity :            I

References:
Code Of Federal Regulations. ;`lonlhl.v Summary. CFR 19\0.\200(a) and A`ppemdix E a3.).

Regulations Management Corporation. Bloomington. Indiana. July 1.1994.

Hazardous Chemical Desk Ref ierence:   Tliird Edition, RIG:hold I. Lewis` S[.` Vz\n NosttandE`e\th,Old.
copyright  i993.

American .+alional Slandards [nsli[ute` Z+00 i-\99S

Inlernalional Standards Organi-.a[ion Sofety Dala Sheet Slandard.

Issued:   April,199S

\
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Rendr\gtorlATng_

REMINGTON   ARMS

MatcriaLI Sofat)I Data Shieet

ACGIEI            American conference of Gcrvemmental industrial HyBcnists
AmA WEEL American hdustrial ftyacnists Association-Workplace Endronmcntal Exposure level
ANSI                American National standard Institute
BEI                  Biological Exposure hdcxes
GAS                  Chemical Abstract service
CFR                 Code of Federal Rcgulatious
CL                     Ceiling Limits (not to bc exceeded)
DSL                  Domestic substances List
IPA                 Environmental protcation Ageney
HMrs              IIazardous Materials Identification system
IARC               hielnational Ageney for Research on cancer
IATA               In[crmtional Air Transport Association
ICAO              htematioml civil Aviation organization
rs o                 lntcmational standards organization
nqrl              mnistly of htemational Trade and hd`istry (Japan)
MSHA            Mine sofety and Health Appliance
NFTA               National Fire protection Association
NIOSH            National Institute for occupational safety and Health
NTA                 Natioaal Tranaportation Ageney (Canada)
NTP                 National Toxicology proglaln
OSHA              OccupatiorLal safety and Health Administration
ORM                Other Regulated Materials
I'EL                 Pemissible Exposure Limit (OSHA)
SCBA               Selfeontained Breathing Apparatus
STEL               S hart-Term Exposure Limit
TLV                Theshold Lirit values (ACGIID
TSCA               Tonic substances control Act
TWA               Tine weighted Average
UNINA             United Nations/North Americali adentification number)

For additional informaLtion, p[easc contact:

RemingtoD Ams Company, Inc.
Co nsiimer Inform atio n
Wilmington, DE 19805

(800) 243-9700

HLri-orqu-dincontdrdinthis.\fafcn'aisJ;ty6Ei±to-ri-iii.vid`ids-whTOTFi=Tqu=
expDgedtothispreductthroughLrsc,handling,storageortransporlRemingunbclievcs,yctrmkesnowarranty,that
all  infor"tion contained in this doculnent is culTent as ofthc da(c ofpublicndon.                                                     _ __

Issued:   April,  1995
`\
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PPOOuCT

aENERAL MOTOFis cORpofIATioN
MATERIAL SAFETY DATA SHEET

SECTION  I
hAME  OA

ALL    }(ODc'.S
NUM9EP  (1' ;I  ,pO®,rl  On  I.Wl)

ot;`    OELco   bATTEnr88
MANuf^CTUI€

I) e 1 c a

'S  NAME

Remy    OLvlslo
ADnA€ss

n'     GMC
N.mb .,.,,,.. t'  ci,y,

2401    Coliimhii.    Av€n
HA2AROOuS

Batter

9i.I.  .n®  Zip  COO.)

ue,    ^T\d¢rooil
MATEiiAi  OtscalptioN,

I    IN      46018
pRortl  sH\ppiH6

lM€flG| Y Ttlt
(317)   646-3080

NAME.  HAZAAO  C
wet,   Fiilqd  wlch  lc.Id,-(cot-r6-;'i+`i`.Ert'€

AO0lTIohAI  HAZAAO CLJ,SS€S

Ch€MICAI  FAMILY

l,|d    Con[¢\1C    .

(,,  ,poli¢ao',)

SLi 1 f u r 1 a

rlal) CIA31    8    -    UN2794

SECTioN il -iNGaEDiENTsl]S

CAS  P€CISTPY  NO` xW tw CHEWLOu N"£(3)

•-~.:"#'diil:I,!*f%®?,i`

7664939 37 Sulfurlc   ^¢1d

7732185 8&1 .    Watl`r

74i2an 90 -.
H^

W^

11111_ S€pi,.Liio,.I          -   --     ---
D4r®mtc

_   _ L-  -

--_
Ca€o   And   cover.       Pal           .±1`......-

§|O,|lN¢PO,r'tECTION Ill - PHYSICAL DATA
IVAll=-APf]ESSuin.I _iA( "c\"oFFm(FT5TrE=:__

Av aai   1.280   i   .01
"              ,              i__a?hi[3&Hotl_VAPOB0NSTY ftncENT voiAiiL€ .y voLUM€ in

»^ #E18#T(£Puooy M|___i       I        (All-I)
NA

fVApoA^TlaH A^TE I                . I)
\.soii'6ii.roNMrsACTIgieA,EA,AIC! ptl.                                              <
1,a

pta_cot   -ulHipceap!qutd  (acid  content)                                                        [lsMREmt        uauio     #

SECTION IV - FlftE AND  EXPLOSION HAZAHD DATA



SECTION VI-REACTIVITY DATA

i-,_:itv
uNS1^8|£ CO-ri6Tlfiijorls to AVOID         -

TA,|I
X r

iNcotulpATlallltYlm.`.0.I.to.Ya`d)       oxtdi2i,a   or    redu¢1    a   mat      -.1

..

SECTION Vll.SPILL OR LEAK
STEPS To  a€ RE,I lN M^tin lAl 18  I

PROCEDURES
lLusE0 0A

ConcEln    a

•tac.i   Cnd   !edet..1   regulatlong   I_Qil¢1d   or   lead   .cr4
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AN§LJL®       #UNLf#.#J4iT3F.F%54=

E-KAN rao1

MATEf]lAL  SAFETY  DATA  SHEET

FOBAY
QUICK  IOENTIFIEPl  (ln  Plar`l  Common  Nam®)

#mue`,acturo,'3    ANSUL F|PlE  pfloTECT|oN                                                                             EaTa.#gNo,:     (?EE)M4EE-E99oo

^ddr85E:                 One  stanton  slreel,  MarinattB,  W154143-2542                                                 C)lt`ar  lnlormalron  015)  735-7411
Calls:

Proo&/oa  By:         Safety  and  Hoalth  Department                                                                                        Date  P.oparad:       April  22,1994

SECTION  1  -  lDENTITY

(CT°ramdT°Nna#em@ajatu€#o:;I;ast¢n         FOPIAY  Dry  chemical  Exllnguishlng  Agent                      CAS  No.;           N/A

ChEimical                     N/A  This  is  a  Mixture                                                                                                            Chemieal            Mlxtu/e
Name:                                                                                                                                                                                                                 Fadiiiy:

Fo/mula:                       N/A

SECTION  2  -  lNGFIEDIENTS
pAf`T  A  -  HAZAaoQu§  iNGPIEttiENTS

Princif]al  Ha2erdouB  Componenl[s)  (chemical  and  common  name(3)): W'." GAS  No.                      ^CGIH  TLV               Acuio  Toxicj`y  Data
MagnesiL]m  Aluminum  SilicatE)  (Attapul9ite  Clay) 5-7 8031-18-3              10  ing/M3            NDA

PAFIT  I)  -  OTHER  INGREDIENTS

Olh®r  Con`panenvE)  (chBmical  and  common  name(s)): W(.% GAS  No. Aci)te  Tot;clly  C]ala
Proprietary  Mixtures  of:MonoammoniumPhosphate 65rd2 7722-76.1 Oral  (Prat)  LD5o5750mg/kg

Ammonium  Sulfate 11 2-22 7783-20-2 Oral  (flat)  LD50
3000  m9/kg

Calcium  Carfunate <2 1317-65.3              10  ing/M3            NDA

Mathyl  Hydrogen  Poly§iloiane <1 63146-57-2 NDA

Yellow  Pigment <.05 5468.75-7 NDA

SECTloN  3  -  PHYSICAL  AND  CHEMICAL  CHAFIACTEHISTICS  (Flre  and  Exploslon  Data)
80Po ;ng N/A SP0Clllc                               N/A                      Vapor  prB5Sure       N/A

'nl: Gravity (H20  I 1):                                         (mlt`  tie):

pBiconl vola(il.byVolume(0^): N/A vapor  DenEily                  N/A(Air-1):
Fvapo.ra:i):n  Ra(a           N/A

Snol#E#n. Slight
aefgr(:''ty `n                  Unreactjve

#8aoagi.n,T Yellow  colored  powder,  no  characteristic  odor

Flash  Paini: None FTamn.able  LimiE5           N/AlnAir%byVolume:
5`#iit::Ul!he'                 N/A                 S:i.p'8#L°rn.:         N/A

iFgefij:LF#cvedurce:     NC)NE
-  THIS  IS  AN  EXTINGUISHING  AGENT

Uau3ual  Fire  andExplosionHazarae: Nono

SECTION  4  -   PHY§lcAL  HAZAF]D§
StELbility:                                  urulchle    C]                                         Condi`iong      N/A

Stable    ffl                                       io ^vold:

:R;CfiT,.#,!b``t;'Zvo,a):             Strong  alkalis.  Mg,  oxidizgr§  that  can  release  chlorine  per  NFPA  43A

I g:£Ld;°g::i,ion products:    NH.3  and/Or  pox  may  bo  evalved                                                                                                                                                       ,

B:|Z#:::idon:                w,,,MNaoyL #::   a                  :°XS:Liz?S    N/A
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SECTION  5 -  HEALTH  HAZAf]DS

E-KAN @02

FORAY (Continued)

SECTION  6 -  EMEF]GENcy  AND  Fm§T  AID  pF]OcEDunEs
Eye Coni8ct:                        Flush  wl.Lh  large  amounts  Elf water:  if  irritati.on  F]grsists,  seek  MBdjcal  atterltion.

Skin Conlacl:                      Wash  with  soap  and  wB`er;  if  irritation  persisIS,  Seek  MedicBl  attBntian.

Inh.letian:                            Plamova  victilii  to  /resh  air.  Seek  Medical  at(entior`  if  discomfort  con(inues.

lngaellon:                             If  pa`ienl  i§  conscious,  give  large  amoilnts  of  water  and  Induce  vc)miling.  Seek  Medlcal  help.

SECTION  7 -SPECIAL  PFIOTECTION  INFORMATION

(%e;:=}#r#y;#;:olectl.an     Dust  mask whore  dustinese  i6  prevalent.  or TLV 9xcaedod.  Mechanical  tilter rospiratcJr it  exposure  isprcilongecl.
Vanlilaton:

:#usc    Discre(ionary                                    (MGBBcnhe#i;:al      B9Commended

P,ol"ivoGlovo8: N/A                                                                         :yo',e¢,bn:       gxe£Osmu%?ndod  a3  mechanical  barrier  for  prolonged

01hE]r  ProtcetiveC;lothlngorEquipmenr. If  irritation  occurs,  long  sleeves  and  imperviolis  glovos  should  be  worn.

SECTION  8  -SPECIAL  PPECAUTIONS  AND  SPILL/LEAK  PHOCE0uRES
Pnr.Hcaanu:i,?nng9£db:,:aL:8;a:             Should  be  stored  in  original  container or  An5ul  fire  extinguisher.

Pr':8uilen5:                                    Do  not  mix  agen|5.

SlepS  la  bo TakEin  in  case           SWBep  up.Maleiialifa¢Iea.eaarSpilled:

#e#:d3!EPosal                             Oi5Pose  of in  compliance with  local,  a(ate,  and fodoral  regulations.

HAZAF]DOUS  MATEFIIAL  IDENTIFICATloN  SYSTEM  FIATINGS
HAIARD  INDEX:
4   Severe  Hazard3SeriauAHaLzard -i HEJ\LTH
2   Moderate  Hazard i FLAMVABILITY
1    §lI9n`  Hazard0M:n)malHazard + F`EACTIVITY

N/A  E=   Not  Applicable               NDA  =   NO  Data  Available

^N£LJL .rid FCX]^Y ai. ..oi.`or®d  tr.a.in.dr.

ANsiii FiRE pcoTRTroN. h^AF]iNEm= w 54\43€542 71 5-73S-71 ` 1 Form  No.  F,Bseo.+         ®i991  Wtwm4lo  ll.S..  Inc.            unn) ln  u.£^



E=
DEERE  &  COMPANY
John Doe.e Road, Moline,  lL 61266
1-800-822-8262

Material Safety Data Sheet

JOIN  DEERE  PRol)UCT  NAME:     Hy-a.rd  Tranul..ion  ut  Hrdr.uric  Oil

DATA  SHEET   NO:    8503-40,loo
IATEST   REVISION   DATE:    15   reb.    1989
DEERE   CODE:       Y3,    Y38,    XN,    Y4
JDM   PART   NO:    TY6237,    TY6238,TY6278,

T¥6354,   AR6g444,   jn69445,
TY22028,    TY22062,    TY22077,
TY22078,    TY22079,    TY22080,
TY22092

--------------------------  8|c#Ior  I  -  moDucT  IDRElrlclTICDr -------------------------

CH"ICAI,  NArm  AND  SYNONYMS:     I,ubrlcatlng  oil;   Hydraulic  Fluid;   J20C
CH"ICAli  FAMII,Y:     Hydrocarbon                                           ForuruIA:     Coxplex

--------------------------. &cgloel  11  -  mz^r`DOOs  ENaEEcolz]n8  -------------------------

INGREDIENT
Solvent  refined,
hydrotreated,   heavy
paraffinic distillate

Solvent  refined,
hydrotreated,  middle
distillate

Severely  hydrotreated
light  naphthenic  distillate

Polymeric  additive  in  oil
(poly-methacrylate)

Additive  containing  zinc
dialkyl  dithiophosphate

PERCENT TIJV/PEI,

50-60                        S  tag/m3*

a-2S                       5  mg/m3*

0-25                        5  mg/m3+

10-15

5-6

None

None

V.P.                            GAS.#

64742547

64742467

64742536

None

Mixture
`for  oil  ulstB
-----------------------------. zcTloiT Ill  - pHIalc^I, n^=^ -----------------------------

:°:5H:I:3]#:i"¥;A.N.A.                                       fu8##:# #£:?R=;!i.  0. 89
VAPOR  DENSITY:      N.A.                                                                         Sol,UBII.ITY  IN  WATER:      Insoluble
APPEARANCE/OcOR:     dark  amber/slight  odor                N.A.   -  not  available

----------------------  &ECTlcn9  Iv  -  nR=  I mlosloi. mzAF`D n^zAL ----------------------

FLASH   PolNT:      39o°   r     c.o.c.                                                   I.IArmmBLE  LIMIT   -I,EL:      N.A.
EXTINGUISHING  REDIA:     Water  fog,   foam,   dry  chemical,   carbon  dioxide,   or  halogenated
agents .
SPECIAI.  FIRE  rlGHTING  PROCEI)URES:     Do  not  u.e  a  direct  Btzeam  of  water.      Product  Will
float  and  can  be  reigniced  on  lurface  of  water.     Cool  fire  exposed  containers  with
water.     Use  NIOSH  approved  self-contained  breathing  apparatus.
UNUSUAL   FIRE   €   EXPLOSION   IIZIZARDS:      None



CE
DEEF]E  a  COMPANY

damage.     Inhalation  -remove

Material Safety Data Sheet

DATA  SIIEET   NO:       8503-40,loo
Page  2

-~ -------------------------  &zcTlcIN v  -  mL" mz7iro  nLTAL ----------------------------

EXPOSURE  I.IMIT:      See  Section  11   -Hazardous   Ingredients
EFFECTS  OF  OVEREXPOSURE:     Exposure  to  vapors   or  mlstl   of  this  product  may  cause  mild
upper  respiratory  tract  irritltion.     Prolonged  or  repeat.d  contact  may  cause  various
skin  disorders  such  as  derlr`atiti.,   oil  acme,   or  folliculitis.     Eye  contact  is  rinimally
irritating.     Effects  of  ingestion  are  expected  to  be  relatively  non-toxic.  Exposure  to
product  may  aggravate  preexi.ting  skin  and  respiratory  conditions.
rmRGENCY  6   FIRST  AID:     E][±±  -flush  with  water  ls  minutes.     Skin  -remove  contahinated
clothing;  wash  skin  with  soap  and  water;  if  rmterial  is  lnjecE=a-under  the  skin,  do  not
wait  I or  symptoms  to  develop  -  get  medical  attention  promptly  to  prevent  serious

victim  to  fresh  .ir  and  provide  oxygen  if  breathing  is
difficult.     Ingestion  -  do  NOT  induce  vomiting.     In  ail  cases  s=ek  medical  attefition.

----------------------------  s=cTlcIN vI  -  n=ACTr\rlTr  D^zL -----------------------------
STABILITY!      Stable
INCOMPATIBII.ITY:     Avoid  open  flame,   and  oxidizing  rmterials
HAZARDOUS   POLYRERIZATION:      Will   not   occur
DECOMPOSITION.  PRODUCTS:      Dependent  on  combustion  conditions.     A  complex  mixture   of
airborne  solid,   liquid,   and  gas  will  evolve  when  thl.  ziLaterlal  undergoes  pyrolysis  or
combustion.     Oxides  of  carbon,   .ulfur,   phosphoroul,   and  other  unidentified  organic  com-
pounds  may  be  fomed.
------------------------  S=Cpla» vlI  -  splld] oR IZAx mocDtm=  ------------------------

STEPS   TO   BE  TAKEN   IN   CASE  MATERIAL   IS   RELEASED  OR  SPILLED:    Dike   and   contain.   Use   vacuum
or  an  absorbent  such  as  clay  or  sand  to  pick  up.     Flush  area  with  water  to  remove  trace
residue.     NOTE:     This  product  is  classified  aa  an  oil  under  the  Clean  Water  Act.
Spills,   entering  surface  waters  or  any  watercourse  or  Sewer  leading  to  surface  waters,
rust  be  reported  to  the  National  Response  Center  BOO-424-9802.
WASTE  DISPOSAI.  RETHOD:   In  accord  with  federal,   state,   and  local  regulations

-------------------  8ECTlow vlll  -  pE`oncgrv= zQulnmn  nironingloN  -------------------

VENTIIATION:     I.ocal  exhaust  to  keep  TI,V/PEI,  below  acceptable  levels
RESPIRATOR:      NIOSH   approved  as   needed                         EYE  WEAR:      Recomended
GliovES:     Recormended  to  minimize  skin  contact    OTHER:

---------------------------  8=C=Ia» Ix -  .zqEclJ\L m=cAmloNs  --------------------------

Minimize  skin  contact.     Wash  with  soap  and  water  before  eating,   smoking,   or  using
toilet  fac:ilitles.     Launder  contaminated  clothing  before  reuse.     Properly  dispose  of
contaulnated  articles  including  ®hoe®  that  cannot  be  cleaned.     Store  in  a  cool,  dry
Place  With  adequate  ventilation.     Keep  aw.y  from  open  flames.     Keep  away  from  children.
-----------------------------  slcTlaN I  - t]A=AL m=p7iR^rloer  ----------------------------

NAME:   T.   M.   Snyder,   CIH                                                          TITI.E:   Industrial  Hygienist

SIGNATURE:                                                                                                 mTE:      January  29,1998
_ _ _ _ --------------------------------------- _ _ _ _ _ _ - - _ - - - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ .. _ -- _ _ _ _ _ _ _ _ _ _ ----
"®  lnformtlon  contained  her.1n  ls  b.1loved  to  b.  .ccur.t..  |tow.`ror,  no  w.rranty  li  expr.ssed  or  lapll.a  rag.rdlng  th.
accuracy  of  thee.  data  or  the  I:..u|ts  to  b.  obta|b.a  froin  Ch.  u..  th.fcof .    Vendor  .9J-g  ro  I:.3Pon.1blllty  for  lELjuty
to  V.nd®.  o.  thl.a  persons  proxl-at.1y c.us.a by  th.  ntorla|  |f  `r..sonul]l.  a.I.ty proc.du[.a  .I.  rot  ldh.red  to  as
•tlp`11|t.a  ln  the  d.C.  sh..t.    twrth.mar.,  v.r`d..  .a.um]  th.  .lck  ln u"  of  tl" uc.rltl.
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I

RE
CITG0 PetTo[eum Corpomtion

P. 0. Box 3758
TULsa, Oklahoma  74102

Material Safety Data Sheet
Trnde Name:            CITGO No, 2 Fuel Oils, AII Grndes

GAS No.:                   68476-30-2

Synonyms:                Fuel oil, No. 2

CITG0 lndcxNo.:  5388

(P
Healtli PreeatLtions:

safety pT"utiom;

I"ISRuting1:

Date:  September 26,1997

Commodjtycode:       AG2F0

Tcohnical contact:                 (918) 495-5933
Medical Emergency:             (918) 4954700
CREMTREC Emengency:   {E00) 424-9300

¥±ERIAL llAZARD EVALu4PQH
crOSHAHazardCommunicationS-ri]idud[29CFR1910.t200])

DANGER:Harmfulorfaulifs`mllowed;canentcrtheJungsandcousc
damage.  Contains Petl`oleum I)istillates.  If swallowed, do not induce vomiting.
Call a physician immediately.  Keep out of reach of children.

Cchbustible Liquid.  Keep away from hcaL flare and other potential ignition
SoLJrces.

Health: i.                        F]anmability:  2

1.0 GENERIc cormosmoN ; cOMpONENTs
Rcetivjty:  Q

ColnpolifntsPctroijumDistill8tes(Acomplexinixmre of l[ydTouTbons,havingavis¢o8ityrngeof32.6SUSto37.9SUSat37.7oC(ioooF).) Cus No, A I  Flunf.d I)&t&
68476-30-2 loo Oral LDso (rat):                 9.0 ming

Demal LD(rndt]it):         >5gm/kg
betTnal sensitizBtion:      Nonscngiti2iTtg
Skin (rabbit):                      Irritant
Eye (Tal]bit):                        Mild irritant
Tcratogenesis (nt):          Negative

2.0  PHYSICAL I)ATA

iHYSICALHAZARDCI,ASSIFICATION(Per29CFRl910.1200)COb'bl
in  ustl   CCompressed CdsExplosive Y¢sNoNo Flammchl¢ No ftyrophoric NO

Organic Peroxide No FLeactivity NO
Oxidizcr No Stable Yes

...,..i) 'Hal Rndns:    lcustfl:    Slighi-I;    med¢th2;    high.3:    ¢xtlcncJt.
-,---., _-

aetii#E:;::I::-;iTestAdiFO:.s::i-±;=2a;:T997...€±`=:I:::;I         ,'-`             .

`\

_ _  __  _ ,---- _  _ ,-,,---,-,,C(Tqoesignedtheevalues-basedapthwhutonceductedny"ani.toNPC^guid¢lincs.`Uscofonastedsk

5:).±5apqu__q.natc±hlthlypHRIitthn.re.haithof]:±¢t*.:.:;...:...:,.~..`..`..`...:.:........I.:„.;`:.1j..;,::..,.:`......:.
NEJNotEiniis-h-ed•-.1;..pngcl`6f7

P  .  81  /©7
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2.0  PHYSICAL DATA (continued)
Boiling Point  760 mm  Hg, OC (°F):
Specific Gravity (0 °F) (H20 =  I ):
Vapor Deli5ity (Air =  1 ):
% Volatiles by Volume:
Melting Point, oc (oF):

I_a.P=L[..I:es.Su.r`e.,mmhg(25oC)..Solubi(ity in Water:
Evaporation REte:(n-butyl acetatg =  I ):
pll of Undiluted Product:
Appearance and Odor:

Dyed:
Undyed:

160 -360 (J20 -680)
0.84
>1

ND
-29 (-20)
2-26
Negligible
<]
NA

Red liquid, petroleum odor.
Waterwhitctoyellowtintedliquid,petrolcunodor.

3.0  FIRE ANI} EXPLOSION DATA
Flash Point CX:. ac (°F):
Flngh Point CC, °C (aD;

£:tpoAgnE::nngT:empe"re,octoF,:
F]apmabl¢Lirnitsr%dyvolumcinair):
Extinguishing Media:
Special Fire Fighting Prcoedure:

Uni"al Fire or Explosion Hind:

4.0  REACTIVITY I}ATA
Stability:
ConditionsContributingtolnstabilily:
Incompfltibiljty:
ELdous D¢composition Prducts:
(thcmal,unlcssotherwiscpeified)
tJ__ -.-. )___     -    .Hazndous PolymcrizEtion:

ND
52 -85 (125 -185)
254 - 285 (489 - 545)
Health:  a           Flanmability:  2
Icower:  Q£        Upper:  Z4
C02, dry chemical, foam, water fog

Reaedvity:  Q

_-
WearselfLcobtalnedbreiningappamtuswlienina
confined arch.  Structuml firefigl]ter's pl.ote¢[ive
cquipmeBtwillon]yprovjdeJimjtedpToteon`on.
FiresinvolvingthopreductsrepresentcdbythisMSI)S
may releng irrhatjng fumes.

Stchle.
Heat. flame.
Oxidizing agents.
Cartondjoxjdc(C02),smoke,fumes,hydrocwhrls,
carbonmonoxide(CO)aJidoxidcsofnitrogen.
Hazndouspolymerizfltionisnotexpectedtooccur.

5.0  SPILL, LEAK AND DISPOSAL PROCEI}URES
Proedure if Mflt¢ritl is Spilled:
•     Remove Sources of heat or ignition; provide ventilation; ¢onflin leak.
•      Small s|]ilts:   Absorb released maten-al with Won-combustible absorbent.   Place into containers for

later disposal.  (See Waste Disposal section below.)

]Th2ard Rating:

CITcO amipnA J=?£ul="#+:;chman°d=ia-2iAi+grj:?i.A¥=T.C_i:
pdr§.uant to NFP^

clTapvryi,.::2fu€iEO`i.k`-AHG:.i;;.-t.;.±O:..S¥inp¥r¥
guidelihri.

Estat'I
2:€,.I+997...qu.:538!)......,.:``:...-£i.EE;3i-i-iT7

ished
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5.0  SPILL, LEAK AND I)ISPOSAL PROCEI)URES (continued)
•      Ilange spills:   Evacuate arch in the cv¢nt ofsignificant spills.  Adequately ventilate arcs and

determine potential exposure conditions.  Exposure potelltial may rapuile the use
rc§pjmitory pltitection.  Use proteetiye clothing.  Contain spill in tcmpo[iny dikes to
avoidproductmigrationandtoassistinr¢covery.Dollotallowmaterialtocscape
into sewers, ground water, draimge ditches or surface waters.

I      ControHgnition sources around spin area.  Use ofa fire fighting foam blanket on spHled material
will reduce vapor release and fire potential.

I      Administer first aid. as needed.
•     OSHA regulations lmy requjrc establishing a regulated area with site control.
•     Reper"pills as rcqujred to appropri&lc federal. state and local authorities.

~    WasteDisposal:
•     It is the responsibility ofth¢ use"a determine if the material is a halous waste at the time of

disposal.
•     Tunsporfution, beatmen| rfemgc and disposal of waste n`ateria] must be conducted ib accordance

withRCRAregulations(sce40CFR260throngh40CFR271).
I     State and/or local regu]atious may b¢ more restrl.ctive.
•     contact th¢ RCRA/Supelfud Hotline Et (800) 424-9346 or your regional us EPA office for

guidance concerning case specific disposal issues.

I.ItlteetiveMeusurtSDuringRepairaudMaintcnan¢¢ofContamlnatcdEqutpmcnt:
•     Rcfcr to section 7.0 -Special protection lnfomation.
I     Keep uunccessary persons from hazed arEL

:   3:i:I:vd#:E8=q:i:moefn]Lm:eiio:¥&'::qisms::: :8i¢:a+#ee:nd protective clothing if d iRIt
contact is onticjpated.
Provideventi]ationtomaintainexposurepotentialbelowapplicablecxposurelcvels.
Eliminate heat and ig[tition soL]rces.
Remove contuninated clothing,
Wash exposed skin thoroughly with soap and wqter.

6.0  lmALTH IIAZARI) DATA
HcalthHmrdClassificationqer29CFR1910.1200):

mgllly ToxicToxicCto- No Sensitizx!r No
No Rcpreductive Effects No

rrosive1' No Mutagen No
rTltant Yes Thrget Organ (skin) Yes

Carcinogen:

prod_uct/ComponentNo.2FuelOil
I  CAI No.I-68476-30-2 Cone. (%) NTP I^RC OSHA 0'hcr

loo No Group 3 No ND
Toricity sun"ry:                  If sunlloThismatned, this material can enter the lungs and cause sev€rc daf"gc.erialcancauseskiniITitation.

NL£LTN^Ot`qu.`quf_..^.._._..,...-TxpN9Dap..,...--"..,-usfa
crfroNO: 2 Fuel ojl* All Grid±±'{AG2FO. scpt`cmbei 26, idr7..CIN; 53§8)         I    ' '. Established
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6.0  HEALTH HAZARD DATA (continued)
M&jorRoute(a) orEntry:           Inhalation ofmists cirvapoTs.  Skin contact.

Acute Exposure Symptoms:
Inhalation:        (nhalation ofmists or vapors above appHcable workplace exposure levels can cause

transientcuphori4respiratorytractirritation.gastrointesti"IiITitation.headache,
dizziness,orcentrallieryoussyst¢mdcpf¢ssioli.StudieswithlabomtoryanilTialssuggest
thatbronchaconstrictionandrgspiratoryimpairmcntarcassociatedwithinhalatjonof
high concentrations of fuel o`] mists.

Dermal;
Eye:

_   Ingestion:

Injection:
inflanmati.on,swelling,fever,and§ystemiceffects,includingpulmonnyedemq

_   _ _--_  ----- vv -..- `+.u..  I.I++.  `r(.`|>+;  Ill LLdLlullt

pneumonia and mild central nervous ay8tem depressioli.  Injection of pre§stlrized
hydro¢arhous¢ansevcre,pemanentu.ssuedanage.

ChronicExpsureSymptoms;
Th¢productsrepres¢nteddythisMSDScontrinamixtureofpetroleumhydrocarbonscommonly
rcferredtoas"middledistillates.nljaboratorydatahaveassocialedsolliemiddledistillateswith
skinqucerwhenth¢materialisapplied[cpeatedlyov¢rthelifetimeofthetestanim_al.
Middledistillatessimilartotheproductsrcpresentedby.thisMSDShavebeenasso¢jatedwith
liverandkjdneydanageinsubchronic(90day)inhalatl'onstudiesofmalemts.Therelevanceof
these firidings to liuman health is uTlcleELr.

Prolongedorfrequent¢ontactcancaus¢thc§kintodryorcrack.Al.§o,Iongtemd¢rmal
exposurecancauseaHinllanmationoftheSkinmarkedbyrednesstpainoritohing(dema[itis).

Other Special Erreets:
None.

This material can callse Skin irritation.

Ttlismaterialcan¢auset"sient¢yeiITitationincludingstin8ingtearingandswolling.
SymptamsoffueloHing¢§tioncanincludebumingofmouthanduppergustrointestinal
tmcL§tomachcrmps,coughittg,drow§incss,restlessness,irrhability,vomiting,diarfuea
and uncons¢iousnes5.  In addition. breathing difficulty may develop.  Coughing,
pncunoniaandprinfulbmathjngcansuggestthflttheproductheentciedthelungs.
Ingestionoflngeconccntmti.onsofproductcancauseconvu[sjons,comaanddeath.
Inj¢¢tionunderth¢skin,inmuscleorintothebloodstreamcancatiseirritation.
inflamMah.iin    f`..,All:__   ,.__._             .

MedicalCondltiomAggnvltedbyExposure:
Jndividunlswithch"icttespiutorydisordas,liverdysfunctionorkidneydi§caseenhAvethese
conditiousaggravatedbyelevatedexposL]rctovapors,mi5tsoraerosolsofthismaterial.

FirstAidandEmergeucyProceduresrorAcuteEflccts:
Inhahtlon:        Move victi.in to froh air"viedm is not dreathing, immediately begin cardiapulmonary

rtsuLtcitj]tinn /rt}F)\    It`L`_.ul:__._  ..I-      ,_    ._.
------... a.  Mul..`..`+.I.+-I/  LJit5L.I  uz]+uLuiiL[LlrlL]Tial

resuscitation (CPR).  If breathing is difficulL  I 00 pal.cent humidified oxygen should be
administered by a qualified individual.   Seek medical attention immediately.

Remove contaminated clothing.  Wash exposed skin with soap and water.  LAunder
clothingbeforcuse.Seekmedicalattcntioniftissuc8ppearsdamagedorifirritation
persists.
Flush¢yeswithccolwaterwhileaccasionallyliftingandloweringeyclids.Remove
contactl¢nsesifwom.Scekmedicalattention.ifexcessivetearing,irritatianorpain
persists.

¥'.'`FHj:fail;-;I;G-i;;{igrp::`#§#g;::2£.;-i..ap,7,.c.qu.i.53!.9t,.„+:i,..`.:;

Dermal:

Eyes:

CITcO Nd.[
-.....FTB?49t.1.i.-}
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6.0  HEALTH IIAZARD DATA (continued)
Ingestion:          Do not induce vomiting.  Ifspontmcous vomiting is about to cecur, place victim.s head

below knees.  Never give anything by mouth to a person who is not fully conscious.
Seek medical attention immediately.

Injection:           Injection undefthc Skin, in muscle or into the blond 5trean is a medical emergency.
Seek medical attention irnmediat¢ly.

Notes to Physician:
Inhahtion:        If cough or difficulty in breathing develops, evaluate foHespiratorytmct irritation,

bronchitis. or pnoumonitis.  Administer loo |]elicent humidified siipplemental oxygen
with assisted velitilation as required.  In Symptomatic patients (Coughing, choking.
tachypnca, e(c.). monitor blood gases to assure ndcqu&te venti]atjon,  If vital signs
I.,-A___  _L____   I _  _\_____   _ -``-``-`,-` .--.. `"-`  `.-e\|\,
becomeabnolmlorsymptomsaevElop,obtainachestx-ray.
The viscosity at of this material js approximately 32 SUS at looa F.  Accordiligly, upon
ingestion, there is a high risk of pulllionny aspiration.  Aspimtion can insult in chemical
pneumonitis or lipoid pneumonia.  R¢moval by careful gastric lavage with tight fitting,
cufRE endotrachcal tube may be cousjdered.
Pulmonary edem en be managed with PEEP und supplcmental oxygen.  Antibiot].cs are
indicated only if bacterial superinfcotion of the lungs accur5.  Sterojds have not been
shown to be of benefit for hydlunrbon pneunonitis.

Ingestion:

7.0  SPECIAL I.ROTECHON INFORIVIATI0N
Velttilation napuirements:

Ueeinwillventilatedaroa.Inconfinedapaccsorwhcnhotm.cohanical.vcntilationlnnybe.
pequirodtom&inthinairbom¢conccntntiousb¢Iowapplicndleworkplaceexpesurelevelses
evaluated ky designated and properly trfuned individngls.

Applicable Workphcc E*posure Levels:

Cbcmlc4l ^CGIH ACGIH TLV ^CGIH OSHA OSH^ PEL OSHAComponentPetrolcunDistillatcs TLV rv^ STEL/ TL.V PEL TW^ STEL/ PEL
Ppm Cclling (C) Skin I)Pin Ceiling (C) Skinnotation?
(mg"))RE pl,in (ng".) Potation? (mg") ppm (mg".)

NE NE NE NE NE
Specific Persom] Pro teetive EquiIlment,

Persomlprotectivecq`]ipmentchouldbeselectedharduponthcconditionsunderwhichthis
materfulisued.Ahatasscrmentofth¢workareaforPPEIapuirem¢ntschouldbecondu¢ted
byaqunlifiedproftrsionalpur5un'ittoOSHAregulations.

Respiratory:     Only NIOSH or MSIIA appltived cquipmcnt should be used.  Use of an orgunjc vapo"nd
dusvmistfitterdue]catthdgcrespirzLtorisrequiTedwhenvaporandmistconccr]trations
exceed the Epplionble workplace exposure lcvcls.  Respintory protection 8hould be

con!ami.noted. cl,othing ond launder..befipe Tin.

..I)
'.,

Eyes:
Dermal:

Clothing,or
Equfl,P?Pt=...

selected on the basis of the maximu-in cxpcaed air con.centm;ich.--I ------ ~--~ --~ --

Usesaf:rtygogglcsorchemicalsplashgogglesifsplashingisanticipated.
useglovesconstructedofimpcrviousmaterialssuchashcavynitrilerubberiffrequent
or prolonged contact is cxpccted.
WcarbodyLcovedngworkclothatoavoidprololigedorrepcatedcxposur¢.Ronovc

NEINot EndLiched
Pngc 5 of 7¥faNgNAO=pz:Ffaj:!¢O:,sA,,Grrf'&{Aa2F6,s;riT#.2Ti39;,c.IN:5388t

•\
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8.0  TRANSPORTATION ANI} SPECIAL PRECAUTIONS
Storage:              Do not useorstorc this product ncarhcaL flame oroth¢rpotential ignition sources.  Do

liot store with oxidizers.   Do tiot store this product jn illllabeled containers.   Keep
contajncrclosed.

Dflngen              FhmmbleorcombustlbleLiquid.  Vaporsflre heavierthan airand maytravel to an
ignition source and flash back.   Use only in a w¢II ventilated 8rca.  Never siphon 6y
mouth.  Empty containers may contain product residues which can ignjt¢ with explosjvc
fol-ce.  Consult appropriate federalt state arid local authon.ties before reusing.
recollditioning,reclaiming,recy¢Iingordisposingafemptycontainersand/orwa5te
residues a.f this product.

I}OT lnrormatlon:

ProperShippjngNune:
Hflzard Class:
Hazard Identification No.:
Placard:

Fuel Oil, No2
3
uN  1202
Flaitlmable liquid

9,0  ENVHONMEr`rrAL DATA
IEfi!ELQfi±£EpperfudAIIIen_d_mentsipd..Reauthon.z±tiopActof]9_8_¢{San

Sfio.n31LT_olicche±
ThisPJuluctisnotknowncontainmycomponentsincoi`centmtiol`sabovcalcm/*I.miflevelsthatare
listedastoxicchelTiicalsin40CFRPart372pursilanttother¢quiremcntsofSection3HofsARA.

S!s±ig±±±J:a12-Hamrd._€_ate€oric+Ei
Thisproductmaym¢¢tolieormoreofthcchte.riaforthehazal`dcategoriesdefinedin40CFRPaJt370
as established by Sections 311  and 312 of SARA as indicated below:

F¥F:d#=::d{Aocnujtce,,Ee:,]#E=rrdd.        ¥               i:::I:.:eRfi±ofprcssureHaard:     #:

gas::===g=::=;:g::=ntsinconcenmtionsrmerthanonepementthataclistedasExdemclyH&zardousSubstancesin40CFRPart355pursLLanttotherequirementsofsection
302(a) of SARA.

ifewflActtcvyAI
UnderthcCWA,dischargesofcrudeoHandpetroLeumpToductstosurfroewatcrwithoLnproperFederal
andStatep¢rmitsmustbereportedimmediutclytothcN&n-o"IResponseCenferBt(800)424-8802.

±£=prgrquEul§±dyifengqu±5==E=E£EiiE:£:¥=nm±E!=!-ES±e±±±=£9!±±rmfatioEL±+:abiljty4er(onRqu.seg±
ASd¢finedbyCERCLA,thetem"hanrdous§ubstan¢c"do¢snotinc]udepetroleun,in¢ludingcrudcoH
oranyfhactionthereofwhichisnototh¢Twjscsp¢cifica]|ylistedordesignatedasahazndotJssubstance,

„,`i`vi,nppiit3coitl -..............-...... '-..   ND-NaData
clTcoNO..2.Fdei..ciii;^IIGndcstAG2FO.sarfuha._fi_.ii

•.-.-... NE-Not Established
•-I   .,,      _i-__

fte5t.Agap...*ptr,qu.i.9;..I.ap.7.CIN:...:38;8i...„......,...:pd8!,6.af7.,-i
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9.0  Er`rvIRONMENTAL DATA (Continued)
£a!±fe=Tnia Propas!_tion 65 IThe Sa_fe_Drinki.ng__vyater and To.xics Enfor.cgmeitt Act`:i
W8rmiug:  This material contains the following chemicals which are lcnown to the Sratc of califomja to
cause cancer, birth defects or other reproductive ham. and arc subject to the requirements of california
Proposition 65 (CA Health & Safety Code Section 25249.5):

£LomLpgE±±±±                                                                             Eflin
Diesel Engine Exhaust                                                                  Cancer

aleE±ersevworkerand.Cq_E+±±uEitr_Right-to-KqqvyL4gr
Fuel C)il (68476-30-2)

_    _Toxic substi_uses control Aqt_qs±4±
Reported ln TSCA Inventory as: Product Components

LNo,2Fueloih X

10.0  LjusELING

ELAREELB±
HARhITUI, D SWAIAflwED - CAN ENTER LINGS ANI)
CAUSE I}ARAGE
CONTAINS PETROLEUM D ISTII.IATES
coMBusTmRE LIQulD
CAUSES SICIN IRRITATION
MAY CAUSE-CANcm BASED ON ANIMAL DATA
TARGET ORGAN®:  Skin

LiHfflidrmHri
Keep away from heat, sparks and fl[imcs,  Keep contein€r closed.
Avoid brcatliing vapor or mists.
Avoid direct dernal coltta.ct.

ERST AE
If owallowed, do Dot induce vomltliig.
Call a physicifLn lmpl¢diatoly.
In cage of contact, ronovc coBtanilnated clothitig imlnedinte]y and
waEI] thoroughly with Soap alid `i.ater,

ALL STATERENIS,
DATA SHEET ARE BELIEVED T0 BE ACCURATE AND RELIABLE, BUT ARE PRESENTED
wITHoun GUARANTEE, REPRESENTATION, wARRANTy, OR REspONslBILITv oF
ANT KIND, ExpREssED oR IrmuED.  ANT ALND ALL REPRESENTATIONs ANI>/oR
wARRANTIEs OF MERcllANTABILITy OR FrrNEss FOR A pARTlcuLAR puRposE
ARE SPECIHCALLY DISCLAIMEI),  USERE SII0ULD MAKE TEZEIR OWN
INVESTIGATloNs lt} DETERMINE TIIE stirrABmTy oF THE RTOFRATI0N 0R
I]RODucTs roR IHEm pARHcuIAR puRTOsE. NOTEENG CONTAINED ImRE IN Is
INTENDED as pERMlssloN. INI]ucEMENT OR REcohREroATloN To VIol,ATE ANT
IAwsoRTOpRAericEANyINVENTIONcOvEREDByEHSTINGpATENTs,-----,J'-__   .

INFORMATION, AND DATA

CoPY"GErrs oR INVEr`rnoNs.
NA-Nqt App] icablc

PROVIDED IN THIS MATERIAL SAFETY

ND-No Data
Cllco No. 2 Fuel Oils, All Grades (AG2FO. S¢ptamber 26,1997. GIN: 5388)

`\

P . e]7/©7
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)MATERIAL SAFETY  DATA SHEET
PR0C}UCT

SA   825    0012

P.3

HAZAAIJ  f`ATING                            f..
4  _  gxTnEME
3  -HIGH
2  -MOOEIATE
I  -  8L'aHT

lN8lGNIFIC^NT

LITHIUM   M-P    GREASE                  I   I                                                                                 ,
SECTION  1 EMEqGENCY  TELEPHONEr¢T¥F,ACTunER782-5soQEfiEffaEci.(8ooi424.93oo

w I T c cj M At` u i A c T u a il` 6 0 I v ls io N  c) R 6 ij 6sio I,. R y1.-----.---.--

Abc)peas  iNiiMBEfl.  STaEET. ciTy.  STATE. Zip  CC)nfi+

iiiiiiiiiiiiiiiiillllllllll-
C-hEMICAINAME0flFAM11Y3PetroleumHvdrc]carbor`

FC)RMIJLA,NA

fcHEMICAL.                                                 I PHYSIC.AL"
SECTION  11  -.CHEMIC:AI  AND  PHY§lcAL  PROPERTIESh:2AfiDOuSDECOMPOSITIONPflooucTS FORMa          Seml-solld

6           Carbon   monoxlc!e.    cart:c>n    dlctxide                                                                                   °°°fl         Mineral    oH
lNCOMPATl8lLITV iKEEF ^W^V Ff`OMlStrongoxidlzlngagents    such   as:        hydrogen    peroxlde,6c.h.rc)mlcE]cld.brc)r.tr`e eAPPEARANCEioGrease

list ALL toxic  AND HAZAROcius iNaREDi€NTs7Nc,ne LOB"I        Ambe.r

PE'2 CIFIC  GRAVITtiwAT€a]1`RT80ILINGPT 0 . 924NDA          .c®E

•.-'..-.                                                       N  I)ATA

-I

a FiEclAi f if`E i iGHT ING FBOcEDijaE6
FIAiHot°:N"E`    c.a.C.

13',

ineLTINQ PT.                     NA                       .c,C

Fire   t!ghters   should   wear   aneoprovedselfcontflnedbreathing 36 ±.c   374__.f
FIAMMABLE LIMIT6  tbNDA

Solu8IirTTwWATERAT25-.c'b

Net I  i r I b I e

24
aDparatus`                J 27   LOWEF`__UPPER_EXTINGul8HINGACIENT5aDf`YCH£MICALX:CO.=WATEftsmAy*Fo^M.W^TERfoG%SANO/E^fl"„-OTHEFt

UNuSuAL FinE AND ExpiosioN H^ZABDSOer\5esmoke

*  VOLATILE'a`.YWTt''
NA

2e €VAP.  RATE

NA
fv        I-lEAITH  HAZARD  DATASECPEPl TloN          -MisstBiEcc]NCENTfiATioNs iAmi

I

-VIPOB Pf`E§SuRElmmHo.tZO.Cl
NA

9 NDA v^POR OgNsrrTIAm-'' NA
EFFECTS Of  OVEREXPOSuRE

'9

oH  ^S  IS
NA

]o        May   cause   skin   a   eye   irrltation   wlth   prolonged   cc)ntact.
TC)-*1CC}10GICALPRC}PERTIES JO oH'

STf`ONG ACIDSTnoNGBASESTABLE                                          -XUN5T^gLE_3'
3' NP,A.

EhJ2I3= EPIGENcy FlasT Ale PAOCEDufiESEVEsFlushwithlarge    amounts    cif    water    for    at     least     15   mlrLCallaohysicienImmediately.

SKINCONTACT         wasn    thorc>ugh|y    with    soap    afld    Water. v`sS33 r'y                 1 oo<o`no*.AATloo.F

lNllALATioN                  NDA

=2

j<3!
JI             NA                                                                                    i

iFswALiowED        CaH     a    PhYSIcten     lmmedtate`y.

ii

N4   -   NOT  AppLic^eiE NOA   .   NO  C)ATA  AVAILABLE

paq61   ot  2

<t  LESS  THAtt >.MOBEIHAN
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MATERIAL  SAFETY  DATA  SHEET      pRcioucT

F.d

SA   825    00!2

',-
PqECAUTloNS To aE  TAKEN IN I+ANDLiNG ^NO  SToaAGE

Kee p   conta i ners   c I osed .
J3

I-
uN.a;%l.'tfTTE°  E€,

u.5. a.a.T. pRapEa 8HlppiNG NAME,7                                                                                                                                                                 MBEP

:.                 aE€UoL.%T€D  E

u.a, a.O.I. HAZAf`O CIASS,a

#Nu
TPANSPOITATIONEMEaGENcyiNfoaM^TioNCHEMTPIEC1-{8aoi4]4.g3ooI,

RQ60 LABEL(EI  REQUIRED6'

FBEIGHT CIA89ZslFicAtiaNPetrc>leul   Lubric:etin€   C`reEse

a.£CIAL TRANBPOBT^TION NOTES=3

SECTION tx -COMMENTS

KEEP    OUT    OF    F2=AC.i    OF   CHI  L9REN!  !
>='

WO   b.li.Ve  lhc   6ta`emonts.  technical   |nformaticin  and  tacamm.ndatlons  Cofitbined  h.r.in  an  i6liabl..  but  they
are  given   Wlthout  warranty  or  guarantee  of   |ny  klnd.   exp.6ss   or   Implied,   and  We   a9auma   no  lefpon!lblli{y  for
any  loss.  damage.  or cxpen86,  direct  or  cons8quontlal.  arising  Out  ot  tholr  Tse.

\\
P€36   2    ot   2
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MATEBIAL

Tax   no.     :    042840

SAFETY   DATA   SHEET

Prlnt   Date
Last   R.vlewed

P.5

Part   Typei    and   Number
_-_-------------------------------------
Ford    -U.S.    BATTERY    -All
Hotbrcraf t   -u.S.    BAnERY   -ALL

Part   name
-.-----.------------------------------.
BATTERY     ELECTROLYTE

BATTERY    ELEC"OLYTE

--------------- JitEzl ----   CHEHI GAL   AND   PHYS I GAL   PROPERTI ES   -.IB ------- i] ---- I ------ A

iiiiiii:,ii::,ty          i;i::;p,tcab,a
2.a

I ---- I ------- I--HAZARD0l'S   AND   OTHER   DISCLOSED    INGRE0l ENTS   ------- Ill ---- &a -----

PercEnt
Range

I---------
>30-60

Expo®iire    Llmlts    -TVA
ACGIH/OSHA(where    a3t.)     GAS    number
--------------------------------
1/i      mg/m3                                      7664-93-9

Chew:c.`    Naitle
--~~---------------------`-_-
SuLFURIC    Aclo

Expolure   L:mlt   Abbreviatlen5-.-.----------------------------------
TWA-Tlme  W.lght.d   ^varilg®     C-C.Hlnq

S-Short  Term   Expci.ure        Sk-Skln
So`-Solub`.   Compound£              Fu-Funcs

lnscll-lnsolubl.   ConpoundG         Du-Ou8tc.,

---------- I ------- Id-REGIJLATORY  I NFORMAT I oN  ----- 11 ---------------

Thls   product   cant.lns   .   toxic   chemic&`   or   ch.mica`£   Iubject   to   the   reportlnq
requirrmcnt8   of   Sactloh   3u  of   Tltle   Ill   ot   th.   Sup€rfund  Amendm.nt5   and
R.authorlzation   Act   of   1986   and   40   CFR   Part   372.

--I ------- "---~--S I GNAL WORD ~ ..---.---- n ------ "-~
DANGER    --CORROSIVE

-----------.I------r---Ii----HAZARDS------------------IIu-......=±...=
Contact   w{th   thls   matcrial   win   cause   bilrns   to   th.   skin,   .yes   &r\d  mlicous

membrantL£ .
Wh.n   th!g   mat.rlal    com.I    into   cc}ntact   with   the   ay.a,   aar:ou9   damag.   may   occur.
This   product   15   h.rmful   by    liihalati"   h'r.¢n   :a   €or`tact   wlth   th.   3't!n

and    if    lt    is   &wa``ow.d.
This   product   1g    irrlt.ting   to   the   .yes,   respiratory   6y8tow   and   .kln.
This   prc}duct   may   bc   fatal     lf    lt    15   &wal\owed.

FORD MOTOR   COMPANY
DEAaaoRN   Mi   48121
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Tc]x   no.     :    042840

P.6

Prlnt   O]t®   :   o4P/ao82;go2

-11---Ill-I-Ill---I-TARGET   C)RGANS   AND   MEDICAL   CONDITloNS   I---I ------ 11-1]-.-=]-=

OV.rexposure   to   fc]m.   hazardous    lngredlentf    in   thlE   Product   h"   bean   found
to   affect   cartaln  body   ore.ns   and   syatama    ln   cxp.rlm.ntal    ariimals   .nd/or
hulTianB.    TheSe    include:

lungs
Te6th
Sklr\,    Ey®8,    and   R.Spiratory   System

---.------ qlJ| --------  ACUTE  TOx I I lTY   I NFORMATI 0N  iu ----------- I-I ----- jl--I=

Based   on   th.   cc]mpo€Itlon   of   th.   product   (d.ntlfl¢d   by   th.   supplier,
Selected   por[loM   of   the   acute   toxiclty   Information   from  RTECS   ar.
=5   foHows:
7664-93-9          SulFURIC    Aclo

lnhalatlan,    adult   rat,    LC50   .   510   mg/m3    (2   H.our.)
Oral,    adult   rat.    L050   -2140  mg/kg                                                             .

I-I --------- I ------- I.il-SAFE  H^NDL I NG  AND  STORAGE ----------~± -------- I ----

Oci   not   breath.   gas/fumaS/vlFor/Spray.
u%   th|s   product  With  ad.quota  V.ntH.tiarl.           _,e_     __   __  .,,.,,.., I+I,n.)     I,  +,+III\.,.    ' ..-..    ___I__._     _  ___  __

I.t   thl.  in.t.rlal   ln  your  cya8.   an  yeuf  .kin,   or  on  your  clothln"
an  oxldlzlno   .I.nt  -avold  brlnglnq   lt   Into  cant.ct  wlth  .n

Do   not
Thll    'S

organ: e   meter i 11.
Stol.  this  product   in  alr-tlqht  contaln"  aw]y  from  foLJrc.I  of   hoot  .nd

I  i ght `

---- I--I--iiLII-F IRE,   EXPLOsloH  AND  REACTIVITY   INFORMATIO«  I -------- I--

Bringlng   th!.   product   Into  col'`tact  w'th   cothu.tlble  matari.I   in.y   cauai   a   f Ire.
EXTINGIHSHER    INFORHATloN:    Dry   chemical,    foam.    carbon   dloxlde.
uaa  w.t.I   to  cool   flr.-.xpa.ad  cantalnerf   and   to  pratact  p.r.onnel.
W..r   lalf-contain.a  br.aching  app&ratua.
Thl8   product   can   raict  vlol.ntly  wlth   reducing  .gant[   and.organlc  mat.I-lil5.
Explo8lve   HYORoaEH   GAS   iTiay   be   ral .... d    lf   lqu.eua   aolutlonl   al   thl.   mat.rlal
cemc   :nto   contact  wlth   reactlv.   metals    (IRON,   ZINC.   ALUHl")  .

Irrltatlng   and/or   toxlc  tuma[  and  gI.e5  may  I.  "lttad  upon  h..tlng  ot
thl]   product.

The   dacompoBitlan   of   thl8   product  wllr  relea36   taxlc   ia.a3.

FORD   MOTOR   COMPANY
DEARBOPIN   Ml   48121
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Tax   no.     :    042840

P.7

Prlnt   Date   i   o4P/aoo299o3

I ---- fl ---- I ----- I---PROTECTI VE   MEASURES   AND  TR!ATt+ENTS   ---I ------- I ------ a ----

Use   of    an    impervious   apron    ls   recommended.
uae   gen.ral    v.ntUation   and   usa   local    axhauat.   where   po3s{ble,    ln   conf lned   or

onc`c)Sad   8pace6.
Wear   ch.mlcal    goggl.8   anc!   fac.   ®hleld.
The  use   of   neopr.ne   glov.8   is   recom.nded.
Ih   c..e   af   contact  wlth   Ey.a,   rln.e   imedlately  with   plerity   af  water   and   8.ek
medical    adviec,

lmncdla[.ly   tab.  off   aU   contamlnat.a   ctathing.
„   the  mat6rlal    11.waUowed,   9"   lmadlate  medicll   ]ttention  or   advice  --
Give   Sav.ral   glasses   of   water   or   in:Ik.

It   oaa/tune/vapor/dust/ml5t   from   the  mat.rlal    is   inhaled,   remove   the   affected
pcr8on    lrmediat.`y   to   fresh   air.

For   akln   contact   f luah  .with   large   amounts   of   water.
Wagh   thoroughly   after   hand`lnc.

--I ---------------- il -----  NOTES  T0  PHYS I C I ANS  -I ----------------- I ------- ==--

lf   the   product   i&   Ing¢at.a.   probab`.  muco=a`   a.mage  may   contraindlcate   the   iJs6
of   ga&trl¢   tavlge.     Trtat   the  affected   p.rson   approprlately.

II-1.u-I---l~--SPI LLs i  LEAKS  AND  D ISPOSAL --~-I---I-in---"==`=

EHmin.t.   aH   Iourcal   of    lgrt:tlon  or   flammibleE   that   may   cena   Into   Contact        .
wlth   a   tpi``   of   thls   materlal.

Avoid   .kin   cant"   and   lnhalatlon  of   vapors   durlng  di.pal.I   of   8pHls.
0lipaa.   of   Wast.  matarlat   .ccordlng   to   Lclcal,   Stat.,   .nd   Fad.r.I

Envlronm.ntal    R.gulatlori8.
In   cage   of    large   spil`e,    fotlow   aH    f&c:llty   Em.rgency   Rafponse   Procedur68.

IH--ulu~-I -----------  SPEC I AL  REMARKS  ----- I ------- l|-d --.------ ===--

Thi8   Ii   an   .cldlc  mit.rlal.

---------  u.   S.   eEPARTAEur  aF  TRANspoRTATloN   IHFORHATloN  I--I-~-I ----- I=

Shlpping    name:     BATTERY    FLUID,    ACID       uN:     179C

Hazard   Clas"   Corro.lv.  matarlal                   Hazard   L]bel!   Corrosive

The   ch.mlcal    nlme(a)    appearing   below   under   `'NAHE"   must   .ppear   &8   part   or
Shipplng   name    lF   ths   amount   being   Shipped    in   each   cohtalner   axe.edf   the
quantlty   lhown   under   "RQ"   below.     The   latter5   "RQ"   must   al.a   app.ar   as   part
of   the   Shipplnq   name,    ln   the   form:

•hlpping   name,    ch.mlcal    name.    RQ.

For   U.S.      Shlpm.nt.    from   Ford   Facilltie±,    eonsult   the   '`Ford
Hazardous   Material   Transportation   Cantrol   Progr.in"   A.nua`,   ath.rwifa
con8ult   49CFR172.
------ GAS--RQ(Ibs)   -NME -----------------------------------------------------

7661-93-9         2777         SuLfuRIC   Aclo

FOBD   MOTOR   COMPAN.Y
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Tax   nc>.     :    042840
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Prlr\t  Dite   i   QEiboq2ei9#

--------------- Ill--Jlq---I-PREPARAT I oN   I NFORMAT I oN  ------ J .--------------.- E=]--

H6alth   and   safety    Information   ha8   been   eva\llated   by:

Environmehtal    i   Occupational   Taxtcology,      Occupational    Health   6   Saf.ty,
Ford   ttotor   Company
goo   Park`an.   Towers   W.9t,    D¢arborn,   Hl       48126         ..

For   .mergency   ca"       (3W    337-3182   -a"    (313)    323-0045    (for   24   hour   Service)

Thls    iB   the   last   page   of   thi.   MSOS.

COMPANY

OEAPIBORN   MI   48121
FORD   MC)TOR
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MATERIAL    SAFETY
DATA   SHEET

AMOCO   REGULAR   LEan-FREE   GASoLINE

MSDS    NO:        02003992
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MANUFACTURER/SUPPLIER:                                       EMERGENCY   HEALTH   INFORMATION:        (800)    447-8735

#i::::;i::i§!;i D:!¥8L             ,::=R:I:::D:::L::=:::::T[!##::;£:i:£3„

IMPORTANT   COMPORERTS:      Gagollne    (GAS   8006-61-9)   ^CGIH   TLV   300   ppm,    STEL   500   ppm;
OS}1A   PEL   300   ppn,    STEI.   500   ppm.
Een2ene   (Crs   71-43-2)   ACGIH  TLV  10   ppn;   Osm  EEL   1   ppm
(8-hr.    TWA),    STEL   5   ppm   (15   min.).
*See  Supplemental   lnfQmatlon  Section.

WARNING  STA"ENT :    E::a::ia::t5:::{Xe:::i:::: in::gha:3P::u::::eE:E}i:a:£C:3a!!:::a

and/or  a8plrated   into  lungs.   Can  produce  skin   lrrltation  on
prole)nged  ar   repeated  contact.   Use  ag  motor   fuel   only.   Long-term
exposure  to  vapors  has  caused  caricer   ln  laboratory  anlnals.

"IS/NFPA   CODES:.(HEELTH;i) (FL"AEILIT¥;3)(REACTIVITT;0) ,   Chrc)nlc   b®alth   hazard

APPEARANCE  AND   ODOR:      Clear,   bright   liquid.      Characteristic   odor.

llEALTH   HAZARD   INFORMATION

EFFECT :

FIRST   AID:

PROTECT I ON !

EFFECT:

rlRST   AID:

EYE

High  concentrations  of  vapor/nlst  nay  cdus®  eye  dlEcomfbrt.

Flush  eyes  vlth  plan.ty  of  voter.     Get  medical   &ttentlon   if   irritation
pers i8t8 . .

Non®   r.quired;   however,   use  of   eye  protection   ia  good.  industrial  practice.

SXIN

Prolonged  or  repeated  contact  can  defat  th.  .kin  and  load  to  lrrltation
and/ar  dernatltls.

Wash   exposed  akin  vlth   Soap  and.Water.     Rechove   cantanlnated  clathlng,
irlcluding   ghaes,   and  thoroughly  cl.an  and  dry  b.fore  reuse.     G.t  medlj=al
attentiori   if   irrltatlon  develops.

^t3ROTECTIC).\':  .   Avoid  prc)lc)nq.d   or   r®p®ated   Skin   cctntact.      Wear   protective   clothing   and
gloves   lf  prolcinged  or  r.peated  contact   is  likely.

EFFECT :

I NHAI.AT I ON

Vapour   her.]I`£ul.     High  vapor   concontrationa   can  cause   headaches,   dl2Zlne8S,
drov5ine88   and  nausea.      See  Toxicology  S®ctian.

FIRST  AID:        If   8dver3e   effects   occur,   remove  to  uncontanlnated  area.      Give   artif lcial
r¢spiratlon   lf  not  br®othing.     Get  in.dical  attention.

PROTECTION:      Use   With   adequat\e   ventilation.      Avoid   breathing.  vapc)r   and/or   mist.      1£
ventilation.i5   inadequate,   use   NIOSH/usm  certified   respirator  Which  will
protect   against   organic  vapor/mist.
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EFFECT :

FIRST   AID:

HEALTH   HAZARI)    INFORMATION   -    CONTINUED

INGESTION

F) .  1 0

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

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

FIRE   ANI]   EXPLOSION   INFORMATION

FLAsrapolNT :                  -45oF

FI.Am{AEm   LIMITS:       UpPER:       7.6%      LOWER!       I.3S

AUTOIGNITION   TEMPERATURE :                      4950F

EXTINGUISHING  MEDIA!     i!::::e:PE:::::A:::dc::::t:,h::#?Ss{:£i.o€r3a::=i:;?J   Carbon

UNUSUAL   FIRE   END   EXPLOSION  RAZARES:      Extrem.1y   flammable   vaper/air  mixtures   form.
.Extlnguighment  of   f ire  beforo  sourc.  of  vapor   ls   Shut  off  can  create  an
explosive  mixture   ln   air.

.PRECAUTIONS:      Kocp   dvoy   from   lgnltlon   Sources   (e.g.,   h.at,   sparks   and  open   flaneB),
K.®p  container  clctsed.     Use  With  adequate  v.ntilatlan.

REACT[VITY   INFORMATION

DANGEROUS   REACTIONS!      Avoid   chlorine,    fluarlne   and  ath®r   Strc}ng   oxldizers.

{nzARDOUS   DECOMPOSITION:      Burning   can  produce   carbon  monoxide   and/ar   carbon  dic]xide
and  other  harnful  products.

STABILITY;      Burning   can   be   started   easily.

CHEMICAL   ANI)   PHYSICAL   PROPERTIES

BOILING   POINT:                        80°F   To                  430°F,    Range

8C)I.UBILITY   IN   WATER:       Negllgiblo,    b.low   0.1%.

SPECIFIC   GRAVITY    (WATER   a   1):                       0.75

VAPOR   PRESSURE!       7-15    lb   RVP    (ASTM   D-323)

VAPOR   DEN.SITY    (AIR   -i):                    3    TO                4



Luc   =]    ,91    14"   cH,;i=j   D15T    INFul.iciTnd-I5t-OcEE€£LH|   LEAL]-I.p`E:I   b+.suLiNL

MSDS    NO:         02003992

PAGE    03    0F    05

STORAGE   AND   ENVIRO"ENTAL   PROTECTION

P.11

StoRAG£   REQUIREMENTS:      Stom    in   flammable   liqulds   storag.   area.      Ko.p   Container   clogeq.
Store   away   from   hdat,    ignltlon   gourccs,   and   op.n   fl8me   in
accordance  with   applicabl.   federal,   State,   of   local   regulations.

SPILLS   ue   IIEAKS:      Remove   or   Shut   of i   all   9ourceg   c>f   ignition.      Use   voter   Spray   to

:i::::::tv:::::tall?:::?:e6::3, i:::i3:: , iii::,3:I:;L  C!::;i:u:no:n
Sewers   and  wateriitays.

WASTE  OISPOSAI.:     Residues   and  splllad  material   are   ha2ardoug   waste   due   to   ignitablllty.

:;::::::I:::;::::::.:;;::::i::::::::::il;i:!i:::::::a!: ::::ke:ted
SPECIAL   PRECAUTIONS:      Keep   out   of   gewerg   and  Vat.rvays.      Avoid   strong   oxi6izers.

Report   spills   to   appropriate   authorities.      USE   AS   MOTOR   FUEL
ONLY .

TOXICOLOG[CAL    INFOENATION

EYE:      Primary  eye   irritation   score   0.0/ilo.0   (rabbits).

SKIN:    :£i:a:ZL3;:n::ai:I:#:L°gr:::I:ail;/i6&t::::b:::);cu::u::p::::::  :;5:h!:a::::e.

ImALATION:      Acut.   LC50   20.7ng/i   (rats).

INGESTION!      Acute   oral   LD5018.8ml/kg   (rats).      Practically  nont,oxic   for   acute
exposures  by  this   route.

Excessive   .xpeaure  to  vapors  may  produce  h.adacheg,   dlzzin.ss,   nausea,   drowsi-
ness,   irritation  of  eyes,   ncige  and  throat  and  c.ntral  nervous  system
deprega 1 ori .

!!:i:!i;!!!;:!if!::;fi:!!:i*::iii:;:i::;i:i!:;!!;:i:i:I!;;:iii;:!i;::::
tunora.     Reault§   £ron  aubaaquant  aci.ntific  atudlaa   augg.5t  that  the  kidney
damage  and  probably  the  kidney   tunar   reapons.  are  unique   to  the  male   rat.     The
91gnlf icance  of   the  mouse   liver  tumor   response   in  terns  of   huTnan  health   is
quest lonable .

Inhalation  of  whol®  unl¢aded  gasoline  vapors   did  not   prctduce   birth  defects   in
labaralor...   ar.iiTlals.

Gasoline   ls   a  complex  ml]{tur.   of   hydrocarben8   and   contains   benzene   (up   to   4

E::r:h:lA  €:I::::ea::n:¥:eT:;uk:E{:?;€ne£3::::eai3  :iE:r}:::::8:£b!::ae::I::€3
(anemia).      a.nzene   i.   cansiaefed  a  human  carcinogen  by   lane,   NIP   and  OSHA.

:::;.:i::::eh::a::i:n:nan:a::::::: c:h:a:;:e;I:ii:::a:niol:E: #iL:::i::e-
were   Been   ln  chronic   Studies   on   xylene   in  gqlnea  pigs   but   not   in   rats.

Aspiration  of   this   product   into  the   lungs   can  cause   chenlcal  pneumonia   and  can
be   f atal.      Aspiration   into   the   |ur`g5   can  occur  while   vc]miting   after   ingestion
of   t.his   prc)duct.

•\
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REGULATORY    INFORMATION

P.12

CERCLA   REPORTAELE   QUANTITY!
This   product   is   exempt   I ron   the   CERCLA   reporting   requir.in.nt8   under   40   CFR
Part   302.4.     How.v.r,    if   spilled   lnta  vaterg   of   the  unit,ed  Statag,    it  may
be   reportable   under   40   CFR  Part   153   if   lt  produc.a   a   Sheen.

DOT   PROPER   SHIPPING   NAME:       Gagollne,    Flammdblc   Liquid,    UN1203.

Osm  HAZARE   Col"UNICATION  STANOARE:      Flammable   liquid.      Irritant.      ContainL6   caxpon.nts

i;fi:a €gnt:i:g. a  :::::i::e:::p:::3::c:::ted by

RCRA   STATUst
This  product   i6   Subject   to   the   40   CFR  Part   268.30   land  ban  on  the
disposal  of  c.rtain  ha2ardoug  vaates  becaus.   it  contains  th.  £ollovlng
substance ( a ) !

COMPONENT/GAS   NUMBER
_________________---------------------------------
Ethylben2ene   (loo-41-4)
Toluene .  ( loo-88-3 )
Xylene    (1330-20-7)

.SARI   STATUS:

3!iag!5:?u§:[i:sr:!u::i:€5::a:;  €E:  :::i3:in!a;.£:i::i:it¥i:A¥ ::::k!i:a £;
the   infornatlon  given  belowi

SECTIONS   311   ANI]    312   0F   SARA   AND   40   CFR   PART   370:
This   prciduct   ig   defined   a8   hazardous   by  OSRA  under   29   CFR  Part  l910.1200(a).

SECTloN   313   oF   SARA   Arm   4o   CFR   PART   372:
This   product   contains.  the   following   substances,   Which  are  on  the  Toxic  Chemicals
List   in  40   CFR  Part   372:

COMPONENT/GAS   NUMBER-_-________-_-----------------------------------.-
benzene   (71-43-2)         .
Ethylbenzene   (loo-41-4)
Taluene   (108-88-3)
Cyclohexane   (Ilo-82-7)
Xylene   (1330-20-7)
MTBE    (1634-04-4)

WEIGFT   PERCENT--------,-----

TSCI  STATUS!     All  of   the   componant5   of  thla  product   ar.listed  on  the  TSCA.Inventory.

S-u-PPTLENENTAL   INF`OR+4A`1-'ION  .~T___  _

Gasoline   is   a  complex  ml*ture  of   hydrocarboris.     Those  major  components  having
occupational   .xposur.   limltg   are:

Butane    (GAS   106-97-8)    ACGIH   TLV   800   ppm;    OSRA   PEL   800   Ppm.

Cyclc)hexane    (CAS   ilo-82-7)   ACGIF.   TLV   300   ppn;    C)Sin  Pal   300   ppm.

Ethylbenzane    (GAS   loo-41-4)   ACGIH   TLV   loo   ppm,    STEL   125   ppm;
OS!IA   EEL   100   ppm,    STEI.   125   ppn.

'\
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suppLEMENTAL   INFORMATION   -   cONrlNtjED
n-H®ptane    (GAS   142-82-5)    ACGIH   TLV   400   ppm,    5TEL   500   ppm;
Osm   PEL   400   ppm,    STEL   500   ppm.

n-Hexane    (GAS   ilo-54-3)   ACGIH   TLV   50   ppm;    OSHA   EEL   50   ppm.

P.ntan®    (CAB   109-66-0)
OsHA  pal   600   par,   gTEL

Toluene   (GAS   loo-88-3)
OSHA   PEL   loo   ppm,    STEL

Trim.thyl   b®n2ene   (CA8

Xylene    (GAS   1330-20-7)
OSHA   PEL   loo   ppm,    STEL

P.13

ACGIH   TLV   600   ppm,    8TEL   750   ppm;
750   ppm.

ACGIH  TLV   loo   ppn,   STEL   150   ppm;
150   ppm.

25551-13-7)   AcalH  TLV   2S  ppm;   06m   Pal   25  ppm.

ACG]H   TLV   loo   ppm,    STEL   150   ppm;
150   ppm.

IssuE   INFomtATION

BY:

7€ GC+-
A.   G.   Farm.r,   I)irector,
Product  Sdi .ty  &  Toxicology

ISSUED!
SUPERSEDES :

June   09,   1989
March   18,    1988

This  mat®rial  8afety  data  gbeet   and  the   lnfornation   it  ¢ontalns.  is  offered  to  yctu   ln
good  faith  ds   accurate.     We  have   revleved  Any   lnfomation  contained   in  thlB  data  Sheet
which  w®   r®c.iv.d   from  Sourcea  outside  Our  camp.ny.     W.  believe  tbat   information  to  be
correct  but  cannot  guar&nt.e   lt-a  acctira'cy  or  completen.gB.     Health  and  Safety

:i€:::Ei:::  i:tt!i8t£:t:a:¥::tog:Yg::!o:.t:a:S::::t:a:n:I:g!n#::a;:*u::d£:;aiy  and
::®::m#!|:1i:  :::a:EE:ic:gl: i:wfi::!o:.g:i::::E;nd::1::a!::.#em3g: ::  :#p::::ct
in  a  manner  that  might   lnfrlnge  exlEtlng  patents.     No  varranty  ia  node,   either  express
or   implied.
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.`...I          .         .,.  8E.CTION  Il ` . HAZARDOUS.INGREDIENTS   .

pAiHT8, pf]ESEAv^tlveS. . aoLVENTd A tlv'Unl'J) AlloT8 ^NO  METAlllc COATINC)g 1 TIV(Un''|'

rouENT] I,/A Ail Wn^| h,/A
C^TALtBT

N/A
^||Ot3 N/A

yertyL,e
N/A

W.T«lIC Co^Tmics N/A\
"VtHT8

N/A
'||EA WET^|

N/A I._•lus  COATI.JO  OA  CC)F`€  Flux

AIO1,IVI,
-N/A . otHtl±  .                                           .. . '             . N/A

O'HI.8        . I,/A
LIAZMC>ou6 wixTunEB oi oTHtf` ilciuioa,eoiios, oR o^8EB     .     . * |V(un'',I

.
•..       `.           .      .                    ...              \    .

J8 200pH®thyl.Alcohol                   I                                            .    a

Nonv.1T}henol   gurfaotant                 C^S  #     68lyl2-givJ+ 001
I,I

trichenvlmethane       C^3  #  2650il8-2              EP^  TSC^  List.-Yes Tr,
'        ''     .1'I,

'sECTioNivFinEANDExpLOsioNHAZAF]DDATA.i _.

(   ,`uHroiHTiu"todu..al              ,a.r!:    |1E   F
|^,*w^IltLu'T8    `.     I                        I              lal      '                      u.,
''

iliwaui.Hmau!al^   in  choniaa|,co,  or  Alcohol  fo -.3-._
'"[c`Awl-mH"amrf}acEPAE9eif.aorfulned.-broathin±

'=    |J.       .i
I  uNuayilpfo.I A#[x-!oa8+or®H¥^{EL  &ir  and  may  t±&'tel

aonBldt]rabl.  dlgtance  to  ln  lgnltlorl  so a,

AGE  (1)                                                                              (Contlnu.d  an  revor.a  lld;)



rill.=i    =i      ''jl     |J:  13    I=Hi:.I:i    [il.=,T     IHrTCI|.li:`T    I:/rc_CEllI:i=-IIl F' .  i I,

'            ..           `` -..... `                   .      .      .

SEc.ricjN  vui     spEci^L pnoTEci.ioN  INFonMATloN
I.13.If`^to.t I.Oltct.Ow I.`p.a.fy ly..I                                                                                   I

V € '' , M. A , 'ON

.W'ffA"I:'b^b'f'ot)rlELto   to   coiitrol   €mployot)   eJ{p dkur{r'd^.'        .
uEC'|^'''C^|,a,A,,,'' 0',,I,    :     .

•nottctivG  Olavcs €Ycf:hr:3,'£%'#'  t|arett   ROE#1.aaapIfnLoz=Iubhe=i:
olHln rnot.Cliv|  .C}UlrutHt

FACE  (2) .A.yLaul 1 -9-90
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PB0PEPITIES  All:`  SPECIFICATIONS

EXCELLENT FOB  "MINl-HOLES"
AND  VERTICAL STACKING

Triese   non.nitrog!yc:erin   emulsic>ri   Products  are  packaged   in   c:ctriveniel
one-pound,  one-half,   c}rle-third.   and  one-Quarter  pound  cartricjges   an
fc>rmulatecJ  to  provide   a  seismic   Pulse  eqiJa,'  to  ayriamite   for  clear.   s}iar
se!5mjc recc>rc!s.

Al:hough  classified  as  high  explosive,  seispalME/E  emulsions  are  nor
headache  and  have  excellgm  resistance  to  acc:ic]er,:al  detctnatic]n  by  frictic]n  c
impact.

Spiral.v\J?and   1,'4  :a   1i'2-pc>ijnc!  Paper  cani-.iages  ar:`,eas;Iy  cappe/I   a,1
waxed to  Sleep well.

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

Weight

S[ze

S,yle
Der`sity  (gin/cc)

One  Pounci     1,/2  Pound    1/3  Polind   1/4  PclLlncI
21t'4x81t`211t'2x811/8x8             1x8

Velocity  (fps)  (uncc]nfined.)              16,500

Detonation  pressure                            100

(kilobars)
Absolute  Bulk  strength                      685

(Gal/cc,`)

.Pe;alive  Bulk strengtri                       leo

(AN FOE 100.)

SIN               SIN               SIN
•i,15                        1.15                       1.15

16,C)00             15,000            14,5C)0

100                   100                   loo

775               775               775

ie5               ios               log

PACKAGING
Available  in  four sizes  to  meet  vertical  slacking  an

"mini-hole" applications. seispBIME/E  in the one-poun

size   is   packaged   in   thin-walled,   easy  couplin
canrjdges  for  vertica!  stacking  or  larger  downhol
shots.

In  the   1/2  tct   lt'4-pourid   sizes,   sejspBIME,''E   i

packagee. in spiral-wc)unc] paper ca.1ricjges.
All sizes  have exce!lenT v,`a[e,' resistance and can bi

initiated with a #8 strength STATICMASTEB oetonator`

5Tfl7YCM45FEf=€`  =ie:tri:: [i3tenators for Seismic =xpiora{iot-i
DESIGNED  FOF]  SEISMIC  WOP`K  -  Exclusive  Atlas  electric  match  provides  reliabl`

c]etoriation  with  minimijm  lag  time  and  scatter.  Full  #8  strength,  explosive  output  to  hell
insiire  injtiation  of the  seismic charge,  even  under severe cc)ndiiic>ns.

UNEXCELLED  PEBFOBMANCE  -Bigicl  statistical  quality cc]ntrol  tests  are  performei
on  all  cc}mpctnents  and  on  the  completed  detctnator  to  assure  reliable  and  ccirlsister
performance.  A  tc>ugh,  hard  enamel  coating  ijnder  the  plastic  outer  jnsulation  provide
additic>nai protection against shorting ot legwires  under extrenle conoltjons.

•  WATEB  AND  WEATHEB.PBC)OF  .   Legwire  jnsulatictn  is  designed  to  withstan(

extremes  of  heat  and  cold  and  the  severe  cc>nclitic]ns  encciunterea.  jn  deep-hole  lc>ading
All  detoriatctrs  cc]ntain  a  double-crimpeci  rubber  plug  tct  provide  a  water-tigm  seal
Excellent firing  characteristics  permit  use  in  single-hole or multiple-hole pattern shooting

PHOPEPITIES  AND SPECIFICATIONS
•  Dftcir`ator strength  - #8
•  Functior\'ing t.line scatter .  Less than 0.001  second; even

lc>v`ter  as  firing  c'irrent  is  increasec!
•  F\ecommertdec]  firing  ciJrrem -3 to  10  amps  DC. 4 to  10

an`os AC
•  Wa.ter immersictn depth  (max. tested) -500  feet
•  Bridge\`'ire resistance  .  0.9 Ohms
•  De!onator shell  -  Gilding  metal

REDucED sENsmvlTy
TO  EXTRANEOUS  ELECTRICITY

i.  speclal   br`c)g3wire  and  the  SF  teature  in  the  electric  match
prc)\Jioe  reaucec  sensitivily  to  static  6lectricity.

•\

OPERATING AIDS
With  recc)mmer`c]ed  firir`g  currents,  STATICMASTEB  electrit

detonatc>rs meet all  requirements for series (iring.
WAFINING  -  Do  not  use  STATICMASTEB  eloc:tric  dgtonators  !1
tlle same circuit with other types or brands of electric detonators.

PACKAGING
STATICMASTEB  electric  detonators  come  with  spoctled

duplex  copper  lead  wires  (yellc>w  cc>lor)  in  lengths  of  40',  60'`  8C)I,
10C)',120',150`.160'.   200`,  250',  300',  and  400';  and  in  shorter
legwire  lengths  (folded  duplex  wires,  yellow)  measuring  12.,  20',
and 24`.
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HAZARDOUS         CHEMI   CAL M   A   I   E   R   I   A   L      S   A   F   I   T   Y      D   A   T   A

F:I.I    3

SHEET

ATIAS   POWDER   COREANY
15301   I)ALIAS   PARICWAY
SUITE   1200
DALLAS,    TEXAS      75248
TWIC   910-860-5237

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

3.      HEI]ICAL   "ERGENc¥  TELEPHONE  mJMBERS:

REVISION:      One

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

4.      TEE  RATERIAI.S   DESCRIBED   IN   HIS   I)ATA  SHEET  ARE:

RAZAREOUS   CHEMICAL   INGREDIENTS

5.      CH"ICAL  ANT)   CO"ON  }IARE(S)   OF  RAZAREOUS   CE"ICAI.  MIXTURE/INGREDIENTS:

ApexLAll  Grades,   RXL  614,   RXL  615,   I'ctwerAN-All  Grades,   Bulk  EnuJ.sions-All  Grades

TSCA                         GAS                              RTECS
Major  Hazardous   Ingredients   Include:                    LISTED                  NO,                            NO.

AmtDonium  Nitrate 1.                6484-52-2 BR9050000

Note:D±;::LM:#  :::  i::n::Brm#:::ice  plus  FueLYo±L    68334-3°-5          NO  Listing

6.      PHYSICAL  AND   CEEMICAL   CHARACTERISTICS:
Vapor       Flash    }£elting    Boiling     Specif ic

Pressure     Pcinc     Point°C     Pctint°C     Gravitv

Amoalun Nitrate
I)iesel  Oil
Mixture

7.      I'EYSICAL   HAZARDS:

Od
ndnd
Neg.            nd

ltd   =  tw-a   Data

Mol,

}!Ei      44±±    Appearance

155                 190                  1.725            83           None     W7hice   soli£

::     14?;:71  "0::7"   :i   Pu:g::I #:= ::::::
d  =  Dissc]ciates       na  a    Not  Applicable

Amnc}niun  Nitrate  -DOT:      0:cldizer
Mi2:cure     DOT  Explosive,   Blasting  Agent

a.      HEAL"  IIAZABDS:

Carcinc]gen
Corrosive
ELghly  Toxic:
Irritant
Sensitizer
Toxic
Target  Organ  Ef I eccs

9.      PR"ARY   ROUTE(S)   OF   ENTRY:               No   Data

0.       PERMISSIBLE   EXPOSURE-LIHITS:         NO   Data
•\

Diesel  oil:     Flammable

--I---      ==   --=    -_

Ref :   Registr:`'  of  Toxic  Eff eats
of   Chemic:al   Substances   (RTECS)

N  =     No   C:iterla  Match
Y   I    Posl[1ve  Crlceria  Match

per   RT£CS
nd   I     No   Det:a



11.      LISTINGS:

RATERIAL

12.

NIp  ANlnrAL   REpORT
ON   CARCINOGENS

Enulsiot\s/AL\.FO   Blends
Page   2

IARC                             0 StIA
MONOGRAPHS             CARC IN OG EIN

GEREELLY  APPLICABLE   PRECAUTIONS   FOR   SAFE  HANI}LING  AND   USE:

HYGIENIC  PRACTICES :

AVoid  Skin  and  Eye  Cc]ntact.     Avoid  Breathing  Blasting  Fumes.

pROTECTlvE  insuREs   I]uRENG  REPAIR  AND  RAINTENANCE   OF   CONTAMINATED   EQulpRENT:

Use  nob  sparking  tools,   avoid  open  £1ane,   wear  nortmal  safecy  equiptn,ant,
Such  as  safety  glasses  and  hard  hat.

PRocmtJREs  Fen  CI,EANup   oF  splLLs  AND  I,EAKs:

Bulk  Product:

13.      CONTROL  lflASURES:

ENGIREmlNc:

14.

Isolate  and  contain  spilled  material.   Contact  Distributor
c}r  Atlas   Pclwder   fclr   Spill  Resporise  Assistance.
The  disposal  of  danaged  or  deteriorated  explosives  Dust  be
carried  otit  in  accordance  with  all  Federal  and  State  Regulatior.s.
In   the  everit   c>£  a  major  spill,   contact   the  National  Response
Center   (800-424-8802)   and  the  local  Police.

Follow  BAIT  standards   for  storage   (27   CFR   151   Sutipart   3)
Except   for   Bulk  products,   see   '`Do's   aT}d  Don'ts  -Instrucciciris  and

Warnings"   -found  in  every  stiipplng   c=ase.
See  lnsti[uce  ctf  Makers  of  Explosives   Publicat:ic]ns.

WORK  PRACTICES:      Fclliow  OSRA   Standards   for   Storage   and  Use   (29   CFR   1910.109)
Except   for  Bulk  products.   see  "I)o'§  and  I)on'cs  -Inst"ctions  and

Warnings"  -  foutid  in  every  shippir.g  case.
See  Instlcuce  of  yrakers  ct£  Explosives  Publications.

PERSONAL  PROTECTIVE   EQUIPRENT :

Avoid  toy.ic   fumes   from  blast:in8,   wear  nortr.al  prcitective  equiptDent,   .
such  as  Safety  glasses,  hard  hats,   eta.

RERGEh'#  AND  FIRST  AID  pROcmuREs:
`  _          -  .,    _

Do  t`at  attempt  to  fight  fires  involving  expl.osives.
Imediately  evacuace  the  area.     Avoid  Cclxic   fumes  frota  fires.
h  case  c)f  skin  contact,  uash  affect:ed  area  `.lch  water.     Eye  contact  -
flush  eyes  for  ac  least   15  alnuces  and  consult  a  Physician.

15.      DISCIAIRER: The  above  lnfornation  taken  fron  various  publl8hed  and  unpublished
sources  1§  believed  to  be  accurate  and  represents   the  best
lnforaetion  currently  av€ilable  to  us.     tlouever.   we  tnake  no  i+arraht}.
of   the  accuracy  oI-such   information,   express  or  itnplied,   arid  assiitz]e
tlo  liability  re8ultlng  fran  lts  use.     Users  should  mke  their  oon

±E¥:\\:ts`8£E±:3£a:°pa:5:5::?e  the  Sultabillty  of  the  inf ctrm€=ion  for
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