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SECTION 1.0

MN ROSS SEAL VESSEL SPECIFICATIONS AND EQUIPMENT

1.1 Recording Vessel:

482003

Name:
Radio Call Letters:
Owners:
Builders:
Year Built:
Registration:
Home Port:

1.2 Classification

MN Ross Seal
WYG7180
Seal Fleet
RYSCO
1977
U.S. Registry No. 582641
Galveston, Texas USA

U.S. Flag
A.B.S. Class Maltese CrossA-1, AMS
A.B.S. International Load Line

1.3 Dimensions

Length:
Beam:
Draft:
Tonnage:

1.4 Machinery

176 Feet
38 Feet
10 Feet 9 inches
N.R.T.203
G.R.T.299.17

(53.64 Meters)
(11.59 Meters)
(3.28 Meters)

Main Engines:
Speed:
Bow Thruster:
Propellers:
Steering:
Fuel Separator:
Generators:

Caterpillar, Two 03980 (1700 H.P.)
12 Knots
Caterpillar 3406
4 Blade 5.5.72162
Sperry SR-130
Oeleval MAB 104
Two caterpillar 3406, 210 t<MJ each



1.5 Electronic Equipment

Radar:
VHF/FM:
Navigation:
SSB:

Fathometer:

1.6 Capacities

Fuel Oil:
Ballast:
Potable Water:
Lube Oil:
Water

1.7 Safety Equipment

General:

482004

Furuno
GenTroniks GT-5510
One Micrologic ML320 TI-9000A Loran C
Drake TRM-150-12 Channel CAl CA-35
MS-20
Decca LAZ-51 AT

66,000 U.S. Gallons (approximately)
68,000 U.S. Gallons (approximately)
43,000 U.S. Gallons (approximately)
1600 U.S. Gallons (approximately)
40 day supply

Meets all AB.S. requirements
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SECTION 2.0

GEOPHYSICAL EQUIPMENT

2.1.1 DSS-240

2.1.1 Central Recording Unit:

Number of Channels
Tape Format:

Display:

Recording:

240 I.F.P. Recording Mode
Demultiplexed IBM, Floating Point
6250 B.P.I. - SEGY
EPC 4600 Single Trace Plotter
SIE ERC 10 c Osillograph
(Electrostatic Camera) 64 Trace
Field tape header includes data from
Navigation, Data Logger, and Streamer
Positioning

2.1.2 Source Control· CLASS II

Controls:
Accuracy:
Adjustment:
Recording:
Display:

Programmable:

2.1.3 Data Logger (Printer)

Line Number
Date
Shotpoint Number
File Number
Shot Time
Fathometer Readout
Streamer Depth
Client

48 Guns
0.2 mil
Automatic Individual Source Control
Firing and return times
Firing and returning times on CRT and
Printer
For multiple arrays and programmed
firing time

Tail Buoy Bearings
Ship's Heading/Speed
Engine RPM's
RemarkS/System Status
Air Pressure
Source Volume
Gun Depths
Reel Number
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2.2 Birddog

Three subsystems make up the BirdDog workstation

2.2.1 Front End Processor: This subsystem consists of a micro­
computer equipped with a low resolution
video card and monitor. This system
computes the streamer shape and mid-point
coordinates for up to 240 traces. The front
End Processor provides to the text screen,
on a per shot basis, the following: Shot
number, feather angle, crossline distance to
the steerpoint, crossline distance to far
trace and crossline distance to the near,
mid and far trace mid-points. The above
listed attributes plus system heading and
compass readings can be logged and
printed.

2.2.2 Area Display Subsystem (ADSS):

This subsystem consists of a micro­
computer equipped with an enhanced
graphics adapter (EGA) and high resolution
color display monitor. The ADSS
graphically displays in color the following:
Location of local boat, location of remote
boat (if 2 boat operations), source location,
steer point location, trail of the steer point
to source mid-point for the last 40 shots,
streamer shape, sail line. Sail lane and
user defined objects (hazards).

2.2.3 Realtime Binning Subsystem:

This SUbsystem consists of a second micro­
computer equipped with EGA and high
resolution color monitor. This system
performs the realtime binning of the data.
Output of this system is a high resolution
color representation of bin coverage on a
moving screen 80 shots long by 23 lines



2.3 Streamer

2.3.1

2.3.2

2.3.3

Group Length:
Total Length:
Example:

Depth Control:

Hydrophones:
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wide. This display can also be placed in a
counts mode showing (in a non graphically
form) the number of hits in a bin. A color
hard copy figure of merit report is available.
The purpose of this summarizing report is
to show the coverage for each bin for each
of 4 offset ranges.

A menu-driven, bin editing capability is
available to the onboard geophysicist. This
editing capability allows rebinning of the
accumulated data, based upon editing of
the data base. Some examples of changes
would be: new bin size definition, deleting
of bad shots or traces, hardware changes
(Le. a compass that went bad) and even
deleting of entire lines. Upon viewing the
rebinned data, decisions can be made in
the field, as to what intill shooting would be
necessary.

12.5 or 25 meters
Limited to 4500 meters or 240 channels
120, 25 meter groups =3000 meters
144, 25 meter groups =3600 meters
160,25 meter groups =4000 meters
180, 25 meter groups =4500 meters
120,12.5 meter groups =1500 meters
160, 12.5 meter groups =2000 meters
190,12.5 meter groups =2200 meters
240, 12.5 meter groups =3000 meters
80,25 meter groups + 160, 12.5 meter
groups =4000 meters

Individual remote control cable depth
regulator

7, DG-108 acceleration canceling hydro­
phones linearly spaced over 12.5
meters
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2.3.4 Streamer Positioning: Compass sections.

2.3.5 Streamer Spares: Normal spare sections, tools and
associated

equiment (sufficient spare cable
sections carried onboard).

2.3.6 Tailbuoy Location: Strobe light/Radar reflector

2.3.7 Sample rates: One Millisecond - 120 channels or less
Two Millisecond - 240 channels or less
Four Millisecond - 240 channels or less

2.3.8 Alias Filters: 80 Hz slope of 72 db/Octave
160 Hz slope of 72 db/Octave
320 Hz slope of 72 db/Octave

2.3.9 Low Cut Filters: 3 Hz slope of 6 db/Octave
8 Hz slope of 18 db/Octave
12 Hz slope of 18 db/Octave

2.3.10 Water Break Phones: Maximum of 4 traces on 240 channel
streamer can be used.

2.4 Energy Source Capabilities

2.4.1 Airguns

Number of Strings:
Number of Guns:
Normal Operating Volume:
Gun Type:
Firing Sensor:
Array Width/length

4
10 per string
3800 cubic inch
Bolt Airguns
Shuttle Stroke Sensors
84170 feet (25.6/21.3 meters)

Pneumatic Gun Depth Monitoring System

Note: Array can be modified in volume, to satisfy requirements of
the CLIENT.
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2.4.2 Compressors

Type: 3 x 720 SCFM, 1 x 400 SCFM-LMF
units, 1900 psi normal operating pressure

2.4.3 Other

Raised Deck
Trolley system for easy recovery and deployment of arrays

2.5 Peripheral Equipment

Closed Circuit lV
Furuno Fathometer Model #FED 814 EF and Digital Readout Model ED 202
Deep Water Fathometer (Raytheon Bathymetric System)
Weather Map System

2.6 Communications

Marisat or Communications System using Telephone and Telex.
Scientific Atlanta Mode! 3055m
Cellular Telephone
Facsimile (FAX)
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SECTION 3.0

NAVIGATION EQUIPMENT

3.1 A comprehensive software package is provided to operate the following
onboard system hardware:

Dual Channel Satellite Receiver/GPS upgrade
Sperry MK227 Gyro with Gyro Torque
Two Hewlett-Packard 2649 Operator Terminals
Two Navigation Displays
Two 9-track Tape Decks for Data Logging with hard copy printout
T.I. 820 System PrinterlTerminal
Hewlett Packard 21 MX System Computer
Austron 5000 Loran-C receiver
Rubidium Frequency Standard
Brother EP-44 Terminal
Two MX 40 System Interfaces

3.2 The above onboard system has the capabilities to interface with the following
navigation systems, if and when provided (subject to contactual
requirements).

1. Argo 8. Hiffix - 6
2. Syledis 9. Raydist
3. Mini-Ranger 10. Hyperfix
4. Shoran 11. Miaophase
5. Maxiran 12. StarflX
6. Trisponder 13. Spot
7. Pulse-8

3.3 In addition to the systems listed above, GPS can also be provided as a stand
alone system that can be used for post processing Quality Control
applications.
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SECTION 4.0

PERSONNEUACCOMODATIONS

4.1 The vessel will be staffed with ship's crew and geophysical crew consisting
of the following fully qualified and licensed personnel:

4.1.1. Ship's Crew

1 Captain
1 Officer
1 Engineer
2 AB Seamen
1 Cook
1 Messman
1 Utility

8 TOTAL

4.1.2 Geophysical Crew

1 Party Manager
2 Observers
2 Jr. Observers
2 Air gun Mechanics
2 2 Compressor Mechanics
2 Helpers
2 Navigators

13 TOTAL

4.1.3 Accommodations

35 Berths
Central Heating and Air Conditioning
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COMMITMENT TO SAFETY

TO:

DATE:

All Digicon Employees - Worldwide

January 1, 1992

.,

Digicon considers the safety, health and welfare of its employees and families to be
among its greatest concerns and responsibilities.

" There continues to be a profound movement around the world to become more aware
of our environment and the safety conditions of our work place. In addition to our own
commitment to a safe work place, our clients require that all of their associated
contractors implement high quality safety and health practices in all phases of jobs
performed. We, at Digicon, wholeheartedly endorse this movement and are committed
to being exemplary as a safe company.

As all of you are aware, we have an active and aggressive safety department. It is the
responsibility of the safety department employees to objectively and realistically point
out to all of us how we can do our job more safely and, in the event of emergencies. how
we can respond more effectively to minimize or contain the situation. To ensure
success, we all must commit to make the safety management and enhancement
program a top priority.

Rudy Prince
Chairman of the Board
Chief Executive Officer

~~:~
Larry Lenig
President
Chief Operating Officer
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DIGICON TELECOMMUNICATIONS
482C13

(A) M/V ROSS SEAL
TELEPHONE

TELEX

FAX

(B) SINGAPORE OFFICE
TEL: (65) 258 1221
FAX: (65) 259 4918
TLX: RS 21885

(C) AUTHORISED PERSONNEL

005872 151 1113 (POR)
005873 151 1113 (lOR)
5821511113 (POR)
583 151 1113 (lOR)
872 151 1114 (POR)
873 151 1114 (lOR)

PERTH OFFICE
TEL: (61) 093221944
FAX: (61) 09 322 1952

I .-...

MR ROY BAMPTON
TEL (619) 322 19~-l (OFFICE)
TEL (61) 18922 165 (MOBILE PHONE)

MR GARY MORROW
TEL (65) 353 7471
TEL: (65) 441 4939
TEL: 604 5533

(OFFICE)
(HOME)
(PAGER)

MR ELWYN JONES
TEL: (65) 462 3251 (OFFICE)

MR THOMAS VARGIS
TEL (65) 353 9104
TEL (65) 448 8589
TEL (65) 720 7682
TEL 7052000

(OFFICE)
(HOME)
(MOBILE PHONE)
(PAGER)
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PERSONAL FIRE FIRST BREATHING FAST RESCUE OFFSHORE
..._--_.. - -.

NAME SURVIVAL FIGHTING AID APP CRAFT SAF/SUR
WARD. LARRY DEAN F.b-91 _.'._- -_. _._._~

MATTHEWS. JOHN SHANNON Oct·91 S.!,:9~ . Sep·91 Se_e.:91
.--- -_._-- -

SPENCER. KIMBERLEY WALTER Mar-93 Apr-92 Apr-92 Noy-92-". --- .--f.....-..----
HALES. RAYMOND WALTER Noy-91 Feb-93 Noy-91 Feb-93 Noy-91
---------._. - ------ _._--- -_._- -----_ .•_- ... - - -----" - --.-

CONSTABLE, PAUL May·93 ...'-- ---- 1---_ ..._-_.._-- ".'.-.-_._-- ------ -~_._.__ .. - .-
WILLIAMS.DAVID JAMES Jan-93 ._---._----- . --. ------.-------- - - -_.-._._------..

LEPA. IAN FREDR~K Feb-92 _Apr:91 ___ .. Apr-92- ----._-
HOLMES.CRAIG Mav-93

- - .--,.-- ----- .. _. ._._- ._--

STONE.GEOFFREY Feb-9' . __._..----.',
Apr-93

"--- --.- --- .- ----- -
HOPKINS,LES

'_--"'-- ... ------_.'.
NoY-92

CLARK, ROY Jul-92
.-

Dac-91
- ---- .-'---_. --.----- -- f-.----- "._-

REINERTSEN. ALLEN
. ---•.._.-_.._-- .._- Dec-91-- _.__._--_ ..- -------. - --

D.c-9,
-_. - .. --_...-.-- ---- -- -

HUTCHINSON.PHILIP JOHN
.. _---

Oct-91
---. ------- -"---._-- __"0 - ---"-'- .---_.- --".--

ROES, LARS Oct-91 Oct-91 Oct-91 Oct-91
- ---- - --'--_.- .----

HARDGRAVE.RONALD DEAN Feb-92
- - .----_..---_•...-.-----_.... __....., .._-- - ---. -- .'-_.

SPARK,BRADLEY ALiCK Sep-92
-- -_. ---_._- '-

CAMPBELL. NOEL GRAHAM Noy-91 Noy-91
I

Nov-91 Noy-91
. - ----------- Noy-9'

-_.,---_.----- .-.--------- -.-----.- ------_.- 1-.__ .. _... --------

HARMAN,NOEL EDWARD Aug·92
.- ~---_.-._- -~_.- -- -_. -------- --_. -- _.----

TIBOR, THOMAS Apr-93
---_....- .. _-- - _. ----- -----_._--

MEALS,KENNETH JAMES Jun-92
i-. '--- --------_._ .... -----_. - - ---- .- "._------_.-

SHAWCROllS.MARK Jul-9' Jul-91 Jul-91 Jul-91 Feb-92 Jul-91.. __..._.__.- .

B.A~_I1~~~.!'I'ARLON Dec·91 .. ._-_._------- 1-._-- -- - ... --
SORIANO DANILO Noy-91

_.. _--.--- - -------- - ----
-- . - -- .. . - -----_._--- .__.

..~ -_._------
NEELEY. ROY Oct-92.. ~--_._------- -------_...- - ._.----- ---------~---_.----~

ZELAYA. RALPH Feb-92
--_ .•. ------------_. -. - . --

CRUZ. DAGOBERTO Feb-92----- "'---------- _.----
"0- _.______ ._---------_..-.

FLORES. ANTONIO-------._--- ---~._ ..__.----- -- - - ... _-_.__._-.- .

B.ALAN E~!.L-~Q_._ Feb·92 May-92
. .. _l\IIa.,-92__ Feb-92

-

--_ .. ----_. - -- ... -------------_ ..

--~
~._o . . '. - ----------_. __._- _.



WELCOME ABOARD
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Welcome aboard the "M/V ROSS SEAL". We hope that this Manual will answer some
of the questions or concerns that you may have regarding Digicon's Marine
Operations. Please read this guidebook thoroughly, even if you are an experienced
seafarer, as it contains important information regarding Digicon's policies as well as
general guidelines that you should know regarding the "M/V ROSS SEAL". We
sincerely hope that your stay onboard will be a safe and pleasant one.

UPON ARRIVAL

Upon your arrival onboard you will be given a brief Safety Indoctrination by the ship's
Safety Officer. This will include showing you your cabin and Life Raft assignment, as
well as a complete tour of the vessel. Please note that when you are shown to your
cabin, that it is neat and clean, we therefore expect you to leave it in the same
condition upon your departure. If your cabin is not in order when you arrive, inform
the Safety Officer, who will take the necessary steps to ensure that the problem is
corrected. The "M/V ROSS SEAL" carries a large compliment of both Marine and
Seismic crew's, together with the various support personnel, Client Representatives,
Visitors, Guests etc. It is very likely that most of the cabins will be occupied. It is
therefore likely that you will be sharing your cabin with someone else. We hope that
you understand the reason for this and hope it does not cause too much of an
inconvenience.

When you are shown to your cabin, please ensure that a Life Vest is present for your
use. There should be a Life Vest and Survival Suit stored above the lockers for each
bunk onboard. If these are not present inform the Safety Officer, who will see that this
is corrected ASAP. Familiarize yourself with this equipment at the earliest opportunity.
In the unlikely event that these items are needed, you should be able to use them
confidently.

If you are a guest, visitor or otherwise not part of the ships regular compliment, your
duty in an emergency situation will be to don your life jacket, (ifyou are in, or close to
your cabin), and proceed to the muster point aft of the Bridge. Ifyou are not close to
your cabin there are Life Vests available in the lockers located at the muster points

DO NOT BRING ANY PERSONAL ITEMS WITH YOU TO THE MUSTER
POINT AND DO NOT RETURN TO YOUR CABIN FOR ANY REASON
UNTIL THE ALL CLEAR HAS BEEN GIVEN.

Take the time to learn all of the available escapeways from your cabin and work area
as there is very likely more that one exit from where you sleep and work. Study the
ships Fire Plan and Muster Bills so that you are familiar with the layout of the vessel
and its Safety Equipment. Learn how to get to the Muster Point in the safest, quickest
manner.

M/V ROSS SEAL
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GENERAL HOUSEKEEPING

A you will likely be sharing your cabin with another person, you and your room-mate
are expected to keep both your cabin and the common head, (Bathroom), area clean.
These areas should have been clean when you arrived and you are expected to keep
them that way while onboard and especially upon your departure.

Linens, towels and washcloths are supplied by Digicon for your use. Although a large
supply is kept onboard, these items are not washed by the steward and therefore in the
case of a long trip at sea, you will have to wash these items yourself. You are
responsible for all of your own personal laundry. Washers and dryers are provided,
along with soap, bleach etc.

Use common sense when using the Laundry room and do not leave your clothes
unattended. You are solely responsible for your laundry and the vessel will not be
accountable for any items lost. Please remove your laundry from the washers and
dryers promptly so that others may use them.

The passageways, ladder ways and lounge are kept clean by the ships Steward,
however, you are expected to clean up after yourself. Do not litter the ship with trash
ofany sort, and take care not to track in dirt or grease from the deck areas. All coffee
cups, glasses, plates etc. are to be returned to the GalleylMess area after use.

The Galley and Mess areas are kept clean by the Galley staff, but again you are
expected to clean all of your own dishes if used outside of regular meal times. This
includes coffee cups and glasses. Dispose of all waste in the trash compactor or the
food waste disposal bins. DO NOT THROW ANY PAPER, PLASTIC, ETC., INTO
THE FOOD WASTE DISPOSAL BINS. THESE BINS ARE FOR THE
EXCLUSIVE USE OF FOOD ITEMS THAT CAN BE SAFELY DISPOSED OF AT
SEA.

The Lounge area is available for use 24 hours a day. A sign is posted in the Lounge
describing conduct expected of all personnel using this area. All items stated on this
sign are to be observed at all times. If you have any questions regarding use of the
Vessel's facilities contact the Safety Officer, Party Manager or Master for further
information

M/V ROSS SEAL
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ALCOHOL & DRUGS

Absolutely no Alcohol, Drugs or Firearms are permitted onboard any Digicon owned
or operated vessel at any time for any reason.

Prescription medications are only permitted if the individual has the written
prescription in their possession. All prescription drugs must be declared to the Safety
Officer, Party Manager or Ships Master upon boarding the vessel. Any life threatening
condition such as high blood pressure or heart conditions of any kind, sever allergies,
Epilepsy etc. must also be declared when boarding the vessel, so that a decision can be
made by the Master as to whether or not the individual can be included on the voyage.
Anyone caught in possession of or attempting to bring aboard any illegal Drugs,
Alcohol or Firearms will be terminated immediately. There are no exemptions to this
policy whatsoever.

A word ofadvise, in some countries where Digicon is currently operating and in places
where we will make future port caBs, local laws are extremely strict and penalties
severe in regard to possession of, or use of Drugs & Alcohol. In some countries
mandatory jail sentences are imposed for even very small amounts of Drugs of any
description. Some areas, particularly in South East Asia, the penalty for drug
trafficking or possession, is DEATH.

Be warned that if you are arrested for a Drug, Alcohol or Firearms offence, there is
nothing that Digicon, your Nations Embassy or Consulate, or anyone else can do to
help you. You will be on your own and your rights as you know them may not exist.
Also be aware that in some countries, possession of Drug related paraphernalia alone
is a punishable offence.

M/V ROSS SEAL
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DRUG & ALCOHOL POLICY

THE USE, POSSESSION, TRANSPORTATION, SALE, PURCHASE,
MANUFACTURE, OR TRANSFER OF ILLEGAL DRUGS, CONTROLLED
SUBSTANCES OR DRUG PARAPHERNALIA BY ON DUTY EMPLOYEE'S
WHILE ON COMPANY BUSINESS, ON COMPANY PREMISES, IN A
COMPANY VEIDCLE OR WHILE ON ANY JOB SITE OF A CUSTOMER IS
PROIDBITED.

THE TERM 'COMPANY PREMISES" AS USED IN TIllS POLICY INCLUDES
ALL PROPERTY, FACILITIES, LAND, BUILDINGS, STRUCTURES,
FIXTURES, EQUIPMENT, INSTALLATIONS, BOATS, AIRCRAFT, VEIDCLES,
AUTOMOBILES OR TRUCKS, OWNED LEASED OR USED BY THE
COMPANY.

REPORTING TO WORK WITH THE PRESENCE OF CONTROLLED
SUBSTANCES IN AN EMPLOYEE'S SYSTEM IS PROIDBITED. THE ONLY
EXCEPTIONS SHALL BE FOR PROPERLY DOCUMENTED CURRENT
PRESCRIPTION DRUGS wmCH ARE BEING USED AS PRESCRIBED BY A
LICENSED PHYSICIAN AS MEDICATION FOR THE EMPLOYEE.

DIGICON RESERVES THE RIGHT TO CONDUCT DRUG ANALYSIS TESTING
AT ANY TIME. IF AN EMPLOYEE IS FOUND TO HAVE A CONTROLLED
SUBSTANCE IN THEIR SYSTEM THEY WILL BE TERMINATED.

IF AND WHERE FEDERAL REGULATIONS REGARDING DRUG TESTING
AND OR SEARCHES CONFLICT WITH PROVISIONS CONTAINED IN TIllS
POLICY, THOSE FEDERAL REGULATIONS WILL SUPERSEDE THE
COMPANY POLICY.

ADHERENCE TO POLICY

MANAGEMENT OF THE COMPANY STRONGLY SUPPORTS THE
INITIATIVES CONTAINED IN THE POLICY. EACH EMPLOYEE IS URGED
TO SUPPORT AND ENCOURAGE ADHERENCE TO THE PROVISIONS OF
TIllS POLICY. AS IS THE CASE WITH OTHER CORPORATE POLICY'S
VIOLATION WILL RESULT IN TERMINATION.

REFER TO DIGICON'S POLICY GUIDEBOOK FOR FURTHER INFORMATION.

M/V ROSS SEAL



..IJ 482019

~ digicon
SAFETY OFFICER'S SAFETY INDOCTRINATION CHECKLIST

A safety indoctrination is to be given to all personnel boarding the vessel regardless of
whether or not they are familiar with the boat or are new personnel, visitors, guests,
clients, etc.

It is not necessary that the following be done in exact order but all points must be
covered.

1) Show personnel to their cabins and muster point/life raft assignment. Ensure that
they are familiar with the method of donning their life vests and assist them in
donning vest if needed.

2) Show personnel the posting of Muster Bill and Ships plan. Explain alarms and
what they are to do in an emergency situation. If applicable explain M.O.B. and
or Response Team duties.

3) Ensure that they are aware of where the nearest or best exits from their cabin and
work area are.

4) Briefly describe hazards associated with the back deck area and the necessary
PPE to work on or visit the back deck. In the case of visitors, guests, clients etc.
explain that they are not allowed on the back deck at any time unless
accompanied by qualified personnel. No exceptions.

5) If applicable issue or re-issue PPE. Stress that this is Personal Protective
Equipment and that is a violation of safety rules to use someone else's gear. All
personnel will sign for Issued PPE and explain that they must immediately
contact the Safety Officer or Party Manager if they lose or damage any PPE so
that these items can be replaced promptly. Show guests, visitors, etc. where the
PPE for their use is located. Describe any other areas of the vessel where PPE is
required and where unauthorized personnel are not allowed.

6) Briefly explain Digicon's drug policy and inquire if they have brought any
prescription medications with them. If so ask to see the medication and
prescription to ensure that it is indeed prescribed for them. If they do not have a
prescription with them the bottle must have their name and the name of the
doctor who prescribed it inscribed on the bottle.

7) Inquire if they have any potentially life threatening condition such as severe
allergies, heart condition, epilepsy etc. If so the Master and Party Manager should
be notified immediately to determine if they should remain onboard. In the case
that they are allowed to remain onboard the type of condition, any prescription
medication and all other pertinent information should be logged in the ships copy
ofthe safety booklet.

M/V ROSS SEAL
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8) Inquire as to whether or not they have had any safety training and what type. If
so request to see their safety passport or certificate. All Digicon personnel should
hand in their safety passports to you at this time. Explain that they will be held in
your file cabinet so that they are available to be shown to clients, inspectors etc.
and will be returned to them upon their departure.

9) Give all personnel a copy of the vessels safely booklet. Ensure that they read and
sign the ships copy of this booklet as well as Digicon's safety manual.

M/V ROSS SEAL
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A BRIEF GUIDE TO VESSEL SPECIFIC OPERATIONS

A BROADER OUTLINE CAN BE OBTAINED FROM THE SAFETY MANUAL

CONTENTS

1. INTRODUCTION

2. SAFETY EQUIPMENT

3. IN PORT

4. MAN OVERBOARD

5. FIRE FIGHTING PROCEDURE/ABANDON SHIP

6. BACK DECK - GENERAL

a)
b)
c)

HIGH PRESSURE HAZARDS AND PRECAUTIONS
GUN HANDLING
GENERAL PRECAUTIONS

7. GUN DEPLOYMENT/RECOVERY

8. DEPLOYMENT / RECOVERY OF STREAMER

9. TAIL BUOY RECOVERY AND DEPLOYMENT

10. L.M.F COMPRESSOR UNIT START / STOP PROCEDURES

a)
b)
c)

PRE START PROCEDURE
START UP PROCEDURE
SHUTDOWN PROCEDURE

11. LOST STREAMER RECOVERY

12. CRANE OPERATIONS

M/V ROSS SEAL
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1.0 INTRODUCTION

M/V ROSS SEAL is a 176-foot (54 meter) seismic survey vessel. The vessel is
owned by Seal Craft Operators (USA) and chartered by DIGICON
GEOPHYSICAL CORPORATION.

The vessel was built in 1977 and has worked in the Caribbean, Gulf of Mexico,
Alaska, Australia, Indonesia and Malaysia. The last dry- docking period was March
1993 in Cairns, Australia. The vessel tows a single streamer with up to 240
channels and a tuned air gun array with up to 4000 cubic inch capacity.

If you are a recent addition to the ship's compliment or a temporary visitor, please
review the following list of procedures and standards:

1. Garbage is to be disposed of in a responsible manner. Food scraps are the only
items permitted "over the side". All other items should be packaged as
required and placed in the bins on deck for disposal ashore. A trash compactor
is available for appropriate items. Use special care when disposing of
oily/flammable waste.

2. The vessel has one lounge/video area. A television, VCR, and radio are
available for use, 24-hours a day. In addition, this compartment contains an
assortment of board games and a small library. This compartment is in a
berthing area, please be quiet and respect those personnel off-duty trying to
rest. No food is to be consumed in the lounge.

Those personnel using the lounge areas have primary responsibility for their
cleanliness. Do not wear dirty work gear (especially shoes) in the lounge
areas. Empty all ashtrays and clear away any cups, glasses or wrappers.
Rewind tapes and return to boxes and shelve.

3. The members of the ship's crew and the seismic crew work different
schedules. Suffice to say that someone is trying to sleep at any given hour of
the day. Keep that fact in mind when working and especially during your own
time-off.

4. Emergency drills are held on a weekly basis. Safety meetings are held
monthly. The drills and meetings are to acquaint everyone with the procedures
and equipment onboard the vessel and provide an opportunity for questions,
discussions and suggestions. If you are in doubt about anything concerning
your own personal safety or the safe operation of the vessel, DO NOT WAIT,
ask the Safety Officer/Party Manager/Ship's Captain immediately. Check tlie
emergency safety equipment in your cabin as soon as you arrive. Each person
should have a life-jacket (with light and whistle) and each cabin should have a
flashlight and a working smoke detector. If anything is missing or not
functioning, notify the Safety Officer/Party Manager/Ship's Captain.
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Life raft muster lists, emergency station bills and diagrams of the ship's safety
equipment plan are posted throughout the vessel. Become familiar with your
responsibilities and the location of emergency equipment.

5.

6.

7.

If you discover a hazard or believe a potential hazard exists, bring it to
someone's attention. Satisfy yourself that appropriate correction measures have
been taken.

Smoking is not permitted in many areas around the vessel. Please observe all
"No Smoking" signs.

Meal times are as follows: Breakfast 0600-0700, Lunch 1130-1230, Dinner
1730-1830, Midnight Meal 2330-0030. The galley is open at all times: cold
meats, cheeses and fruit are provided in the refrigerator outside the cooking
area. Personnel should not go into the refrigerators in the cooking area or into
the main walk-in cooler/freezers. If you eat outside regular meal hours, clean
up afterwards. Wash plates, cups, glasses and cutlery.

8. This vessel DOES NOT have cabin attendants. Everyone is responsible for
their own berthing compartment. Laundry service for linen is provided in port
but you will have to wash your linen during extended time at sea. You will

\ ~ have to wash all of your own clothes, in port and at sea. Your cabin will be
swept and mopped IF all gear is off the deck and you notify the Caterer or
AB.

The laundry is located on the main deck, aft of the Galley. Two washers and
two dryers are provided. Wash when you have enough to make a full load and
once you start laundry, KEEP TRACK OF IT; do not expect someone to keep
moving it for you if you forget.

9. Keep all valuable items in a safe place when the vessel is in port. Digicon is
not responsible for lost or stolen items. It is the prerogative of the Ship's
Captain to carry out baggage checks when anyone joins or leaves the vessel.

10. Emergency signals onboard are U.S.C.G. standard
Fire/Emergency alarm bell continuous ring
Abandon ship seven short rings followed by one long ring
Man Overboard three long rings
All Clear three short rings
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2.0 SAFETY EQUIPMENT

SURVIVAL SUITS I LIFE VESTS AND LIFE RAFfS:

37 Survival Suits are provided. One located at each bunk onboard the vessel, the
extra suits are in the Float Free Life Vest Container.

31 SOLAS approved Life vests are provided. One located at each bunk onboard.

32 SOLAS approved Life Vests are also stored in Float Free Containers on the Top
Deck

4 INFLATABLE LIFE RAFTS I x 15 Persons capacity
I x 20 Persons capacity
2 x 16 Persons capacity

Total capacity 67 persons

MAN OVERBOARD EQUIPMENT:

1 17' Twin engined, fully equipped, purpose built Rescue Craft is located on the
upper deck, launched by use of a Husky Crane, with a rating of I, 100 kgs.

9 Life Rings complete with line and lights are located at various positions around
the vessel. M.O.B. Smoke Stations are located both on the Bridge wings and also
the Reel Deck.

FIRE FIGHTING EQUIPMENT:

6 Fire Hose Stations with fog nozzles are located throughout the vessel.

1 Twin bottle Foam Deluge System, USCG Type A Size 2, is installed for the main
cable reel. This system can be activated manually, at the unit itself, or by remote
activator positioned at the bulkhead entrance to the work area.

2 Single bottle Foam Deluge Systems, QUELL 80 litre (each) are installed over the
storage lofts. The system activators are located at the bulkhead entrance to the
work area.

4 Single bottle Foam Deluge Systems, QUELL 50 litre (each) are installed, one
over each compressor engine. Again the activators are located at the bulkhead
entrance to the work area.

All the above mentioned Deluge Systems comprise of stainless steel storage cylinders,
stainless steel distribution nozzle ring main, with nozzles angled to cover the fire risk,
and a remote activator.

I Four bottle KIDDE model 7101, Halon 1301 System is installed in the Engine
Room. Each bottle has a capacity of 87 kgs (total capacity 348 kgs) The system
is activated from either the Engine Room passageway or at the aft end of the
lower passageway.

( - I ANSUL R-IOI model 30, Dry Chemical Fire Suppression System is installed in
the Galley in case of a Range fire. The system has a capacity of 14 kgs and is
manually operated.
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C02 Fire Suppression System of 4.5 kgs is installed in the Ship's paint locker.

21 Fire extinguishers are located throughout the vessel, types Foam, Dry Chemical,
C02 and Halon.

3 Breathing Apparatus units, complete with fire suits are supplied. Two suits are
located aft of he Bridge. One suit is located in the Galley, outside the Engine
Room.

35 Smoke Detectors are located throughout the vessel.

In addition to the above there are Fire Axes, Pry Bars etc. located at various locations
throughout the vessel.

FIRST AID I MEDICAL SUPPLIES:

2 Fully stocked First Aid kits are located, one each in the aft end of the upper and
lower passageways. These kits contain primarily bandages and non-prescription
drugs.

5 Portable First Aid kits are located throughout the vessel.

I Medical locker containing prescription drugs is located in the Masters cabin.

3 Stretchers, one fold away Robinson Litter, and two Stokes Helivac type are
positioned round the vessel.

MISCELLANEOUS SAFETY EQUIPMENT:

8 Battery powered Emergency lights located throughout the vessel. These are
automatically activated when ship's power is lost.

1 E.P.I.R.B. U.S.C.G. CLASS A FCC TX DATA - ACRlRLB 14 -located on the
Bridge. The ship's Inmarsat system is also equipped to send distress messages.

2 U.S.C.G. Line Throwing Apparatus located on the Bridge.

1 K-500 Flare kit with 12 flares located on the Bridge. Additional Pyrotechnics are
also stored to replace those used.

Adequate supplies of Hard Hats, Life Vests, Ear, Eye and Foot protection are
provided to Personnel working on deck.
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3.0 IN PORT

The vessel will normally be in port at least once a month for crew change and to re­
supply with food stores and fuel, and it is probably the case that you will join the
vessel at this point.

Upon arrival at the vessel, make yourself aware of your surroundings. A port
facility is often a busy area, there will probably be various vehicles, cars, trucks,
forklifts etc. moving around the wharf, always be aware of this and take extreme
caution when walking around this area.

There are two other hazards that you should take particular note of before
proceeding, a) REFUELING OPERATIONS and b)CRANE OPERATIONS.

a) During Refueling Operations the vessel will be flying a red flag in indication
of the fact. Portable signs will also be placed close to the gangway. Extinguish
any smoking materials before proceeding. It should also be noted that other
vessels may be fueling in the immediate vacinity.

b) During Crane Operations it is a requirement for personnel in the immediate
area to be wearing a Hard Hat, either wait until Crane Operations are
completed, or don a hard hat before proceeding. It should also be noted that
in a busy port several other vessels will be using cranes, always be cautious of
this, and it is highly likely t~at you should be wearing your hard hat at all
times.

Before proceeding up the Gangway, check its condition. During high and low tide,
the gangway may be at a steep angle, check that the Gangway has a safety net, and
always be sure that you have a firm footing, DO NOT try to proceed along the
Gangway carrying several bags, take one bag at a time, leaving one hand free to
grasp the handrail or rope.

Before undertaking any of your duties you should first advise the Ships Master,
Party Manager or Safety Officer of your arrival. This is important incase of an
emergency, or evacuation of the vessel. If this is your first time on this particular
vessel you must attend a safety indoctrination. A tour of the vessel will be carried
out by the safety officer.
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4.0 MAN OVERBOARD

Upon sighting a man overboard, four (4) things must be accomplished immediately.
The location of the observer will determine which action is performed first.

1. Seismic guns must be stopped by notifying the Gun Shack or the Instrument
Room. Notification can be made by ship's telephone, PA system or voice.

2. Markers must be thrown over. Smoke floats and salt-water activated flashing
lights are located on each Bridge wing and also on the Reel deck, aft of the
cable reel. Life-rings (some with light attached) are distributed throughout the
vessel exterior. Any item which floats and provides a visual reference can be
thrown over; the closer to the person the better.

3. Notify the bridge by activating the Man Overboard Alarm located on the port
side of the cable reel or by telephone, PA or voice.

4. Visual contact with the man overboard must be maintained. This is best
accomplished by having the original observer spread the word and then assume
a vantage point which allows him/her unobstructed vision.

When notified, the bridge will sound the Man Overboard signal which consists of
three (3) short blasts on the ship's whistle and three short rings on the General
Alarm bell. All Man Overboard Boat (MOB) personnel muster at the crane. All
other personnel should stand clear of boat launching. No muster is required; do not
go to emergency stations.

If the decision is made to recover the man overboard with the seismic vessel, the
cable will be cut and all guns recovered immediately. The Captain will maneuver
the vessel to bring the man alongside to either starboard or port at the RESCUE
ZONE batches located on the gun decks. The Ship's Mate will assemble personnel
to assist in bringing the person onboard. If you are not assigned to the recovery
party; STAY OUT OF THE WAY.

If the decision is made to recover the man overboard with the MOB, the boat will
be crane launched over the vessels port side. The MOB team consists of the
following personnel:

(

Ship's Mate
Ship's Bosun/AB
Ship's Greaser
Seismic 10
Ship's Bosun/AB

Direct boat launch and recovery
Operate crane
Hook-up crane, Man bow line on ship
Man stem line on ship
Man the MOB Seismic Observer Man the MOB

Personnel may be substituted at the discretion of the person in charge of
launch/recovery.
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If you do not have an assigned station; GET OUT OF THE WAY.

Only one person is in charge of launching/recovering. Do not impede the operation
by offering conflicting suggestions or instructions.

Once the MOB is in the water, the designated operator and crew will board. DO
NOT RIDE THE MOB DOWN DURING LAUNCH. Start the engine as soon as
possible. Unhook the crane. The MOB will be cast-off when the boat crew is ready.

To recover the MOB, the boat crew will maneuver alongside the vessels port side.
Fore and aft lines will be made fast to the seismic vessel. Stop the engines, tilt up to
storage position and lock. Attach the crane hook to the lifting sling ring. All
personnel are to leave the MOB. DO NOT RIDE THE MOB UP DURING
RECOVERY. Lift and swing the MOB as directed.
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5.0 FIRE-FIGHTING PROCEDURE!ABANDON SHIP

The first action of any person finding a fire (or even suspecting a fire) MUST be to
notify someone else, preferably the bridge persoMel. Once notification has been
accomplished, further investigation and/or local fire-fighting may take place. DO
NOT ASSUME THAT YOU CAN HANDLE THE SITUATION ALONE,
ALWAYS ALERT SOMEONE ELSE.

The fire alarm will be sounded from the bridge. The alarm consists of a prolonged
blast on the ship's horn and prolonged ringing of the General Alarm bell. When the
alarm is sounded, all personnel proceed immediately to the muster station aft of the
bridge. Galley personnel will check cabins to make sure everyone is awake. Do not
return to your cabin for personal articles. If protective clothing is nearby, take it
with you. Ideally you should arrive at the Muster Point wearing long sleeve shirt
and long trousers, or coveralls, a hat and boots.

At the muster, the situation will be assessed and action taken. The fire party will
consist of the Mate, the Bosun, the AB and the Greaser. The Second Engineer may
be involved for an Engine Room fire. The Mate will be in charge of the fire party
on the scene and will determine who will don the fire suit and breathing apparatus
(if required). No seismic personnel are assigned to the initial fire party. All non-fire
party personnel are to remain at muster stations for safety and to provide

l ~ assistance/relief if required.

Each compressor, storage loft and the cable reel have overhead foam smothering
systems installed. The actuation system for the foam, for each unit, is located either
on the unit itself, or at the remote actuation station, located at the bulkhead entrance
to the Back Deck. If a fire is found around the cable reel, the Compressors or the
storage lofts, notify someone and then activate the foam system: DO NOT WAIT
FOR INSTRUCTIONS - START FOAM.

The Galley Range has a Dry Chemical Fire Suppression System fitted over it. This
system is manually operated from the Galley itself.

The Engine room is equipped with a Halon Fire Fighting System. The controls for
this system are located adjacent to the Back Deck foam system controls and in the
aft end of the Engine Room passageway, just outside the hatch to the Engine Room
proper. This is only to be used in extreme circumstances, and only when it is
determined that the engine room space is clear of all personnel and all hatches and
vents have been sealed. The procedure for activating this system is as follows:-

I. Only the Master or Chief Engineer may give the order to activate the Halon
System.

2. All Engine Room spaces will be cleared prior to activating the system.
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3. All blowers, hatches and vents must be secured prior to activating the system.

4. Master, Mate or Chief Engineer will ensure themselves or designate someone
to double check that the have been met before ordering the Halon system to be
activated.

5. When the order is given to activate the Halon system, break the glass and pull
the handles.

6. A warning alarm will sound for 25 seconds prior to the Halon release.

7. NEVER ACTIVATE THE HALON UNLESS YOU ARE SURE THAT THE
ENGINE ROOM SPACES ARE CLEAR OF PERSONNEL AND THAT
ALL THE BLOWERS, HATCHES AND VENTS HAVE BEEN SECURED.

Station bills and muster lists are posted throughout the vessel. Check the station bill
and muster list to verify your responsibilities. Take the time to become familiar
with the ship's fire-fighting equipment. A large diagram of the ship's fire-fighting
plan is posted on the 01 accommodation passageway and smaller copies are in each
cabin. Learn the locations of hoses and extinguishers. Learn at least two (2) escape
routes from your cabin and from your work area. Take advantage of drills to learn
how the equipment operates. Report any equipment that you believe is damaged,

(~ faulty or has been discharged.
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ABANDON SHIP

The Life Raft assignments are listed on the Muster Bills. You will also be shown
the location of your Life Raft when you board the vessel. REMEMBER WHERE
YOUR LIFE RAFf IS LOCATED.

In the event that the vessel must be abandoned, the Abandon Ship alarm will be
sounded. This alarm is seven short rings followed by one long ring, of the ship's
main aIarm bell. Upon hearing this alarm, proceed immediately to your Life Raft
and standby for further instructions. If all personnel are mustered aft of the Bridge,
the Mate or Master may also order everyone to the Rafts verbally.

Each raft has someone assigned to take charge of the launching and in effect take
command of the raft once in the water.

the Life Raft commanders are:-

MASTER (AUST)
MASTER (U.S.)
MATE
CHIEF ENGINEER

LIFE RAFf No. I
LIFE RAFT No.2
LIFE RAFf No.3
LIFE RAFf No.4

STBD SIDE FORWARD
PORT SIDE FORWARD
STBD SIDE AFf
PORT SIDE AFf

\ - THE ORDER TO ABANDON SHIP IS TO BE GIVEN BY THE MASTER AND
ONLY BY THE MASTER. STANDBY UNTIL GIVEN THE ORDER TO
LAUNCH, BY YOUR LIFE RAFf COMMANDER. OBEY HIS INSTRUCTIONS
AT ALL TIMES WHILE LAUNCHING, BOARDING AND WHILE INSIDE
THERAFf.

The Life Rafts contain emergency rations, water and other supplies. If time allows,
extra supplies should be gathered from the ship, including blankets and Medical
supplies. Do not delay moving to your raft in an abandon ship situation.
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6.0 BACK DECK GENERAL

a) HIGH PRESSURE HAZARDS AND SAFETY PRECAUTIONS:

Air guns are devices that rapidly release compressed air into the water creating the
effect of an explosion. To provide sufficient energy for geophysical surveys, large
compressors capable of generating extremely high air pressure are used to supply
the required volume and PSI for these air guns.

Typical operating air pressures used in most air-gun operations are 70 times greater
than those used in a car tire. Any release of air at these pressures can tear the flesh
and force dust, air or even oil particles through the skin and into the blood stream.
Loose and weakened gun parts can give way under pressure and become airborne
missiles. Caution must be observed at all times when around air guns.

To minimize the risk associated with high air pressure, always observe the
following:

1. Never put hands in front of jet air or pressurize discharge ports.

2. Only qualified persons shall operate the air-guns, the gun handling equipment
and compressors.

3. All personnel in the areas where there is a risk of sudden released air shall
wear ear and eye protection while system is operating.

4. An eyewash station should be located in the gun area.

S. Never handle, tighten or loosen bolts or fittings, or hammer on any part of the
air-gun while pressure is applied.
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b) AIR GUN HANDLING:

The air gun is the system component that requires the most handling and
maintenance and consequently presents the greatest danger to personnel.

The following safety precautions must be observed when handling air guns:

1. All Digicon required PPE for back deck work shall be worn at all times during
the gun launch and recovery operation. ( Hard hat, steel toe boots, ear and eye
protection, gloves, life jacket and safety belt with lifeline.)

2. When retrieving, deploying or working on air guns, personnel should always
be aware of entanglement and tripping hazards associated with hoses, lines,
cables and tugger/towing wires.

3. Always bleed off the pressure in the guns before bringing them on board.
Check and double check that the air supplied to the guns is at '0'

4. Observe all warning lights, sirens and signs during air-gun operations. Most
will indicate when high pressure is present or when tests are being conducted.

(~ 5. Use lock-out, tag out system on gun tree pressure valves to prevent
repressurisation of the system after bleed down.

6. Avoid test firing guns on deck whenever possible. If such test must be
performed, do not test fire the air-gun on deck or in open air until the area has
been cleared a safe distance. In test firing, air pressure must not exceed 500
PSI and all persons must be 8M (25 feet) from the gun. Never handle a gun
during testing and always wear PPE.

7. All guns will be bled down to 0 PSI immediately after the gun strings have
been recovered. No work is to proceed on guns or gun strings until pressure is
off the system.

Before the end of line the Gun Mechanic should coordinate the gun
maintenance with the instrument room and inform the gun crew by intercom
which gun strings are being recovered. If time permits, a short safety meeting
should be held by the Gun Mechanic with his gun crew to discuss the recovery
and maintenance operations and go over all safety procedures.
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c) GENERAL PRECAUTIONS

1. No smoking in gun shack or aft of cable reel.

2. Appropriate personnel only on aft deck during deployment and retrieval of guns

3. All persons aft of cable reel are required to wear the following:

• Personal floatation device or salt water activated work vest.
• Steel capped protective footwear.
• Hard hat.
• Ear defenders ( If compressors are running or guns being tested )
• Lifeline ( If working on stem, over-side or in rough weather)
• Protective eyeware.

4. Whenever guns are on deck and pressurized, an orange revolving light
(positioned forward end of gun deck) and an orange flashing light ( positioned
outside gun shack door) are switched on.

5. When a gun or gun string is to be aired up or down the gun mechanic alerts all
personnel involved, or working in vicinity.

6. If a gun is to be test fired on back deck the gun mechanic informs those
personnel involved of his intent. He then returns to the gun shack where he
verifies correct pressure on gun undergoing test (Le. 500 PSI ), announces on
the ship's PA system that a gun is to be tested on the back deck and which side
( port or stbd ) and then test fire gun.

7. N.B. No gun is to be pressurized above 500 PSI while on deck, during
deployment or retrieval.
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7-0 GUN DEPLOYMENT/RECOVERY

1. Before the end of line the gun mechanic talks with the observer to establish
which guns can be safely worked on in the line change time available.

2. At the end of line the Gun Mechanic checks CLASS screen and listens for the
observer to confirm "off-line" status. He then switches the CLASS from
remote to local position.

3. The air pressure in the guns being brought on deck is bled down to 500 PSI by
the Gun Mechanic.

4. Prior to venturing onto the back deck the Gun Mechanic switches on the "High
Pressure Air" warning beacons and ensures that his team are wearing
appropriate PPE.

5. The Compressor Mechanic controls the winches. The JO/Helper operates
pneumatic wrench to remove the crosby clamps and arranges the bundle to
establish a clear working area and prevent damage to the bundle itself. The
Gun Mechanic conducts the operation while at the same time he connects the
overhead trolleys to the gun plates, disconnects and stores the buoys away

~. _ from the work area. When the string is in as far as the 6th or 7th gun the
Compressor Mechanic attaches the tugger winch to retrieve remaining guns.

6. When the retrieval is complete the Gun Mechanic informs his team that he will
be bleeding off the remaining air from the guns and assigns specific gun
repairs to his crew. Each member of the crew will check to see that the tree
and gun assigned to them is bled down. A "work in progress" sign is placed
over the appropriate air valve by the individual carrying out maintenance on
the gun.

7. After completing all gun work the gun deck crew return to the gun shack while
the gun mechanic pressurizes guns to 00 PSI.

8. The guns are then deployed to their correct location using the reverse procedure
to the recovery operation.

9. Only after all the guns have been deployed the Gun Mechanic applies pressure
to the guns to the level available in the holding tanks. Once the compressors
have been brought on line and operating pressure has been achieved (typically
on line 3Km back) the Gun Mechanic will then switch the CLASS from local
to remote and inform the observer that he has "air and guns".

10. NB. New crew or crew unfamiliar with the operation of the gun shack are
prohibited from handling CLASS or valves.
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8.0 STREAMER DEPLOYMENTIRECOVERY

DEPLOYMENT:

1. Check for sufficient water depth as well as bathymetry of surrounding area

2. All air guns should be on deck and pressure bled off.

3. Check operation of all equipment involved in procedure.

• cable reel, brake and emergency stop (bar)
• PA system
• tugger winch
• ensure life rings, flares and fire extinguishers are in their correct locations
• cable tool box complete and present
• all birds are functioning with fresh batteries where necessary
• tail buoy light is functioning and has fresh batteries
• a canister summary with bird serial no's and stopping or ballast points marked

4. Inform bridge that cable is about to be deployed.

I. ~ 5. Assign personnel to their respective tasks and ensure that they are wearing
appropriate PPE.

• personnel on reel deck to wear safety work vest, hard hat and safety boots
• all personnel working near stem to wear a life line

8. Position tail buoy at the stem, deck about 20 metres of tail buoy rope and ask
the Bridge to come to an "all stop".

9. Push tail buoy off the stem and allow to float away from vessel (until all the
rope that has been decked is out) before asking the bridge to come to "900 rpm
on the pair"

NOTES:

900 to 1000 rpm's on the two engines will usually give sufficient tension on the
cable depending on sea conditions and the amount of cable deployed.

(

If a Syledes (or similar) tail buoy is to be used it will be deployed using the winch.
It will also need to be activated and Navigation to confirm its operation before the
cable is deployed
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~. 8. Navigator to monitor course and advise aft deck of any course alterations that

are necessary prior to any commitment.

9. Bridge to monitor traffic in area and keep seismic crew advised.

10. Someone is to monitor cable from instrument room throughout procedure.

11. The Bridge should be advised to come to all stop before cable is removed or
put into its towing harness.

12. The transducers are to be calibrated at each deployment.

13. All bird functions are to be tested at each deployment

14. Whenever a connection is made in the cable the '0' ring is to be replaced and
the contacts thoroughly cleaned. Cable power should be turned off during this
procedure.

15. Instrument room to be advised prior to and after any cable connections have
been opened. A series of daily tests are then to be carried out before the cable

( .~ is further deployed.

16. Any changes made to the cable will be logged in the observers log. AlI bad
equipment is to be marked at the time of replacement. The cable status log will
then be updated at the earliest opportunity.

17. All canisters, birds and compasses to be removed from the reel deck to ensure
that they will not get washed overboard. They are delicate and sophisticated
pieces of electronic equipment and should be handled carefulIy.

18. A Norwegian buoy is to be attached to the cable near the tow chains. This is to
prevent the cable from sinking if the cable breaks or is cut in the event of a
man overboard emergency.

19. The time that the cable is in tow position to be logged.

20. Before the guns are deployed the streamer is to be assigned to its specified
depth to verify correct ballast, and a fulI set of daily tests is to be carried out.

NOTES:

Anytime a component is disconnected the cable power must be isolated. If at any
time the cable deployment is stopped the cable must not be left unattended while
not in the tow harness.
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q. 0 RECOVERY:

1. Vessel should be turned and headed towards fair seas.

2. Check for sufficient water depth as well as bathymetry of surrounding area

3. All air guns should be on deck with pressure bled off.

4. Check operation of all equipment involved in procedure.

• cable reel, brake and emergency stop (bar)
• PA system
• tugger winch
• ensure life rings, flares and fire extinguishers are in their correct locations
• cable tool box complete and present

5. Assign personnel to their respective tasks and ensure that they are wearing
appropriate PPE.

• personnel on reel deck to wear safety work vest, hard hat and safety boots
• all personnel working near stem to wear a life line

6. Bridge to monitor traffic in area and keep seismic crew advised.

7. Someone is to monitor cable from instrument room throughout procedure to
advise back deck personnel:

• of water and cable depths.
• of any course deviations.
• of any telemetry failures or other difficulties.

8. Navigator to monitor recovery course.

9. Aft deck to advise Bridge that recovery is about to commence and to come to
an "all stop".

10. As tension eases on streamer, release brake on cable reel and pick up sufficient
cable to release tension on towing harness and enable it to be removed from
the cable.

NOTE:

This operation should be done as quickly as possible, the cable is in a vulnerable
position at this stage and any weight on the front end will cause the cable to sink
rapidly.
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11. Once the cable is out of the towing harness, begin retrieval as soon and as

quickly as cable tension permits.

• Maneuver the vessel through voice commands to the Bridge.

• Commands should be clear, precise and be acknowledged by the Bridge.

e.g. "Bow to Port" ( hard I easy )
"Bow to STBD" ( hard I easy )
"Back down" (hard I easy )
"All stop on the bow"
"All stop"
"Clutch ahead"

NOTE:

The tension on the streamer should be such that it is slack enough to prevent
damage to cable from being wrapped too tight, while taught enough to prevent any
chance of the cable sinking and being in close proximity to the props.

12. The cable reel operator is to keep a constant track of which sections are being
wrapped on the reel at any given time.

• So that he can anticipate and prepare reel deck crew when 'birds' are to be
brought on deck ( in readiness for swift removal of the birds)

• So that in the event of a telemetry failure he might have a better idea of the
location of the fault.

13. On reaching the tail buoy rope the rope must be pulled from side to side on the
reel to prevent it from digging in between the cable sections.

14. On reaching the tail buoy the winch operator slowly brings the tail buoy to the
stem. The overhead winch is then attached and the tail buoy hoisted up and
brought on board.

15. The tail buoy is then switched off, made secure and the Bridge and Navigation
informed that the tail buoy is on board. The time is to be logged.

NOTE:

If at any time during the operation the retrieval has to stop, (e.g. to remove a bird)
particular attention must be given to the cable at the stem to see that it is in no
danger from the props. If in any doubt the command "Clutch Ahead" must be
given.

M/V ROSS SEAL



(~

~ 482040

.-- digicon
/0. LMF COMPRFSSORS

a) PRE START PROCEDURE:

Detroit Diesel l2V - l49TI Inspection

• Check engine lube oil level.

• Check engine water level.

• Ensure air intake emergency flaps are open.

L.M.F. Compressor Inspection

• Check screw compressor oil level. ( oil to reach middle of sight glass)

• Check piston compressor oil level.

• Check piston compressor reduction gearbox oil level.

• Check compressor cooling water level.

• Check piston compressor cylinder lubricator tank oil level.

• Check for adequate air pressure to control panel.

• Check that the compressor is unloaded.

b) START UP PROCEDURE:

• Start sea water pumps.

• Start upper deck extractor fans.

• Start compressor cooling water pump.

• Reset control panel.

• Start unit and check oil pressure of Detroit, screw compressor and piston
compressor at 1200 rpm.

• After sufficient time has been allowed for turbo charger lubrication, raise
engine speed to 1400 rpm to warm up.

M/V ROSS SEAL
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• Load screw compressor.( stage I & 2)

• Load piston compressor. ( stage 3 & 4 )

• Run unit between 1400 and 1800 rpm.

• Perform regular perusal of control panel gauges and visual inspection of units
whilst running.

c) SHUTDOWN PROCEDURE:

• Unload piston compressor.

• Unload screw compressor.

• Reduce engine speed to 1200 rpm to allow for turbo charger run down and
engine cool down.

• After aprox 3 minutes, shut down engine.

• Stop compressor cooling pumps.

• Stop sea water pumps.

• Stop upper deck extractor fans.

M/V ROSS SEAL
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11.0 LOST STREAMER RECOVERY

1. On hearing telemetry failure alarm, the Observer on duty should:

• instruct Navigation to make a 'mark'

• confIrm, using the bird screen, if the alarm is flagging because of a telemetry
failure or if the streamer, or part of it, has been lost.

2. If the cable has been lost, inform the Party Manager who will conduct the
recovery operation from the bridge.

3. Get Bridge to track tail buoy on radar if weather conditions permit.

4. Get Gun Mechanics to recover up any guns necessary to turn vessel towards tail
buoy.

S. Bridge should then be instructed to turn towards the tail buoy.

6. On route to tail buoy the guns should be brought on deck and any streamer left
attached to the cable reel should be recovered.

7. On reaching tail buoy, instruct the bridge to slowly back down to it and retrieve
it using boat hook and winch.

8. Detach tail buoy and attach cable to reel. The remaining cable can then be
retrieved in the usual manner.

9. The cable will then have to be coiled onto the deck to tum it around, assess the
damage and render repairs.

NOTFS:

If a platform is suspected of being involved the crew on board the structure must be
informed immediately.

If the Argos CLS (cable locator system) is attached to the cable the instructions in
the PRESTEL manual (pressure-release satellite transmitter for emergency location)
should be followed to assist in finding the cable.

At no time should safety become a secondary issue during the recovery operation.
The PPE should be worn as per usual for cable and gun work. Safety rules and
procedures on the back deck must also be adhered to.

M/V ROSS SEAL
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If it suspected that the cable may have sunk to a depth greater than 1000 feet the
procedures outlined in the Digicon 'Lithium Batteries Safety and Handling
Procedures' manual should be followed.

If the cable broke while on line it may be beneficial to play back the last few
records to establish if the cable was hit by something prior to breaking.

M/V ROSS SEAL
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12.0 CRANE OPERATIONS

The vessel is equipped with a deck crane which is most often used for the loading
and unloading of supplies and equipment. This crane is also required for the
deployment of the "Rescue Craft", and therefore should be operational at all times.

The crane should only be operated by qualified personnel, however you should
make yourself familiar with the operation and safety procedures of this equipment.

The operator should always check the condition of the unit prior to its operation,
particular attention should be paid to the cables, drum, boom and controls.

Should you notice a defect or feel that a particular component requires repair or
maintenance, bring this to the attention of the ships Master, Party Manager or
Safety Officer, immediately.

An illustrated chart of the "Standard Hand Signals" is posted close to the crane, and
in various other locations around the vessel. Please review these charts and make
yourself familiar with them.

For further information please refer to your copy of the I.A.G.C. Marine
Geophysical Operations Safety Manual, or the Digicon Safety Handbook.

M/V ROSS SEAL
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Digicon's primary objective is the prevention of accidents and to insure
the safety and well being of all employees whether Digicon's or its
sub-contractors, as well as the protection of the environment and our
working assets.

This objective crosses all levels of rank, organization and procedure
while projecting as its ultimate goal, the elimination of all accidents
and their cause.

The contents of this Marine Safety Manual, serve to provide
information, instructions and guidelines for all personnel which will
enable the appropriate standard of safety to be maintained at all times.
This manual has been endorsed by the International Association of
Geophysical Contractors and is designed as a guide for Marine
operations. You are encouraged to read, understand and be familiar
with its contents.

As a Digicon employee, you are our most valuable asset and every
possible measure of protection and training is provided to insure your
safety and well being.

Mike Arnold, Manag r
Digicon Safety Department
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DIGICON SAFETY POLICY

MAIN POINTS

* To prevent all injuries.

* That safety is of equal importance to all other business objectives.

* To create a safe work place and atmosphere while establishing
safe working practices and procedures.

* That safety is a line management responsibility and is supported
from the executive director's own position

* To ensure effective safety training and establish information
gathering audits and investigations.

* To develop personal responsibility for safety in every Digicon
employee and create interest and enthusiasm for safety both at the

(-..., work place and at home.

* To establish and maintain all company policies, procedures and
standards for health, safety and the environment which adhere to
applicable laws and requirements.

* To communicate these policies, procedures and standards to all
Digicon employees and our sub-contractors.

* To enforce all policies procedures and standards established by the
c?mpany and its management

* Build on the principle that every job can and should be done safely
and that safety is a shared responsibility within all ranks of the
company.



I 482050

COMMITMENT TO SAFETY

TO:

DATE:

All Digicon Employees - Worldwide

January 1, 1992

Digicon considers the safety, health and welfare of its employees and families to be
among its greatest concerns and responsibilities.

( There continues to be a profound movement around the world to become more aware
of our environment and the safety conditions of our work place. In addition to our own
commitment to a safe work place, our clients require that all of their associated
contractors implement high quality safety and health practices in all phases of jobs
performed. We, at Digicon, wholeheartedly endorse this movement and are committed
to being exemplary as a safe company.

As all of you are aware, we have an active and aggressive safety department. It is the
responsibility of the safety department employees to objectively and realistically point
out to all of us how we can do our job more safely and, in the event of emergencies, how
we can respond more effectively to minimize or contain the situation. To ensure
success, we all must commit to make the safety management and enhancement
program a top priority.

Rudy Prince
Chairman of the Board
Chief Executive Officer

<C;b-::;>---=---p~/
Larry Lenig
President
Chief Operating Officer
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NOTHING WE DO IS SO IMPORTANT THAT IT
CANNOT BE DONE SAFELY. SAFETY IS A
COMBINED EFFORT INVOLVING EVERYONE

OBJECTIVES
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The primary objective and total safety goal for.
Digicon during this seismic survey operation shall be:

* A safe work environment.
* A complete safety awareness program for all

Crew members.
* A commitment to safety by every crew

member.
* A total accident prevention program, in place,

understood and enforced.

GOALS

* No LTA's
* No LTl's
* No RWC's
* No environmental damage or pollution.
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Purpose

Seismic operations are a potentially hazardous environment. 1be objective of this manual is to
highlight areas of concern and provide each aew member with a source of infonnatioo and
guideline to accomplish every phase of hislher job safely, professionally and efficiently.

Safety Orientation

Immediately upon joining a new crew or moving into a new area, geophysical personnel should
become aware of local factors which may affect their personal safety. If you have any questions
concerning safely or safety related matters, call your Safety Department al 1I800-DIGICON, Ext.
4054.

All persons joining a geophysical vessel shall be taken on a safety tour through the vessel.

1. lllis should happen immediately, and as a minimum should include -
A. The layout of the vessel including the location and operation of

safety equipment, first-aid kits, alarm points and muster station.
B. Explanation of emergency procedures and safety regulations.

("

2. For all permanent employees joining the vessel, this should include in
addition -
A. Chain of command, key personnel.
B. Station and duties in case of emergency.
C. Job and associated hazards.
D. Safety rules.
E. Company safety policy.

3. When in port, temporary visitors should be given a safety briefing..
They should be advised in case of emergency to leave the Ship
immediately. All temporary service personnel and visitors should
be accompanied.

4. Each person who visits a vessel at sea must immediately be iiven a
safety orienwion by the designated ship's officer. As a minimum,
the fol1owilll will be covered -
A. An explanation of the ship's muster list/station bill and its

JooItjoo.

B. Where the life jackets are stowed.
C. Which muster station they should report to in the event of an

emergency.
D. Give each person a copy of the written safety orientation sheet.
E. Check to see if each person has their own personal protective

~uipment with them. If not, then they must be provided.
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F. If any visitors go to the back-deck area. they must be given a
work vest to wear and always be accompanied by a crew member.

Safety Meetings

Short meetings. of at least 15-20 minutes duration. shall be conducted weelcly to discuss safety.
safety related matters. crew accidents andfor near miss accidents. as wen as unsafe letS or
conditions noted by the crew. Regularly schedule. well-organized. and properly cooducted
monthly meetings shall be held to discuss new material and to enlarge upon SUbjects not
adequately covered at the shoo weelcly meeting. A report of this meeting with attendance
records shall be sent to the Safely Department for review and assistance. Digicon Safely has
extensive safety materials that will be helpful in these meetings. and will assist in the
presentation and introduction of SAFETY to all crew members.

General

Marine geophysical operations must be carried out in a safe manner by minimizing hazards. In
order to act rationally and properly in an emergency or under adverse conditions. be sure to
request and receive a safely briefing upon join a vessel.

The main points to observe are --

I. Responsibility for the vessel and all personnel aboard is finnly vested
in the Master. The geophysical crew chief. in cooperation with the
Master. is responsible for the seismic equipment.

2. Established safety procedures must be followed by the geophysical
personnel. as well as by the ship's crew. Training and experience in
following these procedures are of the utmost importance.

3. On board a geophysical vessel. the crew eats. works. and sleeps in
close proximity to materials such as flammable gases. cable oil. and
possibly explosives. Thus. the safe practices of each individual directly
affect the lives of all others. 1bere is no margin for error. Safe
procedures must be followed.

4. 'The safe procedures for storing and using explosives. blasting agents.
gases. and flammable liquids must be followed. Following these
procedures wi1h a constant alertness as to unsafe practices can protect
your life and those of your shipmates. Learn from the Fire and Abandon
Ship drills where to go in an emergency and how to act.

5. Drills to familiarize the crew with the safety equipment and its use should
be held at least weelcly.
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6. In case of an emergency, crew assignments will be in accordance with the
posted muster list (station bill). The stations and emergency duties of all
persollDCl will be posted in a conspicuous position, preferably in the Mess
Room. All personnel cabins shaD have emergeocy station bills posted for the
occupants.

7. A life jacket (PFD) must be placed in a rack or a designated Iocatioo near
each bunk. All life jackets must comply with SOLASlUSGC regulations. life
jackets must include at least SO% redundancy.

8. There must be at least SO% more life jackets on board beyond the maximum
number of crew and passengers.

Additional life preservers must be available for visitors, bridge crew, and
engine room personnel and kept near the muster station.

9. When docked a safe gangplank with a hand rail on at least one side should
be used. A safety net should be placed under the gang plank.

10. Persons or supplies should be transferred from one ship to another only under
well-<:ontrolled conditions, preferably when the ship is docked or tied to a
platform. All personnel must wear approved personal flotation devices during
transfer operations at sea. When working in the vicinity of rigs or platforms,
communications should be maintained.

11. Know correct procedures for securing water tight doors. Keep the door and
halch gaskets clean and free of paint in order to maintain water-tight integrity.

I ~

12. Good housekeeping and preventative maintenance are essential for the
prevention of accidents. Keep aD areas and equipment clean of debris, dirt,
and 10Cl5C objects.

13. Keep all gear properly stowed and repaired.

14. Qean up all spills or leaks of oil, diesel fuel, cable oil, or other materials
immediately.

15. Keep inboard of rails while aboard ship. Do DOt sit 00 guowales, rail, or place
hands on rub stcakes.

16. Wheo strain is being applied 00 rope, liDe, or cable in operations, a breaking
or parting rope, IiDe or cable could cause serious injury. Stand clear of liDes
and behind solid objects when possible. Ensure that ropes, liDes, cables, and
wires are in good order, and that force in excess of approved limits is oot
applied.

17. Keep a firm stance on deck when heavy seas cause rolling or pitching. Only
proper footwear should be worn, which does not include sandals or shower
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shoes (flip-Oops). Do Dot work without appropriate footwear. Use lift or
safety lines when appropriate.

18. Observe all "WARNING SIGNS· on the vessel

19. Know the location of all emergency gear and equipment in your area, i.e., fire
hoses, fire extinguisher, fire axes, life jackets, life rings, life rafts, Oashlights
and emergency lanterns, first-aid kits, etc.

20. Do not go on deck alone in rough sea conditions!

21. Seismic sources should Dot be operated in the vicinity of diving operations.
Consult with the diving operation before operating in proximity of such an
operation.
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10.

small quantities at frequent interva1s. When occupied enclosed spaces should
be well ventilated.

In tropical areas especially, CIJlOSure to the sun during the hottest part of the
day should be avoided as much as possible. When it is necessary to work in
very strong sunlight, appropriate clothing offering protection to both bead and
body should be worn. Use a sunblock or sunscreen cream or oil to protect
parts of the body e:zposed to sun or drying winds.

11. Sexually transmitted diseases must be considered a major and potentially fatal
health problem. Condoms are considered a significant preventative: measure.

Protective Oothlng -

1. Appropriate clothing for the area must be worn.

2 Work clothes should be close-fitting with no loose flaps, bulging pockets, or
ties. Injuries may result from clothing being caught up by moving parts of
machinery, obstructions, or projections. Oothing worn in galleys, etc., where
there is a risk of burning or scalding, should adequately cover the body to
minimize the risk and be of a material of low flammability such as cotton.

3. Shirts or overalls provide better protection if they have long sleeves.

4. Scarves, sweat rags and other neck wear, loose clothing, finger rings, and
jewelry can be hazardous when working with machinery. Long hair should be
covered.

5. Gloves should be worn for specified jobs.

6. Hard hats and protective footwear must be worn as directed by the crew chief
or as by posted instructions.

7. When selecting eye and combined eye and face protectors, careful
consideration should be given to the kind and degree of the hazard, and the
degree of protection and comfort afforded. The main causes of eye injuries
are-

A Infrared rays (gas welding).

B. Ultraviolet rays (electric welding).

C. Exposure to chemicals (battery acid).

D. Exposure to particles and foreign bodies (belicopters, wind).

E. Strong sunlight or snowblindness.
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F. Battery explosions or splashes.

Ordinary prescription glasses do not afford protection. Eye protection is
available in a wide variety of styles and applications. Prescription eye
proteetion is also available.

8. AlI persons exposed to high levels of noise should wear hearing protection
suitable for the particular circumstances. If you must raise your voice to be
heard, you are in an area requiring hearing protection.

Long-term exposure to high noise levels may cause long term hearing loss.

A noise survey should be made of any questionable area

Personal Flotation Device (PFD) • Ufe Jackets/Work Vests

There is an extensive choice of life-saving equipment available, and the first decision is
whether to use a buoyancy aid or a lifejacket for a panicular type of operation.

The main difference is one of degree rather than function. Buoyancy aids wiIJ, at their best,
assist a conscious person to stay afloat in the water, tilting the body 6ft' backward from the
venical, but not permitting forward swimming. A life jacket should tum an unconscious or
exhausted pe[1;on face upward, with the head held clear of the water.

Points wonhy of note during any assessment of pe=nalflotation equipment or buoyancy aids
are as follows -

1. Has the equipment been approved by a recognized independent body such as
SBBNF (U.K.) or USCG (U.SA)?

2. Is the device potentially unstable? In order to maintain a 6ft' face-up
po5ition, backward from the venical position, it is necessary to have c1osed-ce1l
foam padding all the way down the front, and half way or less down the back.
Consideration should also be given to water wear and tear that causes foam
to shift about, affecting the distnoution of buoyancy.

3. If zips are used on the devices, they should be of good qualify, preferably with
ties at the top and bottom.

4. A belt or strap should be provided to assist in retrieving the victim from the
water.

S. Consideration should be given to comfon and vision. The devices without
crotch straps can result in the victim dropping down inside the device until the
shoulder seams are on a level with the top of the head. A flotation collar that
gives additional head suppon is also preferable.
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A whistle should be provided that is housed in a loop or small pocket The
color should be orange or yellow for good visibility, and reflective strips on
the shoulders or collar are an added advantage.
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'", The three main types of life jackets, are -

1. Partially inherently buoyant life jacket, well-padded with closed-cell foam, with
a top-up oral inOation tube.

2. Manual gas-inOatable liCe jackets with a pull-tag to activate the carbon-dioxide
cylinder, with oral inflation tube.

3. Automatic' gas inflatable liCe jackets in which the carbon-dioxide cylinder is
activated 'IIIhen immened in water, with both oral inOation and manual pull­
tag override.

Bqth #2 and #3 types can be worn Oat and folded against the body, but neither becomes a
life jacket until fully inOated. H you faU into the water unconscious, a jacket requiring
manual inOation will be of little use. Under no circumstances should an automaticaIly
inflatable or inherently buoyant liCe jacket be worn while in a helicopter, since in the event
of ditching, it will inOate and trap the wearer inside the emergency exists.
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Cold water can be the worst enemy because sudden emersion induces sbort, gasping breaths
and panic. A novice will flounder, finding it difficult to grab at a pull-tag or inflate a jacket
orally. This is another argument in favor of inherent buoyancy or automatic gas inflation.

Even if a life jacket is doing its job, in sba\low sea conditions - near sea wa11s, the sides of
boats, or in estuaries - waves breaking over the bead will cause drowning. Splasb JIWds are
not a standard item but a number of manufacturen can supply them.

Life jackets should be able to be put on and adjusted within 30 seconds. They should bave
a conspicuous, centrally positioned lifting becket (a strong webbed loop witb whicb to pull
the wearer from the water), and a whistle boused in loop or small pocket They should tum
an exhausted or unconscious person face upward (within five seconds witb inberent buoyancy,
and ten seconds witb auto or manual gas inflation), and bold the body inclined backward
between 30" and (iY' from the vertical witb the mouth clear of the water. The life jackets
must be either yellow or orange for good visibility.

Manual and automatic gas inflation models need more servicing tban a jacket with inherent
buoyancy. The cylinders should be weigbed at regular intervals to ensure the carbon dioxide
is not leaking.

Personal flotation devices are required by all persons operating in, over, through, or on water
where there is a danger of drowning.

Personal flotation devices must have -

1. A buoyancy collar to bold tbe bead out of the water.

2. Buoyancy over the cbest to tum tbe individuals face up in the water.

.. .---..,
I

3. A securing belt around the waist and/or cbest to stop the personal flotation
device from moving up over the individual's head.

4. A hoop or loop at the back of the collar by whicb the individual can be pulled
through and out of the water.

Swim Test

Before being anowed to participate in water-borne operations or those involving river
crossing. personnel should be swim tested while wearing personal flotation devices. The swim
t~t will, as a minimum, require that the person demonstrate the ability to swim SO meters
(150 ft.) while clothed in less than S minutes, plus maintenance of position (treading water)
for 2 minutes_

Tools

1. The improper use of band tools is tbe major cause of many minor but painful
injuries. Use tbe proper tools. Replace worn parts such as racbet cogs, dies,
handles, and shields. Keep chisels, screwdrivers, and punches properly
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dressed. Dispose of defective tools that cannot be repaired. Us eye
protection as required..

2. Do not usc ·cheaters· on wrenches that arc too short.

3. All electric hand tools must be either grounded or double insulated.. Three­
wire cords must be used with grounded tools. Ground Fault Current
Interrupters (GFCIs) should be utiliz.cd for tool usc in wet areas.

4. Some tools are designed with protective guards. If the guard has been
removed or docs not worle properly. do not use the tool until the guard has
been repaired or replaced..

Liffiag

Most back injuries are caused by negligence or violation of basic safe lifting rules. You can
prevent a painful back injury if you first assume a squatting position. Keep the object close
to your body and raise the object by straightening legs. Get help when needed.

You can prevent a painful back Injury If you first assume a squatting position.

J i- ~
'''' ~-- ~-- ~-.",.-

e- __. .__. .,...... ..-.- _.- 1_ .... -.- .__ .. .--.- -- --._~

~....,---

0 4• -.<.::

._- ......-

~ 0

1. Be sure your footing is secure.

2. Kcep your body erect Always lift with your legs and not your back.
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3. Assess the weight before lifting. If the object is too heavy, get help. To avoid
the load on one penon, pick up or lay down the object on a given signal.

4. Take advantage of skids, boist, bars, jacks, blocking, rollers or hand trucks
when moving beavy material

5. Never pick up or put down an object while in a twisted position.

6. Never place younelf under a heavy object wben it is being lifted.

7. Use the correct lifting procedures for light-weight objects as you would for
heavy weight. Failure to do so results in needless injury.

Alcohol aDd DruC5

The use of alcobol and drugs increases the risk of accidents and injuries. Therefore,
possession andlor use of alcobol and illicit drugs or being under the influence of these will
not be tolerated while you are on duty.

Prescription and over-tbe-counter drugs may also impair performance. Consult your physical
and/or label instruction as to any work-related risk. Advise your immediate supervisor of any
drugs being used so proper safety precautions can abe taken. The employee has the
responsibility to report the use of all prescription or non-prescription drugs or medications
prior to reporting to duty.
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3. TRANSPORTATION

Boat-To-Boat Transfer

The choice of method should be regarded as a part of the detail planning. It should be
remembered that as soon as the exchange craft comes alongside with its bulky fenders,
practical problems can arise in transferring personnel by ladder due to the gap created by the
fenders between the c::xchange craft and the ship. Personnel transfers at sea are quite often
carried out using stand-by and diver craft. The man overboard boat/zodiac is preferred to
bringing the exchange craft alongside.

Depending on the temperature and condition of the water, personnel involved in boat-to-boat
transfers should be equipped with suitable personal flotation devices and immersion suits as
appropriate:.

The following procedure is designed to provide maximum safety during such transfers -

1. Oearance shall be obtained from both vessels' masters before the transfer
commences.

2. Ensure that both points of transfer are cleared of all loose items and
obstructions.

3. Ensure that the surfaces for transfer areas on vessels are non-slip.

4. Transfers must be undertaken during daylight, with good visibility (not less
than 8 km., 5 mi).

S. There should be no obstruction along the side of the ship from which the
workboat is launched (i.e., tow arms, gun arrays, etc.).

6. No person shall take along luggage when crossing over; luggage and goods are
to be transferred separately.

7. Personal flotation devices, proper footwear, and appropriate clothing are to
be worn during transfers.

CautioJl: Hyperthennia conditions/risks VllJ)' significantly around the world.

8. Ensure that order is obserw:d in the transfer; one person at a time.

9. Personnel are to clear transfer points as soon as possible.

10. No personnc:ltransfer should be made when the Master of vessel deems the
conditions to be unsafe.
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PrrsoDDrJ BllSkd Tr1IDSfu

If it becomes necessary to transfer from a standby vessel onto a rig or platform by means of
v, a personnel basket suspended from a platform crane, the following precautions should be

observed -

1. When necessary. a survival suit is to be worn, in a fully zipped condition with
the hood in position.

2. A personal flotation device is to be worn.

3. Deck crew, preferably two, must be available to assist on the boaL

4. Luggage should be stowed in the basket center to ensure both hands are free.

5. Personnel transferring should be evenly distnouted around the baseboard to
ensure maximum stability.

6. Personnel should stand outside the basket with feet apart on the board and
the basket securely gripped with both arms looped through the ropes.

7. When the officer in charge is satisfied that all is ready, and at the appropriate
moment with regard to the movement of the ship in a seaway, the basket
should be lifted clear of the vessel and then swung up and out as quickly as
possible before being carefully hoisted up to the rig.

(~ 8.

SmaU 8o:Its

Throughout the operation, a lifebuoy, boathook, and heaving line should be
kept available on board the vessel for immediate use in case of emergencies.

1. Small boats may be deployed only with the permission of the captain. A
minimum of two persons should be used to operate small boats.

2. Another suitable vessel shall stand by as a safety vessel This vessel may be
a high-speed rescue boat, a platform standby boat, a guard (chase) boat, or
any other suitable craft If the vessel is a high-speed rescue boat, and if this
boat is not aIready deployed in the water, it shall be fully manned by its
assigned crew ready for immediate launching. In such circumstances, the high­
speed rescue boat shall be able to be deployed into the water and be away
from the ship in less than two minutes.

3. Lifeboats or MOBs are specifically excluded from being assigned as routine
standby rescue boats.

4. Personnel shall not be pencilled to leave the work boat to enter the water
without the captain's permission.
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Life jackets must be donned prior to boarding the boat and must not be
removed until back on board the mother vessel or onshore. Immersion suits
must be worn as appropriate.

i'"

6. Small boats equipped with outboard enginC$ should carry a spare engine.

7. Diesel enginC$ are preferred OYer gasoline engines.

8. Do not exceed the maximum allowable capacity of any boat Sea conditions
and weather must always be considered.

00 :Xot lh"erload:

Prior to deployment, check that the following minimum equipment is carried -

1. Fully charged, water-resistant radio for communication with mother vessel

2 Two (2) paddlC$.

3. First-aid kit.

4. Full, approved fuel tank.

5. Lifeline and buoy.
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6. Simple tools and spark plugs to repair engine. Spare prop and shear pins.

7. Mooring lines

8. Fife extinguisher.

9. Torch (flashlight)/knifelflares.

10. Drinking water.

11. Sea anchor.

Crew shall not board until engine, radio, and equipment have been checked by the supervisor;
then the lines may be detached.

Airboots

1. Wear life vests at all times.

2. Wear ear and eye protection when the airboat is in motion, or the engine is
running.

3. Secure all objects preferably with a net or tarp. Keep all objects secure and
away from the propeller. All propellers must have a full safety shroud.

4. Do not overload the airboat Post the maximum load and/or passenger limit
in the boat

5. Balance the load.

6. Do not move or stand once the airboat is in motion.

7. Keep your hands and feet inside the airboat at all times until the airboat
comes to a complete stop.

8. Airboats should operate at a reasonable limit (00 morc than 4048 kmJb •
25-30 mph).

9. Most aiJboan tun with open e:thaust. Watch for fires.

10. The air·boat operator is responsible for the safety on his boat

11. Smolcing will be prohtbitcd whco carrying flammable liquids of explosive
materials, and signs shall be appropriately posted.

12. Do not approach thc airboat from the rear. The rear of the airboat is a blind
spot for the operator. Make the airboat driver aware of your presence at all
times.



482067

13. Scat belts shall be worn while the boat is in motioo.

Helicopter OperatloDs

All helicopter passengers should attend a helicopter survival coune.

General

1. A landing net shall be available for use at all times. H used, the landing net
should be secured every 1.5 m (4.9 ft) around its perimeter so that it is
stretched taught This net must be checked by the helicopter landing officer
(HLO) after deployment When using a net on deck, all persons must use
care when approaching and leaving the helicopter.

2 Landing lights and floodlights should be checked by the helicopter landing
officer after deployment

3. Fire-fighting equipment should be checked prior to each landing by the
helicopter landing officer to ensure serviceability and that adequate foam
chemical is present

4. Check the serviceability of radio communication systems and NDB (non­
directional beacon) against other stations if possible.

5. Helideck must be cleared of obstructions and foreign objects before flight
operations.

6. Helidecks should be marked with the International "No" symbol when out of
service.

Pre-Flight Preparation

1. From the helicopter company -

A Type of aircraft, weight, and rotor length.

B. Operating radio frequency of the aircraft

C. CaD sign of the aircraft

D. Estimated time of departure and arrival of the aircraft

E. Helideck surface requirements, i.e., with/without net, size, etc.

2 To the helicopter company -

A Description of the ship's helideck surface, dimensions, and
obstructions (cranes, antenna, etc.).
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Actual weather report in the area.

The ability to monitor the working radio frequency of the aircraft, to
and from the vessel

A position report of the vessel

Details of the vessel's non-directional beacon (NOB) frequency and
code.

Details of other installations in the area with NOB frequencies and
code.

Details of any other navigation assistance, such as the range and
bearing from NOB or VORIDME stations ashore.

The obstacle-free angle of the helideclc.

Any refuelling facilities in the area, alternate emergency landing sites
(rigs, platforms, islands, etc.) in the area.

Number of passengers and weight of baggage and cargo. Weights
should be determined with scales on board the vessel.

In an emergency evacuation, give the extent of injuries or illness,
number of stretcher cases, and number of walking casualties.

(--... Prior To Aircraft Departure From Helibase

~....",>."'......."", ...__~oc.__'._"'_' ' 'i( ----

CAIlllY UlHG oeJECTS FLAr WHOI
~JNG OR DEPARTlHG HEUCOPTER.

AVOID TIllS IlAHGER AIlEA

1

j

AI'l'ROACH AND OEPAllT UNSHAOE1l AI!EA_____....*_~.__M_·_....:_••••..- ....- .,..... ~~...:~-- . _..__.............-
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When the aircraft type is known, brier the passcncers as per the following
safety instructions -

A. All persons flying in any helicopter shall be IIIlder the direct command
of the helicopter's flight crew. While on the ship, prior to hoarding
and after disembarking from the helicopter, they shall be under the
control of the ship's designated helicopter landing officer.

B. No person, unless otherwise directed by the helicopter landing officer,
shall approach the helicopter while its red flashing anticollision light
is on. All personnel shall avoid the tail and any air intakes of the
helicopter.

C. No person shall wear any unsecured objects such as hats that may be
blown away in the down draft from the helicopter's rotor.; if they are
running.

D. AD persons approaching the helicopter shall approach in such a
manner that the flight crew can see them. The forward rotor.; of
some helicopter.; dip low at the front of the aircraft and, therefore,
personnel should not approach from directly ahead. Be aware of high
winds which can cause the blades to dip in any direction.

E. All per.;ons flying in helicopter.; shall wear seat belts, ear defender.;,
and approved personal flotation devices; these may take the form of
inflatable life jackets or of flotation suits.

F. AD helicopter passengers shall familiarize themselves with the
helicopter's emergency exits and emergency equipment locations. This
information will be made available to all helicopter all passenger.;
DOrmally in the form of a laminated safety card.

G. Upon landing, all passenger.; shall stay seated with their seat belts
fastened until instructed by the flight crew that it is safe to leave the
aircraft All safety equipment should be returned immediately to the
helicopter for use by future passengers.

2. Brief the cargo handlers on the type of aircraft to CIpcCl One man will be
nominated to ensure the cargo door.; are opened and closed correctly. The
cargo handlers should also be familiar with the lashing points of the aircraft

3. Check that the helideck and surrounding deck is clear of equipment and loose
objects.

4. Check that the ship's crane is stowed and secured in the lowered position.

5. Check that the work boat and its protective cover are securely lashed.



482070

6.,

'> " 7.

8.

9.

Connect and ready the fire-fighting equipment and protective clothing for fire
fighters.

For emergency night operations, check the landing lights and floodlights.

Check the serviceability of communications, i.e., radio and NOB.

Inform air traffic control of nearby installations or rigs in the area of the
intended aircraft movements.

Enroute to the Vessel

1. Maintain communication with the enroute aircraft.

2. Contact the enroute aircraft as soon as possible after Estimated Time of
Departure (E.T.D.). The full call sign for the aircraft should be used. The
call sign can be abbreviated to the first and last two letters once contact has
been made, unless other aircraft with the same last two leiters are operating
in the area.

3. Inform the aircraft of NDB frequency, the call sign, and when it will be
activated

4. Inform the aircraft of the vessel's present position, with speed and heading.

5. With visual contact of the aircraft established and with a positive identification
of the vessel by the pilot, request the pilot to QSY (change vessel frequency
for landing clearance). The frequency should be acknowledged by the pilot
before changing. The above procedure should be carried out with the aircraft
within a 3 len (2 mile) radius of the vessel

Landing on Vessel

1. The helicopter landing officer (HLO) has the responsibility to ensure the
helipad and area are clear to accept an aircraft, and that the required
rninimum equipment is on board and readily available.

The lILO will ask the flight crew prior to landing if they intend to shut the helicopter down
on landing or if they intend to IeaYe the rotor running. H the intent is to shut the helicopter
dawn, then the helicopter landing officer shall ensure that no one approaches the aircraft
while its rotors are turning.

The lILO should check the following before landing clearance is given -

A The helideck area is clear of equipment and people.

B. The landing lights are on.
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C. The firefighter is dressed in his protective clothing, and that the fire·
fighting equipment is ready for use.

D. The lashings for the aircraft are ready if required.

E. The passengers are present and that they have been briefed.

F. The loaders are prellCnt and have been briefed and one person
nominated as the aircraft carg<Hloor man.

G. The forwardo(;()rner safety rails and ship's stern mast have been
lowered.

H. A MOB (man overboard) boat should be available during helicopter
operations.

2. On hand-over from the working frequency to landing frequency, the aircraft
pilot will call for landing clearance, i.e., vessel name and call sign, one mile
from the vessel.

3. No one should approach the aircraft until the pilot gives permission. This is
normally done by switching off the flashing beacons or strobes.

Fueling Operations

1. Fuel pumps, motors, and fuel pump filters must be of the type manufactured
for fuel operations.

2. Electrical systems must be grounded.

3. Fuel hoses and nozzles must meet regulations. In case of a leak in the hose,
it must be repaired with material manufactured for this purpose.

4. nozzles and fittings must be of DOn-sparking material.

S. Fuel storage must be at least IS m (SO ft) from any power source (electrical
power supp1iel, switch boxes, and transformers).

6.. Tbe area around fuel storage is to be kept free and clear of all dried grass and
weeds for at least 8 m (25 ft).

7. Fuel storage area should be surrounded by earth berms of sufficient height to
fully contain the volume of fuel stored.

8. No smoking within 15 m (SO ft) of fuel storage and while refueling is in
progress.
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An approved fuel filtering system with effective water and contamination
separation must be used in conjunction with the fuel storage and refueling
facilities.

Prior To Take-Off From The Vessel

1. The HLO will check that the aircraft doors have been shut corrcctly.

2 The HLO will check that the helideck is cleared of equipment, loose objects,
and that all personnel are clear of the deck.

After Take-Off

1. Maintain flight watch if required.

Deck Crew

1. The minimum deck crew will consist of -

A OneHLO.

B. One trained fireman in a protective suit and breathing apparatus
(BA).

C. One baggage handler (depending on the quantity of freight).

D. One fire valve attendant

2. Prior to landing, the deck crew will take up the following positions -

A The HLO and a fireman with a clear view of the helideck.

B. The baggage handler(s) protected behind cover with the HLO in sight

3. There will be no other personnel in the area.

4. Spectators should be on the bridge deck only.

Deck Eqummem

The fonowing equipment shall be immediately available during all helicopter traffic.

1. Fire Extinguisher

One or more dry-powder extinguishers with a total capacity of 45 kg (100 lb.)
and one or more gas fire extinguishers (CO, or Halon 1211) with a total
capacity of 18 kg (45 lb.) shall be available near to the helicopter landing area.
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The ship's AFFF system must be able to provide foam to the stern of the
helicopter landing area from two hoses, each on its own branch line.

2. Total Fire Protection Fire Suit

A total fire protection suit, made from aluminum or other suitable material,
shall be provided. This suit shall cover the entire surface of the wearer but
allow for self-contained breathing apparatus equipment to be worn. The suit
shall include -

A Total head and neck hood.

B. Nomex, or similar balaclava.

C. Jacket and trousers or one piece-suit

D. Gloves that can be attached to the jacket sleeves.

E. Boots.

3. Fire Suit

A conventional fireman's suit from one of the firemen's lockers shall also be
immediately available.

4. Other

Axes, bolt croppers, heavy duty hacksaw, scat belt cutting knives, etc., stored
in the emergency equipment box, should be checked and the box left open
with the lid secured.

In addition, two sets of each of the following from the fireman's lockers shall
be immediately available -

A SCBA system.

B. Fireman's axe.

C. Safety harness.

D. Fireproof lifeline.

E. Ballery-operated, hand-held lantern.

S. Wmd sock or other wind direction indicator.
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Emergency Landing

In the event of an emergency landing, remain in your seat with your seat belt fastened. If the
seat belts are removed, the motion of maneuvering for a landing may throw all passengers to
one pan of the cabin and cause the pilot to lose control

1.

2

3.

4.

S.

6.

7.

8.

9.

('" 10.

11.

Ensure that the survival suit is zipped up.

RelllOYe the ear protectors.

Take up brace position before landing.

After impact, put one hand on the seat belt buckle and the other pointing to
your exit door for orientation in case the aircraft inverts.

The man nearest the door is responsible for opening it.

Before releasing the seat belt count up to 10 to aUew the aircraft to settle.

Do not inflate the life jacket until you are clear of the aircraft

Do not stand on inflated floats if the aircraft remains upright

If the aircraft remains upright, await the pilot's commands to evacuate. He
may be able to keep the aircraft upright if blades are rotating.

Remain close to the aircraft as long as it remains afloat

Remove life raft, flares, and other survival equipment
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4. VESSEL OPERATIONS

GeDenal

Safety OD deck of a geophysical vessel must pertain to aU personael wormg 00 md traversing
through the deck area.

IDtematiooally designated symbols and colors should be displayed in all appropriate hazardous
areas. This includes fire extinguisher types, md areas where ear/eyelfoot protection is
required.

Areas that require hard hats, non-smoking, life lines, placards, should be prominently
displayed.

Luminescent arrows should be placed at close intervals along the deck to indicate the route
to the nearest exit

Crew members and visitors must treat deck areas as hazardous and adhere to the minimum
guidelines listed below -

1. Approaches to ladders and stairs should be at least 400 mm (16 in.) wide,
unobstructed, and treated with non-skid material.

2

3.

FIXed ladders, landings and cages, etc., should be inspected frequently and
properly maintained. Those in holds should be examined for damage
immediately after the discharge of cargo.

All water-tight doors should be closed and latched while at sea, and should be
opened only for the passage of personaeL Door and hatch gaskets should be
kept clean in order to maintain water-tight integrity.

4. Sand or other suitable substances should be spread over areas made slippery
by snow, ice, or rain. The utmost care must be taken in crossing such areas,
and particularly in using gangways, stairs, and ladders under such conditions.
Spillages of oil, grease, etc., should be cleaned up IS soon IS practicaL

S. When rough weather may be expected, lifelines should be rigged across open
decks.

6. Permanent fittings that may cause obstruction such as eye plates on deck,
lashing points, and projections should be painted a conspicuous color in
contrast to the background so that they are more easily seen. It may be
useful to pad a sharp projection.

7. Any gear or equipment stowed to the side of a walkway or on the deck head
should be securely lashed.

8. Machinery guards shall be kept in place and in good condition.
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All loose objects should be secured immediately after they are received on
board, no matter what type of weather may be c:EpCCted.

Preventive maintenance on equipment, as recommended by manufacturer,
should be practiced to ensure that the equipment is working as intended.

Cranes, winches and hydraulic equipment shall be operated by or under the
supervision of trained personnel

Obstructions, danger areas, and areas of high-noise levels shall be properly
marked; ear protection shall be provided and used in designated areas.

Guard rails or fencing should be of adequate strength, good construction, free
from sharp edges, and properly maintained.

A tool should not be placed where it can be accidentally knocked off to faD
on someone below, nor should tools be carried in pockets from which they
may easily fall. A belt designed to hold frequently used tools securely in loops
is recommended.

9.
"

~
10.

11.

12.

13.

14.

15. Tools should be handled with extra care when hands are cold or greasy, and
where the tools themselves are greasy.

16. Ropes should be kept free of contamination by chemicals (rust removers and
paint strippers may be particularly damaging) and not stowed close to any
source of heaL Any accidental contamination should be reported immediately
for cleansing, replacement, or other action taken.

17. Persons who are working aloft, outboard, or below decks, or in any other area
where there is a risk of falling more than 2 m (6 ft) should wear a safety
harness (or belt with shock absorber) attached to a lifeline.

18. A man working at an extreme height may not be able to give his full attention
to the job and at the same time guard himself against falling. A stage or
ladder should always be utilized when work is to be done beyond normal
reach.

19. A safety harness with lifeline or other arresting device should be continuously
worn when working a10fL Where the work is overside, buoyancy garments
should be worn, and a lifebuoy with sufficient line attached should be kept
ready for immediate use.

Lighting

1. Adequate lighting should be provided where men are working. This is most
important on stairs and ladders. If it is necessary to enter or cross unlighted
areas, care should be taken.
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Portable lights should never be lowered or suspended by their leads. The
leads should be kept clear of running gear, moving parts of machinery,
equipment, and loads; if they pass through doorways, the doors should be
secured open; they should be kept out of walkways as far as practical to
prevent people from tripping OYer them. AIJy slack should be coiled.

3. Lights should not be switched off or removed without checking that all people
are out of the space or area illuminated.

4. All work areas should be properly illuminated.

Electrical Equipment and WiriDl

1. Good workmanship and proper materials shaD be used • aD wiring will be
installed according to the national electric code of that country, at least the
U.S. national electrical code.

2 Equipment should be constructed, installed and protected, and be capable of
being maintained, inspected, and tested so as to prevent danger in as
reasonable a manner as possible.

3. Equipment should be suitable for the maximum power required by the
current·using equipment

4. Electrical conductors should be of sufficient size and current-carrying capacity
for the purposes they are intended.

5. All conductors should be either -

A Insulated, or

B. Properly safeguarded to prevent danger.

6. Electrical joints and connections should be ofproper construction with respect
to conductor size, insulation, and mechanical strength and protection.

7. Every installation and circuit should be protected against OYercurrent by
automatic devices.

8. Electrical equipment cabinets and metal housing could cause danger if the
conduit or insulation should become defective, or if a fault should occur in
any equipment Electrical equipment metal housing should be grounded.

A The metalwork should be grounded in order to discharge electrical
energy without danger, or

B. Other equaDy effective precautions should be taken.
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9. No fuse or circuit breaker, other than a linked circuit breaker, should be
inserted in a grounded neutral conductor. Any linked circuit breaker inserted
in a grounded neutral conductor should be arranged to also break all related
energized conductors.

10. A single-pole switch should be inserted in the energized conductor only. Any
switch connected in I crounded neutral conductor shall be I linked switch,
and should be arrangteda to also break all the related energized conductors.

11. Effective means, suitably placed for immediate operation, should be provided
so that all voltage may be cut off from every installation'and circuit to remove
and prevent danger.

12 For every electric motor, an efficient means of disconnection should be readily
accessible, easily operated, and so placed as to prevent danger.

13. Every piece of equipment that requires operation or attention by a person in
normal use should be installed so that adequate and safe means of access and
working space are provided.

14. All equipment that is likely to be exposed to weather, corrosive atmospheres,
or other adverse conditions should be constructed or protected to prevent
danger arising from such exposure.

15.

16.

All equipment in surroundings susceptible to risk of fire or explosion should
be constructed or protected to prevent danger.

No additions or alterations - temporary or permanent - shall be made to an
existing installation, except by an authorized and competent person and only
when it is.

17. All unsafe appliances, wires, and electrical apparatus should be reported
immediately to the electrician or supervisor.

18. Treat all wires as live wires. Do not touch hanging or broken wires. Place
a warning sign, and notify I supervisor or electrician immediately.

19. AD electrical hand tools must be properly grounded. All galley equipment,
including fry pans, griddles, and toasters must be grounded and kept in good
working condition. Do not disconnect or break the ground wire on any
equipment or fixtures.

20. Check drop lights for breaks in the insulation and before use. Ensure that the
plug and socket are in good condition. Use only the bulb wattage rated for
the light All drop lights must be shrouded.
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21. Use hand-held portable ballery lights when working in damp areas or in
metallic tanks. GFl (Ground Fault Interrupt) protection must be used in wet
areas.

22 De-energize and tag or lock out all circuits before working on lincs. Under
certain conditions, low voltage can ItiIL

Lockout/fagout

When maintenance is needed on any electrical powered line, motor, equipment, or fuel­
powered engines, you should protect yourself and otbers from accidental tum-ons. Accidents
occur when someone "thought" the machine or electricity was safety tumed OFF.

This section explains the procedures to use when working on any type of equipment or
electrical circuit. This is called the Lockout!fagout System.

Lockout/Tagout

Th'ere are seven steps to follow:

1. The person in charge should identify all parts that are to be shut down, and
which switches, equipment, and people will be involved in maintenance,
repairs, or installation. At this time, the restarting procedures are planned ­
who, when, and how.

2. Advise everyone involved that a Jockout/tagout procedure WIll take place.
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3. Identify all power sources for the project. What makes it work? This
includes identifying aU hydraulic and pneumatic systems, spring, compressed
air, gravity systems, and all electrical circuits.

4. Disconnect the electricity. Block the IIIOYabIe paru. Release or block spring
energy, bleed hydraulic, pneumatic, and high-pressure air lines. Lower
suspended paru to a secute or rest politico.

S. Each worker involved should have his own lock keyed differently from anyone
else's lock, and it should be identified with his name, an assigned number or
color code, and the name of their department or company. Qips, chains, and
lockout boxes, which are available from locksmiths, electrical supply
companies, or through the Safety Department or Purchasing Department, may
also be used.

6. Tagout aU the power sources and machines. Tags should indicate that the
machine or circuit is out of order the reasons for the lockout (list time being
repaired), your name, the date, the phone number at which you can be
reached, and a the time of tagging. Tagging should be done by the person in
charge, and removed only after everyone's lock has been removed, the system
tested, and restart approved.

7. The person in charge should clear the area and make sure that all persons in
the area and any unauthorized personnel are clear from tbe area. Double
check aU the steps listed above yourself. Remove locks, tum on power
sources, or operate any valves to test the system. With aU workers safe and
the equipment ready, remove the 'out of order' tab before turning tbe power
00.

Radio, Radar, and Navigation

1. No radio transmissions from the ship are allowed while electric blasting caps
are out of the magazine.

2 Contact and exposure to radio and radar radiation from an antenna can result
in severe bums and tissue damage. Inform the vessel's Master before
installiD& DZviption antennas or any other time personnel are going aloft.
Lockout-Tag all transmitters when personnel are aloft.

3. Only authorized personnel (except in emergency) will use radio, radar, and
navigation equipment

Ganey

1. Persons employed in the preparation, CXXlking or serving of food or drink, or
in the handling of eating/drinking utensils must have undergone a medical
examination and fulfilled the necessary health requirements.
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All persons engaged in the handling of food, drink, or eating/drinking utensils
are to:

A Maintain a high standard of personal and communal hygiene.

B. Be aware of the danger of diseases spread by contaminated food.

C. Report sick when suffering from throat infections, stomach disorders,
or skin conditions.

3. A wash-hand basin with an adequate supply of bot and cold water with brush,
soap, and clean towel is to be provided. "Wasb your Hands' notices should
be displayed prominently in toilet areas.

4. All persons within the kitchen, preparation room, server, or food stores are
forbidden to smoke. Notices prohibiting smoking are to be prominently
displayed.

5. Clean protective clothing, i.e., long sleeves and hair covering, is to be worn
by all food handlers when working in these premises.

6. Refrigerators and freezers should be operated in accordance with the
manufacturer's instructions. Attention is to be paid to the internal cleaning,
defrosting, and correct arrangement of food held in these appliances. Freezer
temperatures shall be maintained no higher than (-18" C) 0" F.

7. No waste food or refuse should be deposited or allowed to accumulate within
any food room, and any spillage of liquids or solids should be cleaned
immediately.

8. Sinks used for the washing and preparation of chicken, fISh, fruit, vegetables,
and for other forms of food preparation should not be used for the cleaning
of cooking equipment, containers, or .kitchen utensils, unless thoroughly
sanitized.

9. Kitchen utensils, sinks, cooking equipment, and food preparation surfaces are
to be thoroughly cleaned and sanitized after use.

10. The floors of aD kitchens, annexes, food stores, and ancillary areas are to be
kept clean and dry. Any evidence of rodent or insect pest infestation is to be
reported immediately.

11. All .kitchen and dining areas should be completely sanitized each weelt. This
includes stoves, freezers, refrigerators, range hoods, fans, tables, floors, and
non-refrigerated food storage areas.

12. Cleanliness of all food, crockery, cutlery, linem, utensils, equipment, and
storage is vital Cracked or chipped crockery and glassware should be
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disposed of properly. Foodstuffs that may have come into contact with
broken glass or broken crockery should be thrown away.

13. Thoroughly wash all fruits and vegetables with clean water before eating raw
or before cooking.

14. Crockery and glassware should not be left submerged in wash water where it
may easily be broken and cause injury. Such items should be washed
individually as should knives and any utensils or implements with sharp edges.

15. Some domestic cleaning substances, for example caustic, soda and bleaches,
can bum the skin. They may also react dangerously if mixed together.

16. A large proportion of injuries to catering staff arise from slips and falls caused
by wearing unsuitable footwear; "flip-flops", sandals, plimsolls, etc., arc
especially dangerous on greasy decks, and they afford no protection to the
feet from burns or scalds if hot or boiling liquids arc spilled. Suitable
footwear, preferably with slip-resistant soles, should be worn at all times.

17. Decks and gratings should be kept free of grease, rubbish, ice, etc., in order
to minimize slipping that may result in serious injuries, especially when hot
liquids or glass and crockery arc being carried. Any spillage should be cleaned
up immediatcly.

(~
18. Broken glass or crockery should be cleared away with a brush and pan ­

never with bare hands.

19. The area of deck immediately outside the entrance to refrigerated rooms
should have an anti-slip surface.

20. Care should be taken when using stairs and companionways; one hand should
always be kept free to grasp the handrail

21. Catering staff should DOl altempt to repair electric ranges and appliances.
Defects should a1wayl be reported so that proper repairs can be made. The
equipment should be taken out of usc until it is repaired.

22. Use of water in hosing down and washing equipmenl in the galley can be very
dangerous, particularly where there arc electrical installations. Whenever the
galley deck is washed down, power 10 an electric range and all electric
equipment should be switched off and isolated from the supply, and water
kepi from making contact with the electrical equipment

23. Range guard rails should be used in rough weather. Pots and pans should
never be filled 10 the extent thai Ihe contents slop over when the ship rolls
or turns.
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Wood, paints, and spirits, should not be kept in engine rooms or machinery
spaces.

All electric wiring should be well maintained and kept clean and dry. The
rated load capacity of the wireI and fuses should new:r be exceeded

Pe~nnel using hydraulic and pneumatic equipment should be fully
conversant with the proper procedures for its safe operation. Operating
instructions should be followed at aU times.

17.
.'

.~
18.or--

19.

20. Operators should ensure that the system operating pressure shown on the
pressure gauge is at the recommended level

21. Prior to a hydraulic system activation or deactivation checks should be made
to ensure that there is no air trapped in the system and that there are no
external leaks. Trapped air causes erratic action that can lead to injury or
damage to the installations or equipmenL

22. Only the correct grade of hydraulic fluid should be used for topping up a
hydraulic system. The correct grade should be clearly posted.

23. Any spillage of hydraulic fluid should be cleaned up immediately. Some fluids
have a mineral oil base and should be thoroughly washed off the skin as soon
as possible.

C·,
24. Hearing protection must be worn by any person remaining in the engine room

or machinery compartment for more than 5 minutes. If the noise levels are
such that you must shout in order to be heard, then hearing protection is
appropriate.

Cranes & LiftiDg Dn1c:es

1. The crane shall be operated only by qualified persons. Auxiliary personnel,
working in the area of cranes and cargo, shaU be instructed and familiar with
the operation and safety procedures of this equipment.

1be operator should eumine the crane foundation, cables, drum, dogs,
brakes, boom, guard, pins, sheaves, load hook, and wireline for defects. Any
defects must be repaired before the crane is used. Crane hooks which are
defective should be replaced. Repair by welding or otherwise should not be
attempted.

2 All cranes, winches, and other hoisting devices shall be certified and checked
at regular intervals. Always ensure that all slings, hooks, wirelines, cables, and
tag lines are secure and in good working order. All inspections should be
documented, and these documents kept for reference. Slings, fittings, and
fastenings should be inspected before use and daily during use. Equipment



found to be defective must be discarded. The date that the slings are placed
in service should be stenciled on the metal eye.

3. The maximum capacity and boom angle of the crane should be clearly marked
and must not be exceeded. Boom.angle indicators must be permanently
attached to the boom in order to show the operating radius.

4. Crane books should bave safety latches. Stops should be provided on all
crane booms in order to prevent the possibility of overtopping the boom.

S. The crane operator and auxiliary personnel must be mindful of overbead
obstacles and bazards that may contact the crane boom. Power lines
represent a serious lethal bazard that must be avoided.

6. A qualified signal person must work witb the crane operator. Standard
signals should be used. Normally, all signals sbould be given by the signal
person, but the operator should obey an emergency stop signal given by
anyone. If signals are not utilized, the signalIing method must be agreed upon
by the crane operator and auxiliary personnel before commencement of the
crane operations. The operator must properly secure the crane and boom
before going off duty. or when shutting down operations. A tag must be
placed on the controls, and the master or chief engineer notified if any defects
are known.

HAND SKiNAlS
.0'
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7. All personnel must be instructed in safe operating procedures before handling
J

.1- cargo.

~ 8- Personal safety equipment must be wom by all personnel handling cargo and
working around crane$. lbis equipment must include hard bats, safety boots
with non-slip soles, leather JIoYcs, and any other safety equipment that might
be required to handle any other specific cargo.

9. Correct cargo handling tools must be used, and these tools must be regularly
checked and maintained.

10. Never perform a potentially hazardous job alone. Get help before trying to
cope with a situation by yoursel£. Cargo handling involving the use of cranes
and hoists should always be considered a hazardous job.

11. Always watch the loads in the pr~ of being lifted by cranes. Your eyes
should be on the cargo until it is on deck and disconnected from the crane.

12. Never get under a suspended cargo load, and never get any part of your body
between unsecured objects. Wind and water conditions may cause suspended
cargo to swing or become disconnected. Unsecured cargo may shift,
"pinching" you between equipment Never put your hands or fingers in the
possible track of any heavy machinery or cargo. When strain is being plated
on a rope, line, or cable, never stand in the path it would follow. Never stand
in the path the load would follow should the rope break. Tag lines should be
used to guide heavy suspended loads.

13. Never wear loose clothing ....hen near rotating machinery. Never handle rope
or cables when wearing a ring.

14. Never ride on a load being hoisted.

15. Work areas must be kept free of oil, grease, and trash.

16. Take extra care when loading 0IY&eD, acetylene, and other flammable gases.

17. Open cargo-loading hatches must have chain guards around the exposed hold.
Hatcla must be securely cloled after the loading is completed.

18- Personnel must have a "clear bead" when handling cargo and working around
cranes and hoists.

Signs of Defective Wire Rope SUnlls

1. Ten randomly broken wires in oDe rope lay or five broken wires in one strand
in one lay.

2. Wearing or scraping of one-third of the original diameter of the outside wires.

.' '"""""\,
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3. Kinking, gouging, bird caging, or other damage.

4. Evidence of corrosion or beat damage.

S. End attachments that are cracked, rusted, or deformed.

6. Splices.

Flft PrecautiODS To Be Followed ID DeaJIDe With Wire Rope SliDeS

1. Do Dot use knots to make slings.

2. Pad or block sharp comers.

3. Lift and lower loads slowly witbout jerking.

4. Use slings of adequate capacity and construction. Consult the specifications.

S. Know how much weight you are lifting.

Welding, Cutting, and Burning

Welding, cutting, and burning outside of the welding bay requires the following precautions .

1. The bridge must be informed before commencing and after finishing the work.

2. If working in a fire risk area, extra precautions must be taken. As a minimum,
someone to stand close by with an appropriate fire extinguisher, or fire hose.

3. The work area shall be inspected prior to starting work in order to ensure
that it is free of any flammable materials such as rubbish, streamer oil, oil, or
metals. Caution against bot work on the vessel decking until the area below
is clear, ie., DO fuel tank, ele.

4. The persoD canying out the work should ensure that any fuel oil/kerosene
tank vents or openings 8R suitably protected against ingress of hot metals.

S. The opening, draining, or li1ling of streamer cables shall not take place at the
same time as any bot work.

6. Protective equipment (work boots, gloves, and goggles) must be used.

7. Tools and materials must be properly stored after completion of the work.

8. Never work alone in hazardous areas.
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3. Station Safety Equipment
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Flrst-Aid Kit - Each kit iI equipped according to the number of
personne~ duration of OlXUpation, and location of
station.

Flre Extinguisher. Two CO. types, suitable for all classes of fires. These
are {or the Jeoerator tent and main tent with
elcctronic equipment, and stOYe.

Flre Blankets· Two of these are placed at the same locations as the
fire extinguisher.

Fire Buckets - Two of these are placed by the generator for a ground
fire situation.

Warning Bunting - RoU for identifying hazards, e.g., fuel store, guy wires
on tower, tent pegs, gas cylinders, etc.

Warning Signs - Hard Hat and "No Smoking" signs to be displayed at
the appropriate locations. These should be in the
local language as weU.

HllZllrdous Materials

Explosives

The use of explosives is potentiaUy hazardous and should be avoided if possible. Alternate
seismic sources should be considered.

1. Never store blasting caps in the same magazine with other explosives. Handle
the blasting caps according to the local country regulations or manufacturer's
regulations.

2. Except for placing the charge in the water instead of in the ground, the
methods for hand1ing and using expbives on board are the same _ those
used CD land.

3. Ship's I'lIdi05, radan, and other transmitting devices (such _ navigation
equipment) must be secured while handling electric blasting caps. No
transmitting is aI10wed while handling caps.

4. Do not make up charges ahead of time.

s. Only use one firing line.

6. Be certain that people and boats are a safe distance away from any floating
or loaded charge.
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7. The shooter must have the charge marker in sight at all times.

See the Explosives section of the Land Manual for more details.

Batteries

1. Battery charging compartments should be kept adequately ventilated to
prevent an accumulation of dangerous and explosive gas.

2 Smoking and any type of open flame must be prolnbited in a hattery
compartment A conspicuous notice shall be displayed ~t the entrance to the
compartment

3. Ught fittings in battery compartments should be properly maintained at all
times with protective glasses. Ifcracked or broken glasses cannot be replaced
immediately, the electric circuit should be isolated until replaced.

Insulation andlor guarding of cables in the battery compartments should be
maintained in good condition.

Portable electric lamps, tools, and other p<lrtable power tools should not be
used in the battery companments.

The battery compartment should not be used as a storeroom for any materials.

No unauthorized modifications or additions should be made to electrical
equipment (including light fittings) in the battery compartments.

A short circuit of even one cell may produce an arc or spark that may cause
an explosion of any hydrogen that is present

All battery connections should be kept clean and tight to avoid sparking and
overheating. Temporary clip-on connections should be avoided as they may
work Ioosc due to vtbration, and cause a spark or short circuit

4.

5.

6.

7.

\"
8.

9.

10. Metal tools, such as wrenches and spanners, should never be placed on the
top of batteries as they may cause sparks or short circuits. The use of
insulated tools is recommended.

11. Jewelry, watches, rings, etc., should be removed when working on batteries.
A short circuit through any of these items will heat the metal object rapidly
and cause severe bums. If rings cannot be removed, they should be taped
with insulating material

12 All circuits fed by the battery should be switched off when the leads are being
connected or disconnected. If a battery is in sections, it may be possible to
reduce the voltage between cells in the work area, and hence, the severity of
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an accidental short circuit or electric shock by removing the jumper leads
between sections before the work is begun.

13. Battery cell vent plugs or caps should be tightly secured except when charging
when they should be loose.

14. The ventilation tubes ofbattel)' boxes should be examined regularly to ensure
that they are free from obstnlCtion.

15. Lids of battel)' boxes should be fastened while open for servicing and properly
secured again when the work is finished.

16. Batteries should be kept battened in position to prevent shifting in rough
weather.

17. Alkaline and lead-acid batteries should be kept in separate compartments.
Where both lead-acid and alkaline batteries are in use, great care should be
exercised to separate the materials and tools used in servicing each type.
Contamination of the electrolyte may cause deterioration of battery
performance, and mixing of the two electrolytes produces a vigorous chemical
reaction that could be dangerous.

18. Both acid and alkaline electrolytes are highly corrosive. Immediate remedial
action should be taken to wash off any accidental splashes on the person or
on equipment. Hands and clothes should always be washed as soon as the
work is completed.

19. Batteries should always be transported in the upright position to avoid spillage
of electrolyte. A sufficient number of men should be employed to transport
the batteries since they are heavy, and painful strains or injul)' may result.

20. New technology in battery developments offers safer alternatives to electrolyte
batteries and should be considered.

Lead-Acid Batteries

1. When the electrolyte is being prepared, the concentrated sulfuric acid should
be added slowly to the water. Do Dot add water to CODceDtrated IIdd. TIle
heat &eDerated may cause .. exploslOD or steam or spatterlu& add.

2 Goggles, rubber gloves, and a protective apron should be worn when acid is
handled.

3. To neutralize acid on skin or clothes, copious quantities of water should be
used.

4. An eyewash station should be available in the compartment for immediate use
on the eyes in case of an accident.
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The corrosion products that form around the terminals of batteries are
injurious to skin and eyes. These products should be removed by brushing
them away from the body. The terminals should be protected with petroleum
jelly.

6. Insulation of cables in battery compartments should be maintained in good
condition. .

Alkaline Batteries

1. The general safety precautions with this type of battery are' the same as for
the lead-acid batteries, with the following exceptions.

2. The electrolyte in these batteries is alkaline but similarly corrosive. It should
not be allowed to come into contact with the skin or clothing. In the case of
contact with the skin, the affected parts should be washed with copious
quantities of water, but if bums ensue, boracic powder or a saturated solution
of boracic powder should be applied. The eyes should be washed out
thoroughly with clean water, followed immediately with a mild solution of
boric powder. This solution should be always readily accessible when the
electrolyte is handled.

3. Unlike lead-acid batteries, metal cases of alkaline batteries remain live at all
times. Care should be taken not to touch them or to allow metal tools to
come into contact with them.

( ~ Lithium Batteries

lithium batteries are potentially very hazardous. When shorted, heated, or pressurized,
lithium batteries can explode and ignite the lithium inside. lithium fires bum in excess of
650" C (1200" F). Normal fire extinguishers may not be used. Water must never be used.

1. Transportation and storage of lithium batteries is highly regulated and usually
restricted.

2. Special lithium fire extinguishers must a1ways be used (Lith-X).

3. lithium batteries require a unique, well ~ntilated storage area. Do not
expose them to moisture. .

4. They are to be disposed ofonly according to the manufacturer's specifications.

S. Never attempt to charge a lithium battery.

Storage and Handling of Gasoline

1. Containers storing or transporting gasoline and other flammable liquids must
be clearly marked, allowing for identification of the contents.
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Accidental mixture of flammable liquids should be prevented. Gasoline mixed
with fuel oil may change the flash point sufficiently to make the fuel oil
hazardous in ordinary use.

(~

LP Gas And LP Gas Tanks
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Iiquified petroleum gas (LPG) is explosive.

1. When entering a room in which the odor of LPG is detected, do not touch
any of the electrical switches - do DOt tum the lights on or oft Do DOt tum
on vcntilation fans. Fust, open all the doon and windows - do DOt go into
the room alone. Go immediately to the tanks and tum off the valves. If
there is a Problem with the conncctioo or vaIYes, and if the tank still leaks
after the va1vc is turned off, discolllleCl the !iDe at the tank vaIvc. Notify the
Master and safety officer and evacuate the occupants. Return to the area or
the structure only after either has been _n vcntilated.

•

2. Use only those safety lights made especially for working in the vicinity of
flammables and explosive materials. Nonsparking tools should be used to
connect or disconnect lines from the tanks.

3. Store LPG cylinders in open areas away from electrical connections and open
flames. Always store LPG cylinders in an upright position and secured so
they cannot be knocked over.
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6. EMERGENCY PROCEDURES

Ufe-Savina: and Protective Equipment

1. All personnel must wear personal flotation devices (PFDs) when in a dinghy
or small craft.

2 All personnel must wear PFDs when on deck in heavy seas.

3. Personnel wormg on the stem must wear PFDs at all times. Personnel
positioned near the stem should wear a safety belt and attached life line.

4. All personnel must wear specified footwear while on deck.

5. In case of a clothing fire, use a fire extinguisher or wrap the victim in a
blanket, rug, woolen coat, or any other non-flammable article capable of
smothering the fire.

Protect your eyes when hammering

(~

/ .
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DlsabliDl of Fire Alarms

U it is necessary to disable the ship's fire alarm system in the ;m!!1C"1ljate work area, permission
must be obtained from the officer on watch. This permission will be given in writing for a
specified time period.

The original permission shall be pelted at the fire alarm station. On completion of the work,
the officer on watch shall be informed. 1be officer will relllOYe the posted permit and reset
the alarms, either upon notification ofwork completion or the ezpiration of the specified time
period, whichever comes first It is the duty and responsibility nf the person carrying out the
work to ensure that the alarms have been reset by the officer on watch as soon as possible
after completion of the work. The crew should be especially alert for fires during the period
the fire alarm is disabled.

Survival at Sea

All personnel working in the marine environment should attend a recognized offshore survival
training course. As a minimum, this training should include lifesaving equipment, helicopter
emergency procedures, vessel abandonment procedures, basic fire fighting, first aid, and in-sea
survival skills.

Survival

1. Protection can come in various forms such as extra clothing, gloves, hat, or an
extra personal flotation device (PFD), as well as recognized lifesaving devices.

2 The enclosed lifeboat offers maximum protection if the need to evacuate
arises.

3. Your PFD offers protection and flotation as well as insulation. Wear it

4. Protect the body by wearing layers of clothing. U possible, wear a windproof
and waterproof garment as the outer layer of clothing. Preserve your body
heat whenever possible. E.xces5ive body motion contributes to heat lass.

Detection (Color. Ught. Sound. Ma<eg!CAt)

1. Use a color that will stand out bom the "natural" environment so that the
rescue can be achieved.

2 Some lifesaving appliances have fluorescent coloring.

3. Signaling devices that can be used during the day are:

Sea Dye
Mirror
Whistle

MJ(-13 Flare and Smoke signal
Parachute flare
Smoke flares
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4. Signaling devices that can be used at night are:

AashIight
Chemical light
Strobe light
Pen flare
Auoresccnt markinp

Night flare
Rare pistol
Whistle
Parachute flare
Reflec:tM tape

5. Movement can attract attention. Waving the arms, splashing water, and using
material such as flags and other creative movements will attract attention.

6. When in the water, keep together with the other survivors. The more people,
floats, rafts, etc., that are bunched together, the easier they will be to detect.

7. The use of light should be attempted only when the lighting device can be
best seen. When using pyrotechnics, remember to get on the downwind side
of the craft. Use your ears as weD as your eyes in detecting rescue craft.

9. EPIRB and ELT.

A. Emergency Position Indicating Radio Beacon (EPIRB) is a marine
distress radio transmitter.

B. Emergency Locator Transmitter (ELT) is an aircraft distress
transmitter.

c. Both automatically or manually transmit a distinctive tone on a
frequency reserved worldwide for emergency purposes: 121.5 MHz
and 243.0 MHz.

(~

D. These transmitters are small, waterproof and buoyant, self-righting;
and attached to a \ine.

E. Battery power is at least 48 hours in temperatures between 0" and
55"C (32" and 157" injwy F).

F. The radioc should be stored in a readily accessible location where they
will DOt be subject to damage.

G. Once the transmitter is activated, leave it on until the rescue is
complete - it could seriously mislead the searching aircraft if it is
turned on and of£.

H. Tum the transmitter off once the rescue is complete.
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The signals can be detected from a range of up to 200 nautical miles.
They are also detectable by satellite tracking and SAR (Search And
Rescue) aircraft

1. Test the batteries as per the manufacturer's recommendation.

Food and Water

1. Water is the key to your survival This is particularly true in a long-term
survival situation - a situation that you will rarely face.

A Never drink salt water or urine.

B. No water should be consumed within the fint 24 hours. After that,
one pint daily should be allowed.

C. IT necessary, trap rain water or moisture (dew).

D. Use a desalting kit or solar still if it is available.

E. In the survival equipment packs, water may be found in cans or in
metal foil or plastic pouches. Know how to identify a contaminated
container. Do not use contaminated water unless it is absolutely
necessary.

("""
2. The food will be carbohydrate based in nature. You may have a biscuit or

wafer or possibly candy. Avoid eating protein (birds, fish) because the body
will need more water to digest it

Emeq:ency Treatment

Know basic fint aid for -

Bleeding
Broken bones
Shock/cardiac arrest

Hypothermia and hyperthermia
Respiratory arrest
Back injury

Fust Aid information can be obtained from Ioca1 authorities or Company documents.

Rescue

1. Surface to surface -

A Prepare for pickup once the rescue craft has been spotted. Get
signaling devices ready.

B. Let the rescue craft come to you. Do not try to go to the craft



c. Notify the rescuer if anyone is injured.
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D. Qimb a ladder, net, or rope with the assistance of a safety line or bell

E. Keep your personal flotation device on at all timCl.

F. Follow orders.

2. Surface to air -

A Let the helicopter come to you.

B. The device that is lowered to you may have a static electric charge.
Let the device ground out in tbe water before you touch il

C. Priority should be given to those who have the most severe injuries or
medical problems.

D. Do not remove your personal flotation device - even when being
lifted.

E. If assistance is needed from a crew member, wave him down or give
the break signal, moving of thumbs up, and point to broken limb.

F. Follow orders from the crewmen. They will do the work for you.

G. In severe injury cases, a Stokes litter will be lowered. A crewman may
also enter the water to assist in placing the injured person in the litter.

Emergency Drills

The Master of the vessel is responsible for conducting scheduled (at least monthly) man
overboard and abandon ship (lifeboat) drills.

FITC Drill

A fire drill shall be beld within 24 bours of the vessel sailing after a port call. Ftre drills
should be held regularly at sea. These drills should consist of simulated incidents and must
include -

1. Checking the muster list.

2. Manning fire stations, equipment, and apparatus.

3. Testing the fire pump by starting it and spraying water.

4. Recording complete details of drills in the monthly safety report and in the
ship's ofIiciallog.
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All hands aboard shall be accounted for by the fire team leader, or his dczignated assistant

Manning Fire Stations

1. Trained fire fighters should dreu in their fire-fighting suits and then proceed
to the fire site.

2 Each man will go to his assigned station wearing his life jacket

3. Start the emergency fire pump and foam pump.

4. Deploy fire hoses in the area of simulated fire.

S. The first-aid team should tend any simulated casualticz.

Testing The Fire Pump

The fire pump(s) should be tczted by actual use. Normally the foam system should be off,
however, the system shall be fully tczted for a short period at least once every three months.
Frre hose nozzles sbould be tczted to ensure tbat they can provide both jet and spray.

Only tbe minimum personnel essential for the operations shall be excused from drills. 10
order to ensure that all onboard personnel attend the drills, it is required that drill timcz be
staggered.

There shall be a dczignated fire cbief and assistant at all times. The fire chief sball be eitber
( ........ tbe party manager, Master, or a trained fire figbter. It will be his duty to -

1. Coordinate with the party manager and tbe Master for holding drills.

2 Choose the site and type of fire.

3. Ensure that training on fire-fighting equipment and appliances is given.

4. Ensure that maintenance work aD the fire-fighting equipment is carried out

S. Ensure that aD fire equipment is inspected monthly.

During fire drills, tbe fire chief will also be responsible for -

1. Sounding the alarm.

2 Directing the fire team.

3. Looking to see any areas that need improving.

4. Answering any fire·related subject at safety meetings.
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Man-Overboard Drill

Man-overboard drills are intended to familiarize all members of the crew with the necessary
procedures required to locate and recow:r a man-<lVerboard victim. All persons aboard the
ship shall be instructed -

1. In the deployment of the man-<lVerboard life raft.

2 The use of the line throwers.

3. The use of the rescue boat.

4. The location of the automatic smoke floats.

s. Their assigned man-overboard station.

Man-overboard drills should be performed simulating various operational conditions.

Survival Suits

If you jump into the sea wearing a survival suit, the air in the suit will be pressed out through
the face lining. This may cause a dislocation of the lining and some water may enter the suit.
It is thus important to press as much air out of the suit as possible before you jump.

Even if the suit is damaged and becomes swamped, it will render protection as a wet suit. It
may, however. be virtually impossible to enter a survival craft with a water-filled suit, even if
you are assisted. It may become necessary to take off the suit or cut it so that water drains
from the legs.

In most instances where the suit has become water filled, this has been due to inadequate
tightening of the chin flap or inadequate closure of the zipper. If the face lining feels
uncomfortably tight, it is a consolation to know that this is necessary to ensure watertightness.

Even if the suit itself is well insulated, the use of warm clothing underneath will increase your
survival time.

The suit will float a person on his back and swimming is best performed by backstroke.

The suit is provided with reflective tape in order to facilitate discovery with the aid of
searchlight. A hook is arranged in front to facilitate retrieval

Emergency Evacuation Plan

Medical evacuation plans should be maintained for each operating area and operating
condition. These plans should provide a means for communication to emergency services and
transportation. Methods, routes, and contingency plans for weather conditions or when the
primary plan fails should also be established. Remember, medical information and travel
documents should accompany the patient.
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Maa.Overboard Procedures

Care must be taken by all penonnel and the ship's crew DOt to put themselves at risk, both
" when the vessel is at sea and also when in port. Safety harnesses must be VoQm where

appropriate.

The Master will decide whether to launch the ship's MOB boat and/or the rescue boal If
there is a chase boat on hand, then the chase boat will be the primary means for rescuing the
man.

The probability that a man-<lVerboard situation will result in a fatal accident is high, especially
in cold water. If no life vest or survival unit is VoQrn, then the odds increase to a near
certainty of death. This should be borne in mind when VoQrking in exposed positions.

Due to the nature of back deck activities and the exposed areas at the stem of the vessel, the
possibility of a man falling overboard does represent a real danger. All penonnel should be
aware of what action to take should this happen.

In the event of a man falling overboard, speed of action taken will be essential if the man's
life is to be saved.

1. Keep your eyes on the man in the water and point at him with extended arm.

2 Throw a life ring.

3. Launch a smoke flarellight beacon.

4. Push the man-overboard alarm button.

S. Shut down air-gun firing.

6. Inform bridge and instrument room of the situation. The instrument room
will take a position fix when the alarm sounds.

7. Throw any buoyant items overboard that will aid marking position.

8. Shut down compressors.

9. Prepare to disengage trailing gear.

10. Launch MOB boat, under the Master's directions.

Marine FIre Protection And Fire Procedures

General

The marine vessel environment poses particular fire risks because of its confined nature and
the hazardous flammable materials that are carried on board.



J

482100

Smoking Areas and Enforcement

Careless smoking habits are the major cause of fires. Smoking caD be difficult to regulate.
It is up to each and every operator to define their own smoking policy.

.Areas on board the ship will be designated as "Smoking· or "No Smoking· zones. Some areas
may also be classified as temporary "Non-Smoking,· such as around fuel manifolds during
refuelling.

Permanent No Smoking areas should include -

1. Streamer work areas.

2. Streamer storage areaslstreamer reels.

3. Flammable liquid Iockerlpaint locker.

4. Battery storage areas and battery boxes.

5. Oxygen and acetylene bottle vicinity.

6. Streamer oil storage areas.

7. Galley.

8. All food preparation, handling, and storage areas.

Permanent No Smoking areas may include -

1. Cabins.

2. Instrument Rooms.

3. Bridge.

4. Gun Shack.

5. Dining areas.

All "No Smoking· areas must be clearly marked.

Fire Pull And Equipment Inspection

Fue and Emergency Stations

1. Frre and lifeboat stations are designated according to cabin numbers.
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2 In every cabin, a notice listing the emergency stations for that cabin should
be posted.

3. Fun details of emergency procedures, fire parties, etc., should be displayed
prominently on wan charts throughout the ship.

FlTe Cpntrol Plan

FlTe Cpntrol Plans are plans showing the general arrangement of the ship. This plan shall
include the following information for each deck -

1.

2

3.

4.

S.

6.

7.

8-
( .......

9.

Location of machinery.

Fuel tanlcs.

Fire-alntrol stations.

Fue detection systems.

Fire alann systems.

Deck plans.

Location of fire extinguisher appliances.

Ventilating system including fan and damper positions.

Identification numbers of fans serving each section.

These plans may be laid out in hooklet form to be issued to aU key personnel and ship's
officers.

A copy of these plans shall be permanently exhIbited ahoard the ship. Another copy shan be
permanently stored in a prominently marked, weather-tight enclosure outside the deckhouse
for the assistance of shoreside fire-fighting personnel "The container shaD be marked "FIRE­
CONTROL PLANS".
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Fire Extinguishers

General
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Fire extinguishers shaD be located around the ship in such positions and locations that they
are readily available. At least one extinguisher. of a suitable type, shaD be positioned near
the access door to the area it is designed to protect. The locations of fire extinguishers, and
their type shall be agreed.upon between the Party Manager, Master, and Fire Chief.

Each extinguisher shan -

1. Have its contents clearly marked.

2 Be suitable for the area that it protects.

3. Have its instructions clearly visible in English and in the prevailing national
language of the crew.

4. Be clearly labeled as to the types of fire that it is suitable for.
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Because of the damage caused to the environment by fluorocarbons, Halon extinguishers are
becoming illegal in some countries. Where a suitable alternative e:tists, which bas the same
extinguishing power of Halon, these should be used.

Aqueous Ftlm-Fonning Foam (AfFF)

Aqueous fiIm-fonning foam (AFFl'),lOmetimes called light water, fire extinguishers are highly
effective for oil-related fires because of their ability to make water float on top of oil, thereby
starving oxygen from any oil fire. AFFF is effective on both class A and class B fires. They
should not be used on electrical fires due to the chance of electrocution.

Foam fire extinguishers or systems should be used to provide protection at the following
locations -

1. Streamer storage areas.

2. Streamer work areas.

3. Streamer oil pump.

4. Diesel engines.

5. Any area where there is a potential hazard of an oil-related fire.

UnI-X

( -... The Lith-X fire extinguisher is suitable for extinguishing lithium metal-based fires. Lith-X
extinguishers work by interrupting the lithium's ability to complete the combustion cycle for
itself.

Lithium batteries are potentially very hazardous. When shorted, heated, or pressurized,
lithium batteries can explode and ignite the lithium inside them. Lithium-based fires burn at
a temperature in excess of 650" C (1200" F), and DOrmai fire extinguishers are of no use.

Lith-X extinguishers should be located -

1. Near the streamer cable reel

2. Near the lithium battery storage area.

FrreHoses

FIre hoses shall conform to the vessel's flag of registry and at a minimum -

1. Be of a suitable material

2. Be filled with suitable couplings.
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3.
:-;.

4.

S.

6.

7.

Be stored beside its hydrant in a conspicuous position.

Have stored beside it any required tools or fittings.

Have the same diameter and couplings throughout the ship.

Have a suitable nozzle stored beside iL

All nozzles shall be capable of supplying both a water jet and spray. and
incorporate a shutoff valve.

After any hose has been used for emergencies or drills, it shall be emptied ofwater and rolled
up in such a fashion as to be readily available. All hoses should be pr.essure tested and
inspected quarterly.

Fixed Detection System

Automatic fire and smoke detectors of a type suitable for the area being protected shall be
located throughout the ship. In addition. manually activated fire alarms shall be located
throughout the ship as required. All of the above shall be connected to a control panel on
the bridge that is capable of giving a visual and audible signal, showing from which section
of the ship the alarm was triggered.

Fire andlor smoke detectors shall be located -

1. In all stairwells.

2 Corridors.

3. Escape routes from accommodation spaces.

4. High fire-risk locations.

Manually operated call stations or boxes shall be installed -

1. In accommodation spaces.

2 Service spaces.

3. Control spaces.

4. At each c:xiL

The fire detection sectors shall be arranged so that -

1. No sector covers more than one deck level

2 No sector includes both machinery space and accommodation.
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3. No sector includes more than one machinery space.

Fife detection systems shall -

1. Be capable of being powered by two independent power sources.

2 Be capable of automatically switching power sources in the event of failure of
one.

3. Have an indicator panel in the bridge.

4. Have a simple plan to show where each sector is located.

5. Be capable of detecting the failure of a sensor.

Fife and smoke detectors should be tested weekly and after every time an alarm condition,
real or false, has been detected.

Halon 1301 Smothering System

Halon 1301 is a gas that extinguishes fires by interrupting the combustion chain chemically.
In itself, it is non-toxic; however, it displaces some of the oxygen in the air and more
importantly, when heated may become highly toxic. When Halon is drawn into a diesel
engine, the exhaust from the engine is orange and extremely toxic.

Areas to be protected are -

1. All enclosed areas where the combined internal combustion power is greater
than 500 HP (375 kW).

2 All areas where machinery necessary to the propulsion of the vessel is
situated.

3. All areas where any oil-fired boiler or units exist, including oil-fired
incinerators.

Protected areas shall be -

1. Capable of having all ventilation fans remotely turned off.

2 Be able to have all ventilation and aa:ess openings completely sealed.

3. Be fitted with an alarm system separate from all other alarm systems.

4. Each alarm shall be clearly marked HALON DISCHARGE· EVACUATE
AREA IMMEDIATELY.
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The Halon 1301 discharge control shall -

1. Be situated in an area readily accessible.

2 Easy to operate.

3. Have an alarm fitted so that when access to the discharge handle is gained,
it is triggered.

4. Have clear operating instructions.

S. Have clear instructions with regards to the safety of personnel in the
compartment

6. Be only able to he manually operated.

The system shall he fitted with gauges to each of its containers to allow for the stored gas
level to be monitored.

When required to be operated (discharged) the system shall -

1. Be activated only with permission from both the Master and chief engineer.

2 Sound an alarm in the protected area for a suitable period of time before
discharging its gas.

3. Activate visual and audible alarms on the bridge.

4. Stop all diesel powered engines with the sole exception of the emergency fire
pumps.

S. Discharge all its gas in 10 seconds.

6. Automatically shut down all ventilation fans.

After operation of the Halon 1301 system, the protected area should remain sealed for a
minimum of24 boun or until such time as aD indications show that the temperature of all hot
spots is 1es& than the ignition temperature ofany fuel or solvents stored in the protected area.
On entering a protected area after Halon bas been discharged, do so from the highest, most
easily accessible level, wearing a SCBA (Self Contained Breathing Apparatus). A standby
SCBA team should be in immediate readiness. A first-aid team equipped with a stretcher and
oxygen should be ready. The oxygen must not be taken into the protected area or its
immediate vicinity.
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Aqueous Film-Forming Foam (AFFFl Deluge System

The AFFF deluge systems shall consist of -

1. A diesel-driven pump must be able to be remotely started from the navigation
bridge and fire control point. It must not be one of the emergency fire
pumps.

2 At least two foam hoses shall be located so that at least one is able to be
reached in the event of a fire. They shall have a nozzle capable of providing
a water jet, spray, or fog fitted at all times.

3. Deluge outlets shall be located in such a manner as to cover the area being
protected with an even blanket of foam. They shall be inspected monthly.

4. The storage tanks, which shall be painted red, shall hold enough foam so that
at a coverage of at least a 200 mm (8 in.) blanket of foam can be laid across
the largest protected area, or so that at least 10 minutes of foam are available
when two foam hoses are being used at the same time, whichever is the
greater. The expiration date of the foam in the tank shall be clearly painted
on the tank.

5. All control valves shall be individually and clearly marked as to their function.
A simple flow diagram shall be located beside the control valves showing their
function. Except for drills, the foam valve should be left in the ON position
at all times.

Areas to be covered by an AFFF deluge include -

1. Streamer reels.

2 Internal streamer storage areas.

3. Compressors, if not protected by Halon 1301.

Areas to be protected by the AFFF foam hose$ include -

1. Streamer storage areaL

2 Streamer v.urk areas.

3. Streamer oil pump.

4. Helicopter deck.

The system shall be tested weekly without foam. It shall be tested for a short period with
foam at least once every three months. The system shall have sufficient spare AFFF liquid
to allow the foam tanks to be completely refilled if empty.
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The Master has overall responsibility and coordinates all activities ICCOrding to his judgement
of the total situation.

He will issue the emergency messages and notification to be dispatched, call for any possible
outside assistance, or abandon the vessel

The chief officer is his deputy, and is responsible for coordinating aD activities concerned with
the fire fighting fireteams, technical fireteams, and different operations that have to be
executed during an emergency. He reports directly to the Master. The chief engineer is
responsible for firefighting in the engine, compressor, and propeller room.

General precautions -

1. Upon detection or suspicion of fire, immediately raise fire alarm and request
help.

2. Try to extinguish the fire with the use of hand-held extinguishers, blankets,
clothing, or other similar items.

3. IT unsuccessful, seal off all openings feeding air to the area to prevent
spreading of the fire.

(~

4. Search the surrounding area for people overcome by smoke or trapped by the
fire. IT rescue is impossible due to fire or smoke, report immediately to the
bridge for help.

5. Do not open doors or hatches that may supply air to the fires until adequate
equipment is ready. Normally, there will be a small explosion when operating
doors or hatches.

6. Search the surrounding area for people overcome by smoke or trapped by the
fire. IT rescue is impossible due to fire or smoke, report immediately to the
bridge for help.

7. Be aware that smoldering fires develop poisonous pses that are odorless and
invisible.

8. When an alarm is raised, all personnel must immediately meet at their muster
station in order to stand by for fire- fightinglsearcbing efforts, and to establish
if anyone is missing.

9. When a fire alarm sounds, be observant to any orders or information given on
the PA system.

10. When the HALON alarm is sounded, evacuate the area immediately. All
personnel should report to their assigned muster station.
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11. If any person is trapped in the Halon area, it must be reponed to the
Masterlbridge immediately.

AbaDdOD Ship

In the event of an abandon ship emergency -

1.

2

3.

4.

5.

6.

7.

8.

9.

10.

'" 11.

12

13.

Muster at assigned statiollll.

Do not take personal belongings.

Check that all personnel are accounted for.

Prepare the rescue craCt for launching.

Only abandon ship upon command from the Master.

If time pennits, launch the rescue boaL

Take on as many extra blankets, food, and water as is feasible.

Enter the rescue craCt in as dry a condition, as possible.

Join all rescue craCt together and stay together if at all possible.

Check that all personnel are accounted for.

Do not abandon the vessel except under the Master's command andlor unless
absolutely necessary.

Do not re-board the ship unless given a verbal order from the Master.

If abandonment is required, the escape choices, in order of preference are:
lifeboat, open life raft, and life floaL

14. Avoid putting your body in the water. Only if all else fails should you enter
tbe water.

A An imponant factor in making a safe entry into the water is the
distance from the water. The higher you are, the greater the chance
of injury. Get as close as possible to the water before making the
entry. Stairways, ropes, hoses, Jacob's ladders, and scramble nets are
useful in gelling closer to the water.

B. Steps when entering the water -

1. Look down - make sure that you have a clear area in which
to jump. Be aware of the sea state, wind direction, and
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currenL If an obstruction is below, move to the side rather
than allempting to jump past iL

2. Look straight ahead - focus your eyes 00 a fixed point (the
horizoo). Do DOt eoter the water IookiDg dOWll.

3. Latch OD aDd apply maximum pressure to your persooal
f1otatioo device (PFD) using your inner arms. Protect your
face by covering your mouth aDd Dose with ooe haod.

4. Step off - take a big step out away from the structure. Lock
your legs together.

S. After eotry - move to a safe area as quickly as possible and
group together with the other survivors while awaiting rescue.
Stay together if at all possible.

6. Move clear if the vessel is sinkiDg.
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DIGICON SAFETY
HEALTH, SAFETY AND ENVIRONMENTAL ACTION PLAN

1. OBJECTIVES

The target for the operation is:

ZERO FATALITIES
ZERO LTI
ZERO RWC
ZERO ENVIRONMENTAL DAMAGE

It is considered that this target can actually be achieved.

To improve continuously on accident and incident prevention
by preplanning, implementation of procedures and a direct
safety accountability scheme.

To create the necessary safety awareness amongst all crew
members and sub-contractor's staff.
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2. IDENTIFICATION OF MAIN RISKS

A. Seismic Acquisition Vessel

1. Fire
2. Falling off stairs, falling off ladders, slipping in

wet alleys, etc.
3. Handling of high pressure equipment
4. Work on deployed streamer
5. Confrontations with fishermen

B. Small Boat Operation

1. Operation in surf
2. Boat to boat transfer

C. Base Station Operation

1.
2.

Tower Construction
Environmental damage

D. Land Transport

1. Traffic accidents for one of the vehicles on hire

E. Support Vessel

1. Fire
2. Man overboard
3. Crane operation
4. Environmental pollution
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HEALTH, SAFETY AND ENVIRONMENTAL ACTION PLAN

3. ACTION PLAN

Standards for the operation are in line with Digicon, IAGC and EP·Forum
guidelines, and all other regulations, requirements and rules as described
in the Seismic Acquisition Contract.

A. Direct measures for identified high risk aspects:

See Chapter 2

Seismic Acquisition Vessel

ad 1.•

ad 2.

ad 3.•

ad 4. -

ad 5. -

Regular fire drills
Sufficient fire extinguishers, proper type
and in good condition
Proper storage of hazardous materials,
chemicals
Four recognized fire fighters on board
Fire prevention procedure in place as per
Digicon Safety Plan

Special warnings and training given during
safety meetings
Non-slip conditions where possible
Ladders and galleys to be well maintained

Procedures from Digicon Safety and Safety
Manual Instructions in place
Work permit for handling high pressure
equipment

No in water work at night time on deployed
streamer
All work to be supervised by management

Special safety liaison/damage team available
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Small Boat Operation

ad 1.

ad 2. -

No work when wave height exceeds 2ms
All occupants of small boats wear approved
PPE and life saving equipment
All occupants of small boats must have
passed the swim test
Safety procedure in place as per Digicon Safety

Supervised by senior and line management personnel
Safety procedure in place as per Digicon Safety

Base Station Operation

ad 1. -

ad 2. -

Procedure for tower construction in place as
per Digicon

Procedure for base station operators in place
as per Digicon Safety and per seismic acquisition

Land Transport

as 1. - No night driving unless approved
Defensive driving course for drivers
Standards/procedures in place as per
acquisition contract and Digicon Safety
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Support Vessel

ad 1. -

ad 2. -

ad 3..

ad 4.•

B. Training

Sea Survival:

All crew to attend fire fighting courses
Upgrade of vessel in line with Digicon guidelines
Regular fire drills
Breathing apparatus on board
Sufficient fire extinguishers on board
Sufficient fire fighting equipment on board (hose,
pumps, monitors, etc.)

MOB drills regularly
MOB boat launch and recovery drills
Emergency procedure in place as per Digicon
Safety

Crane operation work permit
Warning signs; hard hat area

Ship's waste, management in line with Digicon
Safety and Marpol regulations

All those who go offshore for more that 5 days are required to
have followed a Company recognized sea survival course. This
includes the support vessel crew and all Company staff. (Contact
Oigicon Safety for approved courses)
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~. ACCIDENT PROCEDURE

1. Procedure to follow in case of an accident:

1.1 Call Party Manager or Navigation coordinator (see flow diagram).

1.2 Indicate details of accident and advise on condition of injured
personnel:

Name, date of birth and nationality
Location, date and time of accident
Cause of accident
Status of injuries
Treatment given and treatment prescribed
Passport number details

1.3 Digicon operations to organize any medevac or follow-up, based on
medical advise.

1.4 In case of helicopter medevac or if desirable for any other reason the
client operations will be contacted. The decision on helicopter medevac
will be based on additional medical advise.
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First Aid:

Each operational unit will have at least two certified first aid
trained staff at all times.

Driver Training:

All drivers shall have followed a defensive driver training
program.

Swimming:

Each crew or staff member traveling or working offshore.
must be swim tested.

Safety Management Training:

All management (junior and senior) shall have Phase One of
Safety Management (contact Digicon Safety for course).

Induction Training:

All newly arrived personnel, to be met, signed on log and
given safety briefing upon boarding vessel. All crew to follow
and induction program within 24 hours after joining the operation.

C. Audits

Digicon Vessel: Vessel audited twice a year by
Digicon Safety (together with Client's
audit team).

Surprised visits by Digicon Safety.
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Support Vessel:

General Operation:

D. Awards

At pre-hire audit by Digicon Safety
and at any surprise visit.

One start-up audit (together with
Client's audit team).

Operation audited at each visit

Digicon Safety award system in place.

E. Contingency

Medevac contingency plan in place and known to all
supervisors and radio operators.

F. Reporting

Reporting on daily base by Company Representative, on
weekly basis by Company Rep in writing.

Digicon to report in Safety Meetings, operations report as
required by client.

G. Drills

Abandon ship drills. fire drills. man overboard and recovery
drills shall take place at least fortnightly in favorable weather
conditions. Details of these drills shall be logged.

H. Safety Meetings

All personnel involved in the operation shall attend regular
safety meetings (weekly).
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I. Verification

Client representative to verify safety standards as required.

Client supervisors to visit operation as required.

Client management to visit the operation as required.

J. Work Permit - Personnel

Only those crew members who have had a medical check-up
within the year prior to start of operations, attended the swim
test and followed the required safety training.

(-

K.

L.

Medical

Trained medical personnel shall be on board at all times.
Emergency medical assistance agency on contract/call at
all times.

Contracts

All contracts to include safety standards and specify accountability.

M. As described by Digicon Safety, all appropriate regulations and
requirements and as specified in the acquisition contract.
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VIII. OIL SPILL

Oil Spill Action Plan

In the event that an oil spill should occur the party manager and/or
navigation coordinator should be immediately informed.

Priorities: 1)
2)
3)
4)

Reporting

personnel safety
fire prevention
eliminating the source
prevention of slick from reaching environmentally
sensitive locations

Any oil spill or discharge of oiVwater mixtures should be reported to the
client.
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1.....rD.,....nONA1. A.1SOC"lAnON
01 Gf,DrtrrltCAL COPo"TI.At"TOU

GEI\"ERAL OPERATING GUIDELINES

INTRODUCTIO:-l

Geophysical surveys are used to plan drilling and mining operations and reduce the number of surface
locations needed for mineral resource development. Such information may help evaluate facility sites to
avoid placement on fault, earthquake or other hazardous zones.

Geophysical operations are localized and of limited duration. These euidelines have been prepared in the
intere.st of continuous improvement in environmental performance. Consideration in their preparation
was given to:

• Various environments, ranging from the arctic to rain forests, deserts to oceans, bighlands to marshes
and wetlands.

• Worle functions performed, including accessing, clearing, shot-hole drilling, logistical support, camps
and clean-up.

• Both real and perceived environmental issues in the diverse operating areas.
• Varying environmental regulations across political boundaries and public interests.
• Balancing safety, health and environmental issues.

These Crtneral Operating Guidelines apply to Land and Marine operations, whereas the specific
sectioos ",hich follow apply only to certain operating conditions.

Procedure.s in the specific sections we precedence over the ieneral section. For example, the ieneral
section for camps contains procedures for sewage sumps and water wastes, while the arctic section on
camps states that these wastes must be contained and disposed of by other methods and vessels at sea may
have their own sewaie treatment systems.

These gliidelintS are intended to be applied wirh SOlind jwJgemenl, praoical experience and Itchnical
CDmptlence. This dOCllment providtS gllidelines only. Under no circumstances dotS it replace existing
legal reqllirements nor any optrD/ional condirions or agrumtTlls. lAGe members moy slipplemtTllthese
guidelintS as appropriate 10 specific circumstances.
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ENYJROI\~IE:-.-rAL ISSL'ES

Care of the environment requires kn0""Iedge of the effects of geophysical operations. Issue.s which should
be addressed in planning include:

Water

Drinking water supplies, biological habitats and recreational usage depend on water quality; therefore,
surface and groundwater should be safeguarded by careful practices in the field.

Vegetation

Accessing and operating within an area may require some temporary alteration to vegetation. This
should be minimized because disl\lrbance to vegetation may re.sult in subsequent erosion and can raise
aesthetic issues. Cuning down or driving over vegetation can also affect feeding and nesting of animal
wildlife.

Animal Wildlife

Operators should be alert to the presence of animal wildlife in an area during geophysical activities.
which may cause temporary relocation of animals. Care should be wen to avoid adversely affecting
nesting, feeding and migration.

Aquatic Life

At times it may be necessary to adjust geophysical operations due to effects on aquatic life such as
migratory and breeding areas and seasons. Local authorities, experts, and/or agencies should be
contacted for information early in the planning process. Coral reefs require special avoidance plans,
particularly with respect to energy sources, recording cables, and anchoring. Consider noise and boat
speed effects on aquatic life.

Erosion

Erosion is a gradual, naMal process caused by wind and water. Altering surface conditions can
change the rate and panero of the erosion process. Erosion control measures can reduce the effect
of operations, particularly in areas with steep slope.s. high winds, rapid water flow or freezing and
thawing weather conditions.

Air

Emissions and noise are factors which can disl\lrb wildlife and humans. Emissions include exhaust
and Odors from engines, camps and incinerators. Properly de.signed, maintained and operated
equipment can reduce these effects.

Waste

Waste materials may includt petroleum products and solvents, general camp waste.s such as food, trash
and sewage, and equipment wastes such as womoQut pans. While some ....astes can be disposed of
properly on site, some will require transportation to an authorized recycling or disposal facility.

2
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Archeological

Archeological sites ITe generally of historical or cultural sienificance. If a suspected site is
encountered, crew persoMel should be instructed not to alter the site. The proper authorities should
be informed of the location.

Cultural and Subsistence

Varyine cultures will be encountered by eeophysical crews. Local customs, traditions and relieious
beliefs should be considered while plannine and conducting an operation. Communication with ITea
residents can often minimize concerns.

Commercial and Recreational Activities

Existing commercial and recreational activities are generally compatible with eeophysical operations.
Communication with ITea users can improve coordination among parties, whether on land or water.

In addition to real environmental effects, there are effects which those unfamiliar with eeophysical
operations perceive to be real. Educating the public during the planning stage could minimize these
misperceptions.

ENVIROl\;,IENTAL MA.'<AGBfE:".l

Environmental responsibility should be incorporated into management systems to assure implementation
of enyironrner.t2J!y re~p()r.$:':'I~ C':--~:';'::-:i; ;-~3::i:·:~. E~·,·::-ci..~e.",::zJ ::-::..-.!;~~.!:-.t :s a !:::e r.:::..-.::£:;::~::~

responsibility whkh should include the following:

• Communicate management policies and cor;-.mitment r.f ::'C'~e involved.
• Provide financial and persoMel resources.
• Environmental accountability assignments to all parties and personnel for ­

Operating procedures.
Standards and targets to be achieved.
Training of affected persoMel.
Monitoring and auditing systems.
Emergency response planning.

Environmental Monitoring

Monitoring before, during and after a geophysical operation measures the effectiveness of an
environmental program. The monitoring will be site specific in many cases, with considerable variation
from region to regioll. 111 some cases, there may be specific legal monitoring requirements. Operators
should oonsider an evaluation of environmental performance at the conclusion of an operation to faciliute
improvement.

3
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Environmental audits provide an internal control to ensure planned procedures are followed and should
be an alert to potential problems that should be addressed. Audits should be undertaken on a timely basis
in order to:

• Ensure that operations follow regulations, policy and site specific procedures.
• Verify that monitoring puctices are effective.
• Identify procedures that can improve effectiveness.
• Ensure that field operations follow planned procedures.

Ideally, audits should be conducted by the environmental suff and line management. The audit results
should be documented for follow-up by line management, and opportunities for improvement identified.

Project Re"iew and final Report

On completion of the survey, a review should be done to determine:

I. Was waste properly disposed of?
2. Was any fuel spilled?
3. Was any recording cable oil lost?
4. Was any equipment lost?
S. Were all applicable reports filed?
6. Have all regulations been satisfied?

A final repon mzy be reqdred by Lie clier.t. It may i:lclude:

• Dates when the worle was performed and the number of Ieilometers surveyed.
• A map showing the location of all lines.
• A map showing the location of significant environmental disNrbances.
• A description of the disposal methods of" am.
• A stateme:lt of clean-up activities perfonned.
• Anchor log, with map, for vessels.

Environmental Training

Environmental operating procedures and policies must be understood for effective implemenution.
Training will provide this understanding. Emphasis should be placed 00 the importance of each
individual's environmental perfonnance.

Training should be conducted on appropriate environmental issues according to job responsibility. While
managers should be trained on environmental regulations and how they affect comp&llY liability so they
un prepare plans, operating personnel should be trained in procedures for specific usb.

4
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Operations training should include information on:

• Re~lations which apply.
• Wildlife and aquatic life which might be encountered.
• Current land and water use.
• Local culrures and archaeological sites.
• Clearing, access and transponation.
• Waste minimization, handling and disposal methods.
• Fire prevention and control.
• Handling and storage of hazardous materials, fuels and oils.
• Shot hole plugging.
• Reclamation measures.

Environmental training should be addressed during planning and be continued inlo the routine safety and
crew level meetings. Training can be accomplished through supervisory coaching, refresher courses,
re~lar meetings, on-the-job training, newsleners, posters and video presentations.

PLAJI."1''lNG

The planning process of any geophysical operation is most important to its success. Environmental issues
must be part of both pre-survey and daily planning. The contractor and client should murually ensure
that relevant environmental issues are addressed during the planning stage.

Environmental stipulations may be imposed by the client's and contractor's policies and procedures, the
landowner, a.~d local and national govem'l1ents' re1'1Jlati0r..s. A~ ~ndersta.~ding of these regulations,
together with an environmental description of the survey area provided by the client, are needed to
successfully complete the pre-survey plan.

A meeting involving all on-board personnel should be scheduled to ensure that each person understands
what can, and cannot, be done_ Everyone should become familiar with reporting procedures_ Early,
positive action to assist with clean-up of all environmental problems, regardless of cause or responsibility,
should be emphasized. An Emergency Response Coordinator with prior spill response training should
be designated_ Each vessel and crew should have adequate supplies of containment and clean-up
equipment on board.

Pre-Survey Planning

Pre-survey planning should address the following questions where relevant:

Time of year •

• How will conditions change'?
Freezing and thawing.
Rainy season· flooding_
Animal and bird breeding areas.
Hunting seasons.

Re~lations - .
• What regulatory agencies will be involved in the survey?

Which is the Iud agency?
When should the project be discussed with regulatory agencies?

s
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• Have the environmental re",lations been reviewed concerning:
pollution' noise'
hunting' harvesting'
access'? claims senJement'
timber cuning? employment of labor?
endangered species' land use'
permining'

• What reponing is required for contractor, sub-contractors wd client?
Do all parties understand their reponing responsibilities?
How is this information to be documented during operations?

• How far in ad,'wce do the notices or permit applications need to be submined'

Scouting -

• What remote sensing information is available that may assist the planning of the operation'
• What operators have worked in the survey area'
• Are previous environmental profiles of lhe survey area available'
• Who needs to be contacted to establish mutual understanding'

government representatives?
general area landowners'
interest groups?

• Are there seasonal access restrictions?
• Can survey lines and logistic access routes utilize existing trails'
• How can survey lines and logistics access routes be positioned to minimize water crossings'
• What are the environmental implications of lhe equipment selected?
• Can the survey be adjusted to avoid terrains for which the crew is not properly equipped'
• What are water supply aquifer depths'

Should a pre-survey ",ater sample be obtained from existing wells?
Should the flow rate be measured a.~d recorded'

• Is water removal from streams, lakes, rivers and/or stock unks allowed?
• What information can be obt4ined and planed on area maps or air photos to aid in operational

planning'?
Area of responsibilities of the different re",latory agencies?
Existing access, line, camp wd other dearings that could be used for this survey'
Springs, wells, dams and other water resource areas?
Higb population areas'
Commerdal forests and cultivated farmland'
Permanent structures such as pipelines, oil and gas wells, and buildings and their set-back zones?
Flood plains and wetland areas'?
Steep slopes that require spedal access or erosion !'rotection?
Sensitive and unique areas (e,g., coral reefs, waste disposal sites and ordinance areas)?
Significant known archaeological, historical or cultural places?
LoaJ bunting wd fishing areas and trap lines?
Native allotments or reservations?
Special permit areas'
Significant wildlife breeding, nesting, spawning or migration areas?
Diving or underwater operations?

• Are there a sufficient number cf maps for distribution?

6
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CulMal -

• What culrural issues need to be addressed?
• What sites are of panicular culrural importance?

Wildlife -

• What species of plants, animals and aquatic life are present?
What procedures should crew members follow when they are encountered?

• Will any migration paths be occupied for significant periods?
• If the survey area contains endangered species, where can identification photographs be obtained?

What identification training is needed?
What special reponing procedures are needed?

Emergency Response -

• What emergency response plans are needed?
• What hazardous materials storage and use plans are needed?

What are the appropriate area regulations?
Can non-hazardous substitutes be used?

Operations -

••
•
•

( h •
••
••

What are the regulatory restrictions or limitations on ~quipment?

How will compliance with regulations and guidelines be monitored?
What are the specifics on all permits?
What field crew environmental and safety training is needed?
What are the disposal requirements in L~e project area?

v,nat disposal facilities are available?
\\'hat procedures should be followed, and who should be contacted in case of flowing shot-holes?
What are the energy source adjustments when approaching set-back zones for structures, water wells
and water bod ies?
What reclamation measures are appropriate and what will be needed?
Will there be a congestion of land crews or vessels in the survey area?

(

Daily Planning

Daily planning should address the following questions wlIere relevant:

• What steps will be talr.en to minimize ­
\/egetation clearing?
Vehicle, boat, aircraft and foot traffic?
Travel in sensitive wildlife areas?
Stream crossings?
Fire hazards?
In-field equipment maintenance?
Risk of fuel spills?

7
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• What daily routine will ensure ­
Proper waste disposal?
Proiressive line and camp clean-up?
Vehicle leak or spill detection?

EMERGENCY RESPONSE PLAN

Planning reduces the potential for emergencies and their severity. Operators should prepare an
emergency response plan during pre-survey plaMing. The IAGC Safety Manuals for Land and Marine
Geophysical Operations are recommended for assistance in developini safe operating procedures_
Consider the following in developing the Emeriency Response Plan:

• What events could require emergency response during this project?
Significant spills.
Other waste spills.
Damage to wells, pipelines and other surface struCllJres.
Fires and explosions in the survey area.
Medical evacuation.
Other emergencies (e.g., floods, storms, civil unrest).

• What key steps are needed to recover from these incidents?
• Who is the Emergency Response Coordinator?
• How will the Emergency Response Plan be documented and posted?
• ""ho will act as public spokesperson?
• "':hat are the responsibilities of individual crew members?
• "''hat emergency response drills are needed?
• What reporting procedures are needed to government agencies by both the contractor and the client?

8
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LA~1> OPERATIONS
(To be used in conjunction ..ilh the General Operating Guidelines)

START-UP

An environmental Vld nfety meeting should be conducted at stan-up Vld should be anended by a client
representative. It is importVlt that field workers Vld their supervisors understand what is required of
them. More background may be needed for those less experienced. Document anendVlce Vld topics
covered at all environmental and safety meetings. Additionally, the following should. be addressed prior
to start-up:

• Reconcile environmental Vld safety conflicts.
• Explain the environmental planning to pertinent agencies.
• Discuss environmental issues and reporting procedures with crew supervisors ,-".j nz.:l,,:;ers, senior

crew personnel and sub-eontractors.
• Describe the emergency response plan, including functional responsibilities, to all personnel.

CLEARl~G

v,'hen dearir.g areas for geophysical operations, whether preparing lines, access routes, campsites or
helipads, the objective is to provide sufficient and safe access for personnel and equipment while
minimizing environmental effects. Excessive dearing of trees can increase erosion, and dearing near
water bodies can increase sedimentation and affect fish populations. Clearing activity may also disrupt
wildlife; fallen vegetation can block na:ural drainage routes; and a straight, uninterrupted field of view
down a survey line in a forest can be aesthetically disturbing. Lines may also be used to access new
areas, possibly increasing poaching and colonization.

Reducing the effect of clearing can be achieved by minimizing the amount of vegetation that is cut.
Regeneration can be assisted by leaving root stock in place or by reseeding or replacing with appropriate
plants.

Hand Cut Unes

Lines should generally be hand cut for heliportable operations, on steep slopes, at water crossings, and
in rain forests.

• MinImize the amount of vegetation disturbed.
Minimize the width of the line consistent with safety (e.g., DO wider than two meters).
Do not cut trees of a diameter greater than the local regulations permit (or, in the absence of
regulations, greater than 20 centimeters).
Leave in place smaller vegetation, low shrubs and grasses consistent with a safe walking surface.
Leaving the topsoil, roci stock and seeds on the line will encourage bener regeneration.

• Remove leaners (cut trees that flave not completely fallen) to prevent them from pulling down other
trees, to enhance decay and to prevent injury when it falls.

9
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• Implement fire prevention measures if fire hazards exists.
Do not build fires ""hen tlle vegetation is dry.
Prohibit unsupervised smoking or ban smoking entirely.

• Do not fell trees across pipeline right~f·ways, trails or watercourses.
• Try to cuI and scaner limbs to ensure tllat tree trunks fall flal to the ground. Contact witll the ground

speeds up decay.

Access Roads and Vehicular Survey Lines

Clearing vehicular access to, or along, tlle line is generally done witll a bulldozer or grader. When a line
is cleared by this metllod, close supervision of equipment operators is needed to ensure adherence to
procedures and regulations to avoid making such access deeper and wider tllan required.

• Use existing routes as much as practical.
Isolated trees and significant stands of vegetation should be left undisrurbed if practical.
Weave around trees using tlle patll of least resistance to minimize timber loss.

• Keep tlle route widtll to a minimum.
Minimize the widtll of tlle route, panicularly at water crossings.
Clear minimal passing areas as needed and approved.

• Keep routes away from water bodies, if practical, except at crossings.
Hand cut lines at water crossings to prevent puning sediment and brush into water.

• Do not blocle or fill any naruraJ drainage patlls.
• Allow cross route drainage.
• Access roads should be on cOntour to minimize erosion, where possible.
• Build periodic diversions to prevent tlle route from becoming a new drainage path.
• On side slopes. tilt route slightly downhill to allow bener drainage and reduce erosion.
• Dragging is preferable to cuning and filling when preparing route for wheeled vehicles.
• Avoid bulldozing or grading steep slopes. If the route is on a steep slope, hand cut tlle line when

practical.
• Build gates at fence crossings to reJuce drive·arounds, if allowed by tlle fence owner.
• Interruptions in the line of sight make tlle route less obtrusive.

Put in a dogleg in the roule where it intersects a road or water body.
Alternatively, do not clear a short portion along the line when practical.

• Routes should be abandoned to discourage use of routes after operations to reduce colonization effects.
If a landowner requests a route for his own use after operations. make tlle landowner aware of any
adverse environmental effects tllat may result.
Checle with local authorities before providing a route.

• Choose a direction in ....hich to fell trees to reduce collateral effects and promote regeneration.
• Cut tree limbs ,so thai tree trunks fall flat to the ground to speed up decay.
• Remove leaners when it can be done safely.
• Where needed bacle-sighting is blocleed by a branch, remove it rather than the entire tree.
• Control visitors and noise.
• When bulldozers are necessary to obtain area access:

Keep blade about 10 centimeters above the ground to leave the root stocle in place.
A cuner blade behind the main blade can cut off small shrubs above the ground.
Lower the blade only tq remove objects that could c:eate a safety hazard.

10
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Camp Clearings

The main goal is to minimize environmental impacts by minimizing the number of camps, as well as the
size of the area that must be cleared.

• Ensure that camps are located in permined areas.
• Plan camps to minimize lhe number of sites needed.
• Use natural or existing clearings to the maximum extent possible.

Use camp sites from previous operations when possible.
Use lhe same fly camps for all crews.

• Minimize the size of the cleared area, consistent with safely and health considerations.
• When clearing a camp site, minimize disturbance of top soil and vegetation root stock as much as

possible.
• Minimize the area used by vehicles in the camp.
• Locate camps above the highest annual flood level, if practical.
• Do not permanently disrupt the natural drainage of the area.
• In areas of heavy rainfall, disperse runoff from the camp in order to minimize erosion.

Helipads and Airstrips

Clearing areas for helipads and airstrips is very similar to clearing for camps, except that more anent ion
must be paid to any tall, surrounding trees lhal could interfere wilh lhe flight palh on approach or Uke-<lff
of an aircraft.

• Use existing or natural clearings ralher lhan clearing new areas.
Plan helipads and airstrips in areas of sparse vegetation.
Use hilltops for helipads, or build them next to water bodies to reduce the need for clearing.
Use line intersections as helipads where appropriate.
!-.fake r:1ultiple use of camps a.~j helipads (i.e., use the survey fly camp as a helipad later).

• Keep the clearing to a minimum size consistent with safety. Consult the aviation sub-contractor for
iUidance.

• Do not disrupt the natural drainage of the area.

Brush disposal

Reducing the amount of vegetation cut reduces the amount of disposal necessary. Generally:

• In commercial lo&&ing areas, coordinate with forestry officials and permit holders.
• Dispose of brush progressively with clearing.

Dispose of brush out of the way of access roads.
Do not bum brush.
Do not dispose of brush in water bodies.

• Remove obstructions to natural drainage created by the operation.
• )f needed, windrows should be on the downhill side of the right of way to act as a sediment trap and

to reduce erosion.
On level terrain, windro,ws may leave visible signs and have the potential to block or channel water
flows. .
To reduce the fire hazard, windrows should not be pushed against standing timber.
Compact the windrow to speed up decay, or roll it back over the line to prevent access.
Alternate windrows to opposite sides of the line to allow fire breaks and access.

II
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RECORDII'G OPERATION

Recording crews should pay attention to fire prevention. Allow supervised smoking only at designated
.~ times and locations. Restore the line according to the reclamation plan, unless otherwise specified.

• Drive only on designated roads and trails.
• Prohibit unsupervised smoking or ban it entirely, especially when working in dry, vegetated areas.
• Clean-up lines progressively ­

Clean up shot·hole locations.
Pick up debris, garbage, pin flags, survey stakes, flagging, etc.

• Restore according to the reclamation plan.

Repon any remaining clean-up or restoration needed for attention by a special reclamation crew.

TRAVEL

Land Travel

Terrain and other environmental conditions vary to the extent that specific rules for land travel can only
be stated in general terms. Where regulations do not exist, common sense should prevail.

The following recommendations apply to some or all of conditions existent in land travel and, in general,
are intended to be useful in formulating a common sense approach to addressing environmental concerns
for any given area of operations.

• Travel on existing roads, trails, or fence lines, wherever practical.
Use a "no shon-cuts" policy.
Minimize travel along the line by good daily plaMing.
Minimize activity off the line.

• Limit vehicle speed to avoid damage to top soil and raising dust.
• In the absence of specific guidance, use vehicles which do not create ruts.

Try to prevent creation of ruts in order to minimize line width.
• Plan efficient refueling of vehicles daily to minimize travel and the chances of spills.

Periodically check for leaks under all operating vehicles; contaminated soil should be removed for
proper disposal.
Keep a daily Jeak/spill repon for each vehicle; repair at the next opponunity.

• To prevent flCes when driving over dry grasslands, clear the undercmiage of brush.
Be especially careful of catalytic converters, as they operate at high temperatures.
Spark-mesting mufflers should be used in dry areas.

• Fire fighting equipment should be available while operating in dry areas.
AII..vehicles should carry a suitable fire extinguisher.

• Do not throw liner or cigarenes out of vehicles.
• Take special care while driving where there is wildlife to avoid accidents.
• Do not sound the vehicle's horn near colonies of birds or other wildlife.
• Control site access by visitors and unauthorized persoMel.

12



482139

Waler Travel

Caution and common sense can help minimize environmental effeeu of travel on water. Water travel is
preferred to off·road land travel. When travelling in water, care should be exercised 10 reduce the risk
to aquatic life. Speeds should be adjusted to minimize wake to protect shorelines. Fuel transfer and
handlin& should be done in such a way to prevent spills.

• Slow speeds will minimize bank erosion.
• Be cautious of aquatic life.
• Plan operations which are in nesting areas and areas where aquatic life exist to minimize disturbances.
• Fuel tanks must have caps and should not be filled over the water.
• Absorbent materials should be kept on board in case of small fuel spills.
• Docking areas should be planned such that safe and environmentally sound supply, maintenance and

refueling activities can take place.

Air Trani

The physical effects of air travel are generally limited to the landing areas. Flight paths and approaches
should be planned to minimize disruptions to animals due to noise and downdrafts, which may also create
a nuisance in populated areas.

• Aircraft in :;ij;r.l s~oc;~ main:ain a suitable altitude, consistent "'::..'1 10;:41 reg-Jlalions and safe
operating practices, to avoid unnecessarily disturbing wildlife and people.

Aircraft should keep an appropriate distance from sensitive wildlife areas.
. Aircraft should maintain a suitable distance from cliff faces where there are nesting birds.

• Locate landing areas and flyways to minimize disturbance to wildlife and the public.

( ('"" STREA.1\f CROSSISGS

Types of stream crossings include fording, log fill bridges, timber bridges, culverts, snow and ice
bridges, and boats. Stream crossings will depend on the tertain and the equipment being used. Vibrator
operatiOns have different requirements than pomble crews.

When making stream crossings, care must be taken DOt to permanently disrupt the natural babitat.
Disruptions include increased sediment in the strum, blockage of fISh migration and removal of stream
bank vegetation, as well as permanent alterations to the watercourse or its flow rate.

If temporary structures are required, construClion materials should be removed once the crossin& is no
longer required. If. more permanent crossin, is required, CMeful consider.tion must be given to the
construction of the crossing so as to minimize the effect to the nearby land and water.

Fish migrate for reproduction, growth, and, for smaller fish, to escape predators by moving to smaller
channels. Migrations can occur over long distances and durations. In cold climates, fish move
downstream to deep pools for over·wintering before the winter freeze sets in. Schedule activities to
minimize effects.

Stream bank vegetation shades the stream, lceeping temperatures down. If the temperature rises, the fish
population will move to more favorable habitats, if available, or may be replaced by a warmer water fish
species. Stream bank vegetation should not be disturbed by survey line crossings, and camp construction
near streams should be planned with environmental effects in mind.

13

I

1



(

482140

Fords

Shallow fording is simply finding a good, safe spot in a stream and driving or walking across. Ideally,
the crossing will be in a area with a firm or gravel bottom. Existing stream crossings should be used
whenever practical. The key objectives are to reduce sediment disturbance in the stream and potential
erosion of the banks.

• Scout for a place to ford the stream where:
There is a shallow, stable approach.
The water is not too deep and has a finn or gravel stream bed.
Minimal clearing of stream banJc vegetation is necessary.
The approach is not on the outside of a bend in the stream.

. Sediment disNrbances will not affect fisheries or fish pools immediately downstream.
• Minimize the number of fords created by utilizing nearby existing crossings.
• Hand cut vegetation at the approach and move it away from the stream. Do not allow debris to fall

into the stream. If necessary, stabil ize the approach with a clean, coarse granular material or by using
wooden planks or metal ruMers.

• Ensure that approaches do not permanently alter the naNral drainage into the stream. Temporary run·
off diversion may be appropriate to minimize erosion and vegetation loss.

• Cross at right angles to the stream. Drive slowly and do not spin the vehicle's wheels.
• Minimize the number of fordings by good daily planning.

Log fiJI Bridges

Log fiJI bridges may be used in operations requiring unusually heavy equipment to cross a stream. These
bridges are SlrucNrally superior to piling brush and debris over a stream in order to cross. Log fill
bridges are best used when there are no fish present in a stream, when fish passage is not required, or
when the stream channel is dry. The logs can be re·used for other bridges and, in any case, should be
removed from the stream bed upon comple:ion of the survey.

Snow and Ice Bridges

Snow and ice bridges facilitate safe crossings of frozen streams where they are not already frozen down
to the stream bed, and which otherwise would not bear the weight of vehicles crossing. They may also
be used to reduce bank erosion. These bridges thaw at the end of the winter season. They should not
alter the water flow or quality of the stream in tbe proc:ess. If the bridge could fonn a temporary dam
while thawing, a ·V· should be cut into it when abandoned.

• Scout tbe area to find the best place to construct the bridge.
• It is desirable to construct the bridge where:

Approaches are of low slope.
Minimal hand clearing of stream banJc vegetation is necessary.
There are no pools for over-wintering fish.
Fish migration channels will not be closed.

• Ensure that the bridge is thick enough to suppon passage and check it frequently. Check the weights
and ground pressure of all vehicles which may use the bridge.

• Do not build an ice bridge that will stop the flow of the stream under the ice. FuJI deptb freezing will
cause icings further upstream and could reduce the pool size for over-wintering fish.

• Culvens can be used to handle overflow but must be removed before the thaw.

c
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• Use only snow and ice to construct the bridge or its approaches. Do nol use soil or debris in
conslruction.

• Construct approaches with snow or ice of sufficienl thickness to protect the stream bank.
• Equipment which falls through the ice must be removed as quickly as possible.
• Cross ice bridges quickly to avoid crushing.
• Minimize the number of crossings by efficient planning.

TImber Bridl:e5

Timber bridges may be used for crossing small creeks, streams, and swamps to ensure employee safety.
The use of bridging over the stream minimizes the effects on fish. However, unauthorized use potentially
promotes adverse secondary environmental effects; therefore, bridges should be removed according to
the reclamation plan. Local timber may be used to build bridging, but tree cuning and clearing should
be kept to a minimum.

Culverts

Culverts are sometimes used as temporary crossings of streams. They must be properly designed,
installed and maintained to protect the stream and its environment. Other methods of stream crossing
should be considered first.

Boats

Boal crossings do not normally present significant environmental problems, but do present significant
safety issues. Adequate water depth is required to minimize effects on aquatic life. Docking facilities
should be built to avoid erosion of banks. Measures must be wen to prevent discharge of fuels, oils and
lubricants.

BASE CA.\rPS

Managing a base camp should assure health and hygiene while minimizing pollution due to camp wastes.
Disposal of water usually can be through a properly functioning sump. Disposal of raw sewage can be
through an approved septic system. Food wastes and packaging must Dot be left lying around, as they
attract wildlife and are unsightly. Further, some packaging dOesD't decay. Fuel and oils must be handled
and disposed of properly.

Land Camps

• Locate sumps in a position where they are:
In absorbent soil.
Downslope and away from the camp (and downwind, if practical).
Downslream from the camp water source and above the high water mark of any nearby water
body.

• Conslruct a sump deep enough 10 contain the volume of waters from the camp, plus enough volume
for rainwater, or cover the sump.

• Construct the sump so that surface water cannOI run into it.
• Cover the sump to reduce access to inseClS and animals.
• When abandoning sumps, place an extra cap of soil 10 allow for compaction.
• Locate latrines a suitable distance from any water body.
• Handle sewage so that surface and groundwater are not contaminated.

I
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• Store and handle fuels in accordance with the guidelines in the ·Hazardous Material, Fuels and Oils·
section.

• Separate waste materials and ensure appropriate disposal.
Materials suitable for recyclin, should be stored separately and recycled accordinlly if such
facilities exist.
Contain refuse prior to disposal.
Incinerate appropriate combustible wiLSte daily. Ashes should be disposed of properly.
Do not incinerate hazardous materials.
Non-combustible larbage should be sent to a local, authorized disposal facility, if available,
accordinl to local regulations. In the absence of such facilities, waste should be buried at least
one meter below surface.
It may be appropriate to bury biodegradable waste. provided health issues are addressed.
When burying waste, ensure that it is not in an area subject to rapid erosion or ,roundwater
contamination.

• Level trailers by jacks rather than by levelling the ground.
• Ensure that drinkinl water meets health standards.
• Ensure that any fires are controlled, and that fire extinguishing equipment is available.
• Abandon campsites according to the reclamation plan.

Floating Camps-Quarter BoalS

In some operating environments, camps and other facilities may be on boats or barges. This allows the
camp to be moved intact, eliminating the need for land camps. These vessels should be self·contained
with water and sewage treatment facilities.

• Choose mooring sites to minimize environmental disNrbances.
• Remove waste and garbage to an approved facility for proper disposal.

(r-- Waste should not be discharged overboard.
• Explosives. fuels and oils should be sloreJ in accordance with the section 'Hazardous Materials, Fuels

and Oils·.
• Emergency procedures should be in place for containing inadvertent spills.

SHOT·HOLES

Environmental concerns include minimizinl surface darnale durin, shot·hole drilling operations. shallow
aquifer protection, and proper plugging. If the hole is wet. it may have penetrated an aquifer and care
may be needed to preserve its integrity. If aquifer contamination is perceived to be I problem, then
coarse ground, chipped bentonite. or an equivalent can be usecllO backfill the hole. Bentonite in contact
with water will expand. sealing off the aquifer. Special procedures are required 10 deal with f1owin,
holes.

General Practices

• Ensure that the charle is deep enough and small enough to prevent the hole from craterin,.
Do not drill holes deeper than the limit set by regulations or the permit.
Small charles in shallow holes (mini·holes) may be preferable in some operations.
Consider using certain types of explosions to minimize craterin,.
Consider using biodegradable charges where appropriate.

• Ensure that appropriate offsets are used at strucNres and water bodies.
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• Do not luve any refuse around the drill location. Do not bum trash at the location; remove it for
proper disposal.

("!\ • Measures should be Ulcen to ensure all charges are fired. Misfired charges should be disabled byo "' breakine the capwire as deep as practical.
• After drilling and loading the shot-hole, backfill it with cUllings ar another authorized material.

Avoid adding backfill material 100 quickly because it can cause bridging.
· Place the ShOl·hole plug near the surface to avoid wash-in.

• Excess drill cunings should be leveled out around the shot·hole, iT regulations permit.

Wet Holes

• Backfill wet holes to just above the standing water level to protect aquifers.
When necessary, use loading poles to ensure the material is properly backfilled.
After covering the standing water level, cunings and/or other authorized material should be used
to fill the remainder of the hole.

· Avoid adding backfill too quickly because it can cause bridging.
• Pluggine and site reclamation for wet shot-holes is the same as specified in the General Practices

section.

Flo"ing Holes

r("""

(

• If a flowing shot·hole occurs:
Anemptto plug it immediately.
Notify the Party Manager, who will then notify the authorities.

• Do not load explosives into flowing holes.
• If the flow is too great for backfilling, an inflatable plug can be placed at the top of the aquifer to stop

the flow.

POU..TER ~1E11iOD

The Poulter method uses explosive-filled pouches held on sUlces commonly detonated above ground.
Several pouches. each on an individual staJce, are detonated simultaneously in a source array. The
Poulter method has very Iinle effect on the envirorunent because the explosives are detonated above
ground. The main concerns are safety. fire prevention and the effects on animals and people.

• The distance between the detonations and vegetation should be adequate for fife prevention (usually
,reater than one meter) and to minimize vegetation disturbance.

Low flash explosives should be used \0 minimize risk of fire.
• Proper fire-fighting equipment should be readily available \0 the shooting crew.
· Personnel should be trained in proper fire-fighting methods.

• The shooting crew should check behind them frequently for possible fires.
• Procedures should be used to keep personnel, livestock and wildlife safely away from the shot area.
• A clean-up crew should pick up all trash. Their search width should be adequate to retrieve all

debris. They should also carry fire-fighting equipment.

17
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VIBRATORS and LAND AIRGUNS

Appropriate steps should be wen to minimize the effect of tompaction of soft Iround taused both by
access and by multiple enerlY inputs at 1 sinlle base plate lotation..

Oil spill dean-up material should be near sourte equipment or in the servite unit for use in tase of 1

hydraulit fluid leale. In urban areas, special mufflers may be requir~ on enlines to keep noise within
acceptable limits.

HAZARDOUS MATERIALS

Fuel and Oils

General

Geophysical operations require that some vehieles and generators be refueled and maintained in the field,
while others are servited in lotal towns. Small fuel and oil spills that might Otcur may result in
contaminated soil, surface and groundwater. Clean-up procedures and equipment should be available.
Operaling procedures should minimize the chance and size of a spill during maintenance, refueling or
Slorage.

Storage

• Fuel storage facilities should be installed to tontain spills and protect soil and groundwater.
Stationary fuel storage facilities should not be placed ..... ithin the annual flood plain of a water
course or doser than the 10tally recommended distance to a water body.
Stationary fuel storage should be located above the high waler marle of any lalee or stream.
Stationary storage should be on flat, stable terrain or in natural depressions separated from water
bodies.
Stationary fuel storage facilities should have a secondary containment system, such as a berm,
tapable of holding the capacity of the largest tontainer plus an appropriate volume to accommodate
rainfall.

• Locate fuel storage a safe distaJlte downslope from camps.
• Stationary fuel storale areas should be free of other tombustible material to isolate potential fires.
• Fuels should be stored in a manner which minimizes the potential for spills.

Fuel tanks should be inspetted routinely for leaJcs and 1 report made by the person responsible for
the vehicle or l2nk..
Fuel tanks whith are manifolded tolether should have the valves between them normally closed.
Fuel truelcs should have a valve between the output of the unk and the refuelinl hose.
Emerlenty repair equipment for the refuelinl hose.and toMeetions should be keptlt the unk site
and-on the fuel tnItk.
Drums should be stored above the Iround to prevent torrosion and to facilitate leaJc deteClion.
Fuel drums may be off-loaded from airtraft on frozen lalees or rivers, but they should not be
stored on the ice unless required.

• All fuel tanks or drums must be marleed with their tontents and the narne of the tompany which owns
or operates them.
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Lubricatine Oil

• Lubricatine oil should be recycled or burned. In some cases, it may be possible to mix used lube oil
with diesel for use as fuel.

• Used lube oil should not be poured onto the eround or into the s~mp.

Refueline

• Fuel lrilllSfer operations should be done so that there is no spillaee.
If practical, vehicles should be refueled directly from the fuel truck to reduce the number of fuel
lrilllSfers.
Avoid fuel transfer operations in the flood plain of a river if possible.
Catch drips and spills during the refueline operations.
Place drip pans or absorbent material or drip basins under unsealed coMections durine refueline.
Do not fill fuel trucks or tanks to maximum capacity; leave room for expilllSion and vehicle
movement.
Automatic shut~ff nozzles (similar to those used in petrol stations) are recommended for the
dispensing hose.

• The fuel handler must never leave the refueling operation while it is in proeress.
• The fuel handler should be trained to respond to and contain a fuel spillaee.
• While performing maintenance on a vehicle, ensure that there are sufficient drip trays in position to

catch any spills or leaks. A large impenneable plastic sheet placed under the whole vehicle could act
as a secondary catchment system.

• While refueling boalS, if automatic shut~ff nozzles are not available, transfer the fuel to a ponable
tank on dry land and then transfer the tank to the boat. Where this is not practical, be prepared to
deploy a containment boom quiclUy.

• If a fuel barge is used, appropriate spill response equipment should be available.

Leaks/Spills

• Tools and materials should l-e availahle to c1e2!l up anv '~ills "r drips.
Eqc';;;>ent !"o';:~ ...•. _~e ab!J~~r"1 material, sho\".~. _< ~~l.Stic baes.
The absorbent material should be a color contrastine with the backeround to avoid beine left on
the eround after the clean-up (e.e., not white in snow-eovered areas).

• Spills or leaks of oil or fuel should be cleaned up and be disposed of properly.
• After cleanine up a spill, mark the site on the map for follow-up inspection.
• All spills or leaks should be reponed in accordance with both operator's procedures and local

reeulations.
• Waste fuels. oils, lubricants, hydraulic fluids. solvents and ceruin paints must be stored appropriately

and labeled witll the contents and operator's name. Storlee procedures should be the same as for
unused fuel and oil.

• Enerey recovery from some wastes may be appropriate by burnine it with diesel.
• An emergency response plan must be available for spills. It should be communicated to responsible

crew members and reviewed regularly at trainine or safety meetings.
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En~ine Exhaust

• The exhaust systems of all vehicles and equipment should be serviced on I rerular basis to ensure that
noise and emissions are kept to appropriate levels.

• Unburnt fuels and elthaust cases should not be allowed to create localized soil pollution.
• Spark arrestors should be used to prevent fires in dry areas.

Other Hazardous Materials

Hazardous materials apart from fuels and oils are sometimes used by eeophysical crews. These are
eenerally small quantities of solvents used for cleanine equipment. The preferred practice is to find
substiNte solvents which are not hazardous.

Explosives are considered a "bazardous material" in most countries. Rerulations for their storage, use
and transportation are well established in mOSl countries, and procedures are strictly enforced. Explosive
safety is covered in detail in the IAGC Land Geophysical Operations Safety Manual.

• Identify all hazardous materials used on the crew and anempt to find less hazardous substiNtes.
• Ensure that any hazardous materials used by the crew are bandIed correctly, and that the safety

information provided by the manufacturer is available to the crew.
Waste materials should be disposed of in the mar.ner approved by rerulations.
Do not incinerate hazardous waste materials on-site; remove for proper disposal.
Keep complete records of hazardous material purchases, usage, storage, disposal and spills
according to the local or company requirements.
Ensure that hazardous materials are stored correctly according to regulations and manufacturer's
directions.

• CFC (chlorofluorocarbon) products and aerosol propellants should not be used, except with
, -""\ refrigeration equipment where closed recovery recharge systems are employed.

Alternates to CFC systerr5 should be considered fer new insuJlations.
• All baneries, especially lithium and nickel cadmium, should be transported, stored, utilized and

disposed of in an approved manner. (See the IAGC safety manual for additional information.)
• Consider use of recyclable or reusable materials whenever prudent.

WILDLIFE and LIVESTOCK

Animals

The interaction between eeophysicaJ operations and animals can vary ereatly, dependine on the type and
area of operatioa aDd die kind of animal. Consideration should be eiven to potential Joss of erazine
ranee, foneine Ira. lIIOdification of mi~ration routes, and disruption of animals or nestine areas
vulnerable to predators.

There are times of the year when wildlife is more sensitive to external influences. Such times include
mating, birthing, deMin& and spawning.
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Plan the survey to avoid animals and their living areas whenever praC"lical. Where interaction is
unavoidable, uke steps to minimize disruption to animals and habitat. Always protect persoMel in
life-threatening situations.

• Stay clear of wildlife areas marked on the planning map to avoid active deMing, nesting, spawning,
migration and feeding areas.

• Simultaneous operations on closely-spaced survey lines, such as during a 3-D survey, may have an
increased effect on wildlife. Where practical, conduct operationS in a manner that will not restrict
animal movement.

• Malee a sponing report for endangered species if required by the authorities.
• Hunting and trapping of animals by non-native workers is strictly forbidden.
• Do not purchase wildlife killed for consumption from local hunters, as this may encourage further

killing. Purchase food only from recognized vendors.
• Crew members should not purchase or accept gifts that would encourage the locals to exploit wildlife.
• Wildlife should be killed only when it threatens human life, and then only when all deterrents have

been exhausted.
• Report incidents and any significant problems with wildlife to the appropriate authorities.
• Precautions should be talcen to avoid puning wildlife to flight when avoidable.
• Intentional harassment of animals is not permitted.
• Minimize disturbance to traditional native hunting and fishing areas.
• Crew members must not talce paIl in locally authorized culls wiL~out ma.~a;;e:nent approval.
• Where practical, have livestock moved away from the operation.
• Pets are not to be allowed on the crew.

Plants

Plant growth and vegetation balance can be affected by vehicle passage and by the transfer of vegetation
and seeds from one area to another. People and vehicles should be directed around endangered species.
If such plants are lenown to exist in an area, anempt to operate during dormant seasons.

• Train personnel to recognize and avoid endangered species lenown to be present in the work area.
• Anempt to avoid lenown areas of endangered plants or operate during dormant seasons.
• Check with local residents on the location of endangered plant species.
• Report to authorities as required.
• Wash down equipment to avoid transporting seeds or plant diseases to non-native areas.

IDSTORICAI:., ARCHEOWGICAL AND CULTURAL SITES

Evidence of past cultures may be encountered during geophysical operations. Archeological sites should
not be disrupted and the talcing of aIlifacts should not be allowed. Newly discovered sites should be
recorded and reported to the appropriate authorities at the completion of the survey. Crews generally
can lay cables and geophones across archeological sites without disruption. The survey may need to be
adjusted to avoid a known site.

• Geophysical operations can be conducted on or over archaeological sites without adverse impact on
sites, especially in the absence of dozing or any activity lenown to cause significant disturbance.
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RECLAMATION

For the most part, reclamation should be performed during the survey operations. Each part of the crew
~ should be responsible for ensuring that no refuse is left in their aru of operations and that all the

equipment they use is collected. Additionally, the back line crew should double check that the line is
dear of refuse and equipment. In some circumstances, it may be necessary to employ an additional
reclamation crew responsible for restoring the area according to the reclamation plan. It is the
responsibility of line management to ensure the reclamation program is being followed.

A reclamation plan should be prepared before the survey and be agreed to by the operator, local
authorities and landowners. It may include promoting regrowth through seeding, fertilization and
replacement of vegetation with an approved species. In some cases, it may be appropriate to drag or
plow the lines to recondition and loosen the surface prior to revegetation. Before and after photographs
can assist documentation of the reclamation. A closure inspection by management should ensure
adherence to the planned environmental stipulations.

r--("
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• Pick up all pin flags, signs and refuse.
• Ensure that the natural drainage of the aru is restored.
• Install cross drainage ditches on steep slopes to divert run-<lff into the adjacent vegetation.
• Remove all temporary stream crossings. Stabilize the stream banks at the crossings.
• Active revegetation measures may be necessary if natural gro....1h is not considered sufficient.
• Additional erosion control measures may be needed in some areas.
• Take appropriate measures to discourage access to the area after completion of the operation.
• Ensure that campsites are clean and that no refuse has been left.
• Ensure that the sump has been filled in. An extra cap of soil should be put on lOp to account for

compaction.
• Ensure that fences and gates are restored.
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IAGC
IHTDI'lAnONAL A.S.SOClATlOM
Of GEDrH'YJICAJ.. COJolT"J.ACTOU

DESERT A!''D Splt.ARID CLIMATE OPERATIOSS
(To be used in conjunction wilh the General Opentinc Guidelines)

I!'TRODUCTION

The desens and semi-arid regions addressed in this section typically have low annual rainfall, hiJ:h rates
of evaporation and high mean annual temperatures. Surface lerrain may be mountains or plains, exposed
bedrock, gravel, boulders or shifting sand.

Because of the low rainfall, vegetation is sparse; plants are slow J:rowing, thorny, with small or no leaves
and have an extensive root system. Damaged vegetation may take several seasons to recover. YeJ:etation
Joss compounds the erosional effects due to ""ind, heavy rainfall and flash floodinJ:. Dune movement
may also be reinitiated by loss of vegetation.

Vegetation is an imponant component of the food chain in the desen. Animals, such as insects, reptiles,
rodents and a few larger mammals rely on succulent plants for their water supply or, alternatively, on
their prey.

These conditions require that great care should be taken in conserving both vegetation and water sources.

• Water wells may be used as a source of camp water provided the water table is not affected.
( t",. Water should be tested prior to use.

• Plan the sur-'e)' to bypass oases.

OPERATIj'I;G PRACTICES

• Isolated uees and stands of vegetation should be left undisturbed.
• Do not drive over vea:etalion, where avoidable.
• Use previously made tracks for travel in desens or savannah.
• Dispose of sewage in such a way that fresb water supplies will not be affected as a result of the bia:b

permeability of the soils.
• Waste disposal practices should consider that in a dry climate some wastes will be preserved for I

much longer period than in moist climates.
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IAGC
IfIlTU'"",nONAl. A.SSOC\ATlON
0' OEDP'WYStCAl. C'O".TaACTOU

ARCTIC AJ'Io'P SUB-ARCTIC OPERATIONS
(To be used in conjunction with the General Operating Guidelines)

INTRODUCTION

For the purpose of this document, arctic and sub-arctic areas are ienerally defined as those having a mean
annual temperature less than IO'C and which show evidence of permafrost, either continuous or
discontinuous. Generally, these areas lie at latitudes greater than 6(1'. a1thouih they do extend to lower
latitudes in some parts of Asia. These conditions can also be found at very hiih elevations.

In the arctic. the permafrost is generally continuous and the surface thaws only to a shallow depth during
the shon summer months. This surface melt cannot soak into the topsoil due to the permafrost below
and, thus, it either remains in place or drains to a natural water body. Vegetation consists mainly of
grasses. mosses and lichens which make up the tundra; occasional stands of willow can be found along
riverbanks. Maintaining this active layer is extremely imponant. as it is this layer which suppons the
wildlife of the area. Minimizini disturbance to the tundra is one of the main objectives of these arctic
environmental guidelines. For this reason (and because of the ease of access over frozen rivers),
geoph)'sical operations in the arctic generally are conducted in the winter when sufficient snow cover
exists. Summer operations can be conducted provided vehicles of low ground pressure or helicopters are
used.

Farther south in the sub-arctic, the permafrost is generally discontinuous and water drainage is less a
problem. Vegetation consists of grasses and coniferous trees for the most pan. Geophysical operations
are conducted mainly in the winter, but summer operations are not uncommon.

During the winter, when the majority of geophysical operations we place, wildlife activity tends to be
at its least active period. l'\eve'u1eless, there is the possi'oility of interacti.;>n and conflict with wildlife.
and precautions need to be wen. Concerns include wildlife being artracted to camp food waste
(particularly foxes), disturbance of deMing areas where females may be caused to leave their young. and
pools for over-winterini fish where vehicular travel may result in greater freeze-<lown, thereby restricting
the volume of water available to the fish.

Other issues specific \0 the arctic include pingos (sravel mounds caused by frost upwellini) which should
be bypassed, protecting the underlying rundra by use of low ground pressure vehicles, and waste
management due 10 the preservin, effect of the cold.

PLANNING

• Mark the location of pingos on the survey map and plan an adequate exclusion zone around them
according to their size.

• Check the permit to determine whether it contains any stipulations on the ~ound pressure ofvehicles,
and plan to use the correct ones.

• Provide the crew with environmental training peninent \0 the area.
• Biodeiradable products, including lubricants, should be considered.
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OPERAT1l"G PRACTICES

r::, Clearine

• Do nOI lower the blide of i bulldozer to the level of the tundra while in motion. Keep the bbde il
lust ten centimeters above the tundra. Use a shoe below the dozer blade only if it does nOI cause
d;unage; otherwise, suspend the blade hydraulically. .

• Never drop the blides of a bulldozer 10 the tundra; gently lower them:
• Never remove the tundra, as this provides insulation for the underlyine permafrost. TaJce special care

nOI to damige the organic mat in areas of panerned ground.
• When filling low spol.S on the tundri, use only ice or snow.
• If d;unage does occur 10 the tundri, pUI down locally recommended seed and fertilizer on the exposed

spot. Marie the spot on the map. (Keep a log and map for each vehicle and camp train. as well as
a supply of seed and fertilizer).

Winter TranI

(r--

• Operate only when the surface of the ground is firm enough to avoid breaJcing through and when it
has sufficienl snow cover to ivoid tundra damage, or is allowed by the authorilies.

• Use vehicles with low ground pressure to minimize surface disturbance.
• Do nOI make hard, light turns that break through the snow cover and damage the tundra.
• Ensure thaI vehicle drivers are adequately trained in how to stan their vehicles to avoid "jackrabbit

Slarts" or spiMing the drive wheels.
• When moving the camp, use enough traclors for each train to reduce the chance of surface

disrurbance.
• "''hen vehicular travel is necessary near frozen rivers and strearr.s, consider travelling on the ice rather

than on the land to reduce erosion of the banks.
• Do nOI travel closer 10 a pingo than is allowed by the local regulatiop.s. This distance should be

marked on the survey map.

Summer Travel

• Try nOllO make more than three passes on the same off-road track excepl al slream crossings. Offset
each pass and distribute vehicle travel as much as practical 10 each side of the survey line. Check
local regulations. however, as they may specify a differenl procedure.

• Avoid runin& the wnKe and damming drainage routes because the resulting concentration of water
can warm the permafrost.

• All travel must be for the purpose of the survey; no side trips for sighl.Suing should be permined.
.

Wildlife

• Try to avoid native willow vegetation. low shrubs and other ground vegetation.
• Bypass sensitive areas identified by the local authorities, such as deMing areas and pools for

over-winlering fish.
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Camps

• Store grey water (shower and basin drainage) separate from black water (toilet drainage).
• Grey waler can be disposed of by several methods:

It can be discharged 10 the surface, if permined by authorities:
It can be boiled off to the atmosphere: or

_ It can be rerurned to a central disposal facility.
• Solid sewage and sludge may be incinerated or sent to I disposal facilily. Black water production is

sometimes avoided by the use of special incinerating (non-flushing) toelets.
• Melted snow should be used only for washing. It should not be used as drinking water unless passed

through I suitable purification system.
• Kitchen wastes should be incinerated daily. Metal and plastic cans should be disposed of in

accordance with local regulations.
• Garbage should be contained in animal-proof containers until incinerated.
• Any residue (ashes) from incinerating combustible sCllid waste should be bagged and rerurned for

proper disposal.
• Each time the camp is moved, check around the area and pick up any debris found.

RECLAMATJON

• Visit each area that has been reseeded during the survey (by helicopter when appropriate to minimize
ground damage) to check that the seed germinated and the vegetation is growing. Reseed again as
necessary.

• Visit each camp location and survey line to ensure thaI the area is clear of debris.
• Over the summer period when the crew is inactive, store camp trailers on logs or gravel pads to

prevent extensive depression of the ground surface and freezing the runners into the ground.
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RAIN FOREST OPERATIONS·
(To be used in conjunction with the General Operalinc Guidelines)

JJ'oo'TRODUCTION

Tropical rain forests are found in Africa, Central and South America, Southeast Asia and on many
islands. They contain a large variety of plant and animal species, many of which are yet to be identified.
Many rain forests are in areas of steep terrain, which are prone to erosion in the heavy rainfall.

Rain forests are a delicate balance between the forces of nature. They typically receive between 60-400
inches of rainfall per year. The forest reculates this large amount of rainfall, controlling flooding and
erosion in Ille process. The Illin, poor quality topsoil found in Ille rain forest is protected by Ille multi­
layered canopy of Ille forest trees. Simple disruption of Ille canopy can expose Ille fragile ground level
ecosystem to Ille harsh effects of Ille tropical rains; erosion is Ille major concern. The shallow root
system and heavy canopy of Ille rain forest is susceptible to Ille high wind loads from helicopters when
Ille supporting trees have been cleared.

A geophysical operation in a rain forest can involve several hundred people in Ille field at anyone time.
Generally, Ille majority of Ille crew are locally-employed, and turnover can be significant during an
operation. The potential consequer.ces of several hundred people on Ille environment must be controlled
and monitored in accordance with specific measures. In order to suppon Ille operation, it is necessary
to provide food and shelter to crew members. Supply may be made by helicopter, boat or truck,
provided sufficient access exists. Travel along the survey line is usually by foot; equipment is usually
hand and helicopter ponable.

Following are specific issues which· are significant to tropical rain forests and may be applied in more
temperate rain forests as well:

• Interaction willl undeveloped or underdeveloped cultures.
• Effects of heavy rainfall, such as erosion and increased turbidity.
• Interruption of migration and mating panems of forest animals.
• Fracile forest structure due to shallow root systems.
• ContaminatiOll of croundwater in highly permeable soils.
• Poor soil conditions andlor loss of topsoil.
• Reduction of Ille canopy habiut of animals.
• Loss of endangered or unknown plant and animal species.
• Reduction of Ille rain forest as a source of oxygen.

PLANNING

• The size and number of camps and helipads should be limited to minimize Ille amount of forest
cleared.

• Erosion control and reseeding or planting should be defined where natural regrowtll is not considered
an adequate reclamation measure.
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OPERATING PRACTICES

Due 10 the larle number of personnel required for a rain forest eeophysical operation, it is critical that
~ an additional burden is not placed on the rain forest.

• Do not allow camps 10 be provided with meat or food obtained from the forest.
• Minimize removal of roots and topsoil for all installations to reduce erosion and enhance veeetation

relrowth.
• To prevent milration of people into less developed areilS, restrict the creation of new access roads or

tracks.

Helipads and Helicopter Operations

• Space helipads at intervals ilS far apart ilS is practical.
• Locate helipads in existing clearings, secondary lro",th areas or areas in which there is not silnificant

hardwood growth.
• Anemptto locate helipads away from habiuts or breeding areas of protected, sensitive or endanlered

animal species.
• Minimize the size of flyways, provided appropriate safety considerations are talcen into account.
• Where practical, cut trees to a minimum height of one meter above ground level in flyways to allow

those trees to regrow from their existing root systems.
• If using large helicopters, use long sling lines consistent with safety to minimize the effects of down

draft from the rotor.

Line Prepara tion

('" • Anemptto clear lines by cuning onJy with machetes or brush hooks, supplemented only as necessary
wi:h chain saws.

• Avoid cuning trees greater than 20 centimeters in diameter or trees identified as hardwoods or of
value to the local population.

• Move lines around laree trees and areas with significant hardwood erowth.
• Minimize the width of survey lines. Narrow lines minimize the effect on the ecosystem and generally

result in cost savinls as the amount of cuning is reduced.
• When tree cuning is done, ensure that trees have fallen to the ground. Leaners (cut trees that have

partially fallen) are a safety hazard and can pull down other trees, further damaging the root system
of the forest. Contact with the ground also accelerates decomposition of fallen trees.

• Remove and seatter branches from felled tIees. Branch removal helps the tree lie in contact wilb the
cround. Branch and brush dispmal should be carTied out as clearing progresses.

• Cut timber (or bridging only as necessary; use soft-wood trees from secondary growth where
practil:al.

• Bridginl should be used on steep slopes to prevent erosion and to provide safe footing for crews.
• If bridging is not used in steep terrain, avoid creating well defined paths that will contribute to

erosion. Where this is unavoidable, a biodegradable erosion control material can be used (e.g., woven
jute, straw malS, etc.).

• When cuning of trees cannot be avoided in line preparation or for helipad flyways, tree stumps should
not be cut closer than one meter above ground level. This practice will allow for faster regrowth of
the trees cut and provide added protection from erosion.
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• When operaling near water bodies. cut only the amount of vegetation necessary along the banks to
avoid erosion. River and lake levels can vary significantly in rain forests. Consider the high water
mark in planning river and lake approaches.

Additional Pollution Prevention

In designing all facilities, include a provision for heavy rainfall and the resulting swift currents along
some watercourses. Special care should be given to fuel storage, water and sewage disposal facilities in
these conditions.

SPECIAL CONSIDERATIOJliS IN WET FORESTS

Some rain forest areas may also be considered wetlands, which are called "wet forests". See the wetlands
section of this document for operating guidelines in such areas.

RECLAMATION

Natural re-vegetation is the most effective method for leclaiming survey lines. However, in some
sensitive areas, access roads. helipads and campsites may require special treatment. Methods will depend
on local conditions.
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WEILAND OPERATIONS
(To be used in conjunction with the General Operatine Guidelines)

INTRODUCTION

Wetlands are characterized by the presence of water, sarurated soil, plants adapted to wet soil conditions,
and soil chemistry. The wet conditions may be seasonal.

Wetlands are both coastal (tidal) and inland (non-tidal), and may be categorized into the following groups:

• Coastal wetlands; consist mainly of tidal marshes, mud flats and mangroves which are periodically
flooded by salt or brackish water.

• Inland wetlands; consist of swamps and marshes located mostly in river flood plains, isolated
depressions and along the margins of lakes and ponds.

• Swamps are characterized by trees, shrubs, and mosses as the principal vegeution, and are generally
inundated.

( to- - - ••~~- .0.......... ·~clk h\lr.-:'3ti"n.
• Mangroves are areas subject to constantly changing flows of fresh and salt water wi:il specifically

adapted vegetation.

Wetla:,ds vegetation is generally resilient to mechanical stress but soils recover slowly from compaction
and displacement. Channelling may affect the water flow, which can cause erosion and changes to the

( water chemistry.

"
Wetla:'ds can serve vital functions such as pro\'iding wildlife habiut,eroundwater recharge, flood control,
improved water quality. and subsistence, commercial and spo" usaee. The size of a wetland does not
affect its sensitivity; even wetlands less than an acre can SupPO" an abundance of wildlife. These
environments are frequently breeding and nesting grounds for many types of animals, including some
protected species.

Special care must be taken to maintain the equilibrium of the wetland environment and the surroundine
transition areas. The binding of soils in the roots of marsh grasses controls water flow. Disnlption of
water flow by dredgina existinl channels, creating new channels (or deep vehicle tracks), or construction
of roads may cause changes in salinity, vegetation, and erosion. Clearing of trees can result in increased
underbrush and subsequent accumulation of organic material, thereby altering water quality.

OPERATING PRACTICES

Beyond the general guidelines, operations in wetlands must address the followine issues:

• Where practical, the lines should follow waterways or bypass stands of vegeution to minimize
disturbance to vegetation and soils.

• Consideration should be given to the direction of tidal flow when plannineline paths to avoid inducing
erosion.
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Camps and Quarler BoalS

Barge mounted operations bases and crew qual1ers are preferred over land camps because there is less
disruption to the soil and vegetation, they are self contained and can .be moved as operations progress,
reducing the amount of travel required. Mooring locations should be selected to minimize the effects on
banks and ve&elalion. The general iUidelines address the othu issues to be considered.

TRAVEL

The choice of vehicles to lranspon personnel and equipment in wetlands includes airboats, helicopters,
small boats, low ground pressure (Terra·tired) vehicles, tracked buggies, pontoon equipment, and other
specialized equipment.

In eeneral, the followine guidelines apply to travel in wetlands operations:

• Minimize number of vehicles on crews.
• Minimize travel, and prohibit joy-riding.
• Use airborne or water transpon wherever feasible to reduce effect on soft surface and veeetation.
• Towine pontoon equipment can cause channelling and may be inappropriate.
• Anempt to avoid floating marsh and unvegetated spots in marshes.
• Anempt to use open waten...ays where practical.
• Reduce turning maneuvers. Where available, use waterways for turns.
• Do not traverse on previously made tracks to avoid creating ruts or channels unless required by

permits.
• Endeavor to leave tracked or wheeled vehicles in the field overnight, using airborne or water

transporution to and from camp.
• Minimize maintenance performed in the field.

Airboats and HO"ererar!

Airboats leave only a temporary footprint on the vegetation and soil, but operate at a noise level which
may temporarily displace animals.

• Airboat hulls should be covered with a solid lubricant wear-pad, such as Teflon or an equivalent.
• Biodegradable materials should be used when liquid hull lubrication is required.
• Utilize airboats and hovercraft where their noise effects on animals are minimal.
• Noise can be reduced by eneine mufflers and dual propellers on each eneine.

Small boats

Small boats are eenerally quieter than airboats, hovercraft and helicopters but are limited to open
waterways. They can effectively be used for individual and crew transpon. Care should be taken to
control speed and to avoid contact with aquatic animals. Maintenance should ensure that fuels, lubricants
or other foreign materials do not enter the water. Engine tuning should ensure that pollutants in eneine
exhausts are minimized.
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Helicopters

Helicopters have Iinle environmental effect. Their use can be costly yet may be cost-effective in somer. operations. Noise concerns ilIe simililI to those for airboats .
•

• Locate landing zones away from high populations of wildlife.
• Plan flight paths to minimize effects of noise.
• Maintain sufficient altitude to reduce downdraft effects.
• Helipads should be localed in natural cleilIings as much as practical.
• Helicopters equipped with pontoons can reduce the need for building helipads in wet ilIeas.

Wh~led and Tracked Vehicles

Wbeeled vehicles which have low contact pressures ilIe preferred to tracked vehicles due to the reduction
of surface effects.

• Endeavor to keep loading at a minimum to reduce ground pressure.
• Approach levees at an appropriate angle to avoid cuning through them.
• Immediately report, flag and repair any inadvertent levee or dike damage.
• Avoid creating unnatural levees, dikes, channels and drainage routes.
• Lubricate tracks with biodegradable lubricant only.

Pontoons

( ("

Lightweight pontoon equipment with special underside coatings (Teflon, for eXilInple) can be effective
in minimizing tracks and compression of grasses and vegeution in wetlands. Avoid heavy loading of
pontoons.
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MOUNTAINoyS OPEBATIONS
(To be used in conjunction with the General Operatini Guidelines)

INTRODUCTION

Generally, mountainous areas are defined as those that lie at least SOO meters above their surroundinis.
Their land surfaces consist of loni slopes, deep canyons or valleys, and hiih, natTow ridies. Mountain
areas cover about one-fifth of the world's land surface. In addition to reviewini the ieneral iUidelines,
operations at hiih a1tirude may encounter alpine conditions similar to the aretic, in which case the arctic
section should be consulted.

OPERATING PRACTICES

Mountainous terrain and valleys may enable sound to travel a greater distance than in flat terrain. Sound
may temporarily displace wildlife and cause annoyance to inhabitants. There may be an additional stress
on animals in winter due to snow cover and the corresponding reduction in food supply, and daily
monitoring may be required to assure that wildlife is not unduly disrurbed.

The noise level and il5 effect can be reduced by:

• Selection of helicopter rype.
• Planning of flight paths or rou!~s.

• Selection of shot-hole drilling equipment including noise suppression accessories.
• Considering the topography in the pla;ement of the program.
• Choice of energy source.

Erosion potential in mountains may be more severe than in level terrain, particularly in DOn-forested
areas. Consequently, measures for erosion prevention found in the ieneral and rain forest sections should
be reviewed.

Fire can spread rapidly in the sometimes dry mountains. Fire prevention is critical because steep terrain,
Stroni winds and heavy veieution impede access for fire control. Fire prevention measures include:

• Awareness of seasonal conditions.
• Use of fire retardant detonalini cord.
• Use of spark suppression accessories on equipment.
• A doCumented fire prevention plan.
• Limited and supervised smokini.
• Traininl in fire prevention and fire-fiihtini.

Fire reponing procedures are imponant because quick response is critical due to the speed at which fires
can spread. This extends 10 sightings of fires not associated with the operation.
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MARI:q; OPERATIONS
rro be used in conjunction "ilh the General Operating Guidelines)

INTRODUCTION

MiTine geophysical surveys iTe used to plan offshore drilling and subsea mining operations and reduce
the number of surface locations needed for mineral resource development. Such information can also
help evaluate sites to avoid placement on fauit, earthquake, shallow gas or other hazardous zones.

MiTine operations may create a localized temporary disrurbance, but generally no lasting effetts on the
environment. Pre-survey planning should consider the effects on coral reefs and other life, paniculiTly
with regard to breeding, spawning, feeding and migration habits.

OPERATING PRACTICES

Start-up

An environmental and safety review should be conducted at stan-up. This may be the first time that on·
board personnel will be exposed to the environmental concerns for this survey. It is important that
workers and their supervisors understand what is required of them. More background will be needed for
those less experienced in the area. Document anendance and the topics covered at all environmental and
safety meetings. Additionally, it is recommended that the following meetings, with client panicipation,
be held:

• A meeting to reconcile conflicting environnlental and safety concerns.
• A meeting with the permining agencies to explain the crew's environmental planning.
• A meeting with crew supervisors and managers, senior crew personnel and sub·contractors 10 cover

environmental concerns and reponing procedures. The emergency response plan should be discussed
in detail.

Base camps and Jhore-based navigation installations will need to be established and operated according
to the guidelines for land operations.

TRAVEL

Water Jravel

Caution and common sense can minimize environmental effects of travel on water. CiTe should be
exercised to reduce the risle to aquatic life. Fuel transfer and handling should be done in such a way to
prevent spills.

• Slow speeds will minimize banle erosion when near protected shores.
• Be cautious of aquatic life.
• Fuel tanlcs must have caps and should not be filled over the water.
• Absorbent materials should be Jeept on board in case of small fuel spills.
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• Operations in nestin& areas and areas where marine mammals exist should be planned to minimize
diSl\lrbances.

• Dockin& areas should be planned such that safe and environmentally sound supply, maintenance and
refueling exercises can take place.

Air Trnel

The ph)'sical effects of air travel are &enerally limited to the shore-based landin& areas. Flight paths and
approaches should be planned to minimize disruptions to animals due to noise and downdrafts, which may
also create a nuisance in populated areas.

• Aircraft in flight should maintain a suitable altil\lde, consistent with local regulations and safe
operating practices, to avoid unnecessarily disl\lrbing aquaticlland wildlife and people.

• Aircraft should keep an appropriate distance from sensitive aquaticlland wildlife areas.
• Aircraft should maintain a suitable distance from cliff faces where there are nesting birds.
• Locate landing areas and tlywa)'s to minimize disl\lrbance to aquaticlland wildlife and the public.

HAZARDOVS MATERIAlS

Fuel and Oi Is

Storage

• Fuel tanks which are manifolded together should have the valves between them normally closed.
• All fuel tanks or drums must be marked with their contents
• On deck tanks and drums should also be marked with the name of the company which owns or

operates them.

Refueling

• The Master and Chief Engineer shall be responsible for carrying out a safe and orderly transfer of
petroleum products,

• Before transfer operations commence, the appropriate warnin& signals shall be posted; the "bravo"
flag hoisted for daylight transfers; one, all-around red light used for ni&hnime and periods of reduced
visibility transfers; hand·held VHF and UHF radios should be tested and personnel assi&ned to their
duty stations.

• All hot worle shall SlOp and a °no smoking" policy will be strictly enforced.
• One person shall be assicned \0 stand by the receiving station. This person shall be in direct

communication with the pumping facility. The Chief Engineer shall continuously monitor tank. levds
during transfer opeuoons.

• The umes and quantities of product transferred will be 10Ued by both the Master and Cbief Engineer.
• To prevent product from entering the water should spillage occur, adequate supplies of absorbent

material should be provided at both the pumping and receiving stations.
• The Master will detennine when conditions are suitable for transferring produeu at sea.
• The supply vessel should be equipped with fenders capable of preventing damage to the supply and

receiving vessels. Transfer hoses shall be of sufficient length to allow maneuvering of the vessels
should sea conditions dictate.

• To prevent spillage, all product transfer hoses should be drained into a container and capped before
being moved.
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Storage

All petroleum products loaded on vessels should be stored in approved W\Iu labeled for that product
(e.g., fuel oil, lube oil, streamer cable oil, etc.).

Should it become necessary to load barrels of product that cannot be put into W\Iu, these barrels must
all be clearly labeled as to their contenl. A barrel rack permanently mounted on the vessel should be used
so that the barrels can be stored on their sides and secured to prevent shifting at sea. A spill containment
pan shall be mounted under the rack(s) to catch any accidental spillage: Sufficient absorbent material
should be stored nearby to ensure that no products can enter the waterway or become a safety hazard.

Leaks/Spills

• All spills or leaks should be reported in accordance with both operator's procedures and local
regulations.

• Tools and materials should be available to clean up any spills or drips. Recommended items include
absorbent material and plastic bags.

• Spills or leaks of oil or fuel should be cleaned up and disposed of properly.
• Waste fuels, oils, lubricants, hydraulic fluids, solvents and certain paints must be stored appropriately

and labeled with the contents. Storage procedures should be the same as for unused fuel and oil.
• Energy re:overy from some waste oils may be arprorriate by burning it Ilo'ith diesel.
• An Emergency Response Plan must be available for spills. It should be communicated to responsible

crew members and reviewed regularly at training or safety meetings.

Engine Exhaust

• The exhaust systems of all equipment should be serviced on a regular basis to ensure that noise and
/ \.~ emissions are kept to aprropriate levels.

Other Hazardous Materials

Hazardous materials apan from fuels and oils are sometimes used by geophysical crews. These are
generally small quantities of solvents used for cleaning equipment. The preferred practice is to find
substirute solvents which are not hazardous.

Explosives are considered a "hazardous material" in most countries. Regulations for their storage, use
and transportation are well esublished in most countries, and procedures are strictly enforced. Explosive
safety is covered in detail in the IAGC Land and Marine Geophysical Operations Safety Manuals.

c\.~

1

I

• Identify all hazardous materials used on the crew and attempt to find less hazardous substirutes.
• EnSure that any hazardous materials used by lIIe crew are handled correctly, and that lIIe safety

information provided by the manufacNrer is available to the crew.
• Waste materials should be disposed of iD the manner approved by regulations.
• Do not incinerate hazardous materials oD-site; remove for proper disposal.
• Keep complete records of hazardous material purchases, usage, storage, disposal and spills according

to lIIe local or company requirements.
• Ensure lIIat hazardous materials are stored correctly according to regulations and manufaetllrer's

directions.
• CFC (chlorofluorocarbon) products and aerosol propellants should not be used, except with

refrigeration equipment where closed recovery recharge systems are used.
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• Alternates to CFC systems should be considered for new installations.
• All baneries. especially lithium and nickel cadmium. should be transported. stored. utilized and

disposed of in an approved manner. (See the IAGC safety manuals for additional information.)
• Consider use of recyclable or reusable materials whenever pnldent.

AQUATIC LIFE

The interaction between leoph)'sical operations and aquatic life can vary lreatly. dependinl on the type
and area of operation and the kind of aquatic life. Consideration should b~ liven to potentially intenerin,
with mi,ration routes. and disruption of reef ecosystems or displacinl acquatic life V\Ilnerable to
predators.

There are certain times of the year when aquatic life is more sensitive to external innuences. Such times
include migration, mating. birthing and spawning.

Plan the survey to avoid interfering with known migrations and spawning periods whenever practical.
Where interaction is unavoidable. we steps to minimize the disnlption.

• Stay clear of aquatic life areas marked on the planning map to avoid active spawning. migration and
feedinl areas.

• Malee a sponing report for endangered spedes if required by the authorities.
• Fishing and trapping of aquatic life by non-native workers is strictly forbidden at all times.
• Do not purchase aquatiC life killed for consumption from local bunters, as this will just encourage

further killing. Purchase food only from recognized vendors.
• Crew members should not purchase or accept gifts that would encourage locals to exploit wildlife.
• Aquatic life should be killed only when it threatens human life, and then only when all deterrents have

been exhausted.
• Report incidents and any significant problems with aquatic life to the appropriate authorities.
• Intentional harassment of aquatic life is not permined.
• Minimize disrurbance to traditional native fshing areas.
• Pets are not to be allowed on the vessel.

WASTE MA.."AGEME!'<T

A waste management program should be developed to maximize the use of recyclable and bio-<legradable
items and minimize waste. Only certain waste is suitable for overboard disposal, as indicated in the
followin'lUidelines. RelUlations ofvarious countries and/or 10cal,ovemmenU vary extensively. These
reiUlations may not allow incineration as sunested. Restrictions on the equipment a vessel can carry
onboard have to be wen into consideration. (Refer to MARPOL Annex V for international minimum
standards for waste disposal.)

• Plastic or plastic products of any kind should be disposed of properly. This includes such items as
styrofoam cups, write rings, plastic bags, tape, line, etc. Waste of this type should be bailed and
placed in the proper containers for onboard incineration or for disposal ashore. Plastics suitable for
recyclin, should be stored separately and recycled accordin,ly if such facilities exist.

• Domestic waste (i.e., cans, Ilass. paper, or other garbale/waste from livin, spaces aboard) should
be disposed of properly. All burnable items should be separated and burned if an incinerator is
available. All other items (i.e., Ilass, cans, metal, etc.), should be separated. compacted and stored
in a desi,nated area for proper recycling or disposal ashore. Materials suitable for recyclin, should
be stored separately and recycled accordingly if such facilities exist.
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• Maintenance waste (i.e., paint sweeping, rags, deck sweeping, oil soaks, machinery deposiu, etc.)
should be disposed of properly. All burnable items should be incinerated. All other items are to be
compacted, if possible, properly bagged and placed in a designated area for disposal ashore.
Operational waste (i .e., cargo residues, work space trash and waste, incinerator ashes including plastic
clinlcers and metals, etc.) should be disposed of properly. Cargo. residues will be kept aboard for
proper disposal ashore. Work space trash and waste will be separated into burnable and non-burnable
categories and disposed of according to the previously mentioned procedures. Incinerator ashes, when
cold, should be compacted, bagged and stored in the designated area for disposal ashore.

• All baneries should be stored onboard and disposed of onshore accQrding to the manufacrurer's
specifications and local regulations.

• All sewage wastes should be treated in the ship's sewage treatment facility, according to all applicable
international and/or local government standards, before overboard discharge.

• lAcal regulations will indicate the distance offshore for discharge of food and cooking wastes.
• Pump bilges only if oil/water separators are used and are functioning effectively.
• Prior to entry into pon, the local authorities should be notified of the types and qualities of waste

and/or garbage being brought ashore for disposal.

VESSEL OPERATIONS

Onboard environmental effeclS can be reduced by the following guidelines.

• The cable deck, cable storage and under streamer reel areas should be constructed to act as drip trays
to caprure all spilled oil.

• The drip tra)'s should drain into a holding tanIc where the cable oil can be stored for a period of time.
• Used or spilled cable oil should be recycled on board using separators or sent/pumped ashore via the

correct containers for disposal or recycling.
• All hoses and associated tools for pumping and filling cable sections should be kept in good

,.-.." operational condition and regularly checked for leaks.
• An operator should be present ",hile cable oil is beir.g pumped into a section.
• Cable sections that are being drained, filled or flushed with cable oil must be contained within the drip

tray area.
• Cable sections being transferred off a vessel (either at sea or at the dock) must be void of leaks, or

should be drained and dry, to avoid spillage during transfer and transportation.
• Cable skin material, O-rings, etc., should be disposed of in the correct manner.
• When reporrinJ: oil spills to the local authorities, follow appropriate reponing guidelines.
• CFC (chlorofluorourbon) producu and aerosol propellanu should not be used, except with

refrigeration equipment where closed recovery recharge systems are employed.
. Alternates to CFC systems should be considered for new installations.

• Spray cleaners used on connectors during connection/disconnection of sections should not contain
CFCs IS found in some aerosols.
. The. use of freon IS a cleaning agent should be prohibited.

• Oil absorbent pads/material should be available for spills. Correct procedures should be used for
disposal of such pads/materials after use.

Auxiliary Boat Operations

• BoalS used to assist in streamer deployment, retrieval and maintenance should be operated in
compliance with all applicable laws and regulations.

• Dumping trash from auxiliary boalS is prohibited. All trash should be collected and taleen back to the
main vessel or ashore.
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• Portable fuel tanks should be secured to the boat for safety and to prevent loss.
• En&ine fuel mixrures should be adjusted to muimize clean bumin& and reduce emissions.
• Boats should carry oil'absorbin& packs for use in c1eanin& up small spills that may occur durin&

streamer handlin& operations.
• Propeller guards or runnel hull designs can reduce the potential hazard to hoses, recordin& cables and

aquatic life.

Inplo)"ed Equipment

• All towed surface equipment should be hi&hly visible.
• All baneries should be used and disposed of in the correct manner accordin& to manufacrurer's

specifications and local re&\llations.
• Bio-degradable lubricants and rust prev,ntatives should be used on towed equipment.
• All equipment and fairings should be securely anached to avoid loss.
• All towed equipment should be labeled with the vessel's name, company name, company address and

company telephone number.
• All bridles and tow harnesses should be checked for wear and replaced as necessary. A re&\llarly

scheduled inspection and maintenance program is the best deterrent for loss. All old hardware
removed should be disposed of according to the procedures outlined for the disposal of solid waste.

• A secondary retainin& device should be used to prevent loss of anachable units, should they become
disengaged from the primary mounting.

• If fluid filled recording cables are used, they should be inspected for leaks and resealed prior to
deployment, whenever damaged.

• Proper handlin& procedures for lithium baneries exposed to seawater should be followed.
• The use of tape to patch holes and fasten weights on streamer cables should be minimized.
• Loose tape should be replaced before deploying equipment.
• When tape is used for fastening, appropriate methods should be used to ensure that the tape remains

anached.
• The use of pe:roleum based adhesives in conjunction with tape should be avoided.
• Weights that can be ana:hed to the streamer without the use of tape are preferred.
• Used firing line hoses and hardware should be disposed of accordin& to the procedures for the disposal

of solid wastes.
• All air system components should be continually mainuined to prevent oil from bein& discharged into

the water.

Rrtrieval of Losl Equipment

Contin&ency plans for retrieval of lost equipment should be documented and communicated.

• A reasonable effort should be made to retrieve lost equipment.
• Active acoustic location devices anached to auxiliary equipment should be used to aid in location and

retrieval.
• Strobe lights and radar reflectors mounted on floating, towed equipment will aid in its location.
• All local traffic and the appropriate regulatory a&encies should be notified when equipment is los\.
• Lost equipment should be picked up as soon as possible after a location is reported.
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IMPORTA!'IT NonCE

These lAGC Environmental Guidelines have been prepared by volunteers drawn from IAGC member
companies who have used their best effons to provide the industry with useful information for conductini
seismic field operations in an environmentally sensitive manner. However, IAGC does not represent that
these gllidelines address every environmental topic or risk that may be encountered. Users of these
i'lidelines are especially cautioned that adherence to these iUidelines will not ensure that any panicular
operation will be in compliance with prevailini law in the place where the operation is carried out.
Environmental laws and reg\llations vary from country to rountry, state to state, and locality to locality.
All seismic operators and others using these g\lidelines are advised to seek appropriate counsel roncemini
the environmental requirements in their panicular areas of operation.
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REFERENCES

Environmental legislation that applies to geophysical operations varies greatly between countries. As a
result. I copy of the country's environmenuJ reiIJlations must be obt.lined before starting the planning
for &ny geophysical survey. National ministries would be the best starting point in detennining what
environmental reiIJlations apply to the geophysical survey to be con4ucted. ReiIJlations also may be
obuined from:

IUCN. Environmental Impact Assessment Services
International Union for the Conservation of Nature
Avenue du Mont Blanc.
CH·1196 Gland,
Swiuerland

References: E&P FORUM OIL ISDUSTRY OPERATING GUIDELINES FOR RAIN FORESTS

E&P FORUM OIL INDUSTRY OPERATING GUIDELINES FOR MANGROVES (in
preparation)

E&P Forum
2528 Old Burlington Street,
London WIXILB
Telephone 714376291

OIL EXPLORATION IN THE TROPICS:

Guidelines for Environmental Protection
mCN, Environmental Impact Assessment Services
International Union for Conservation of Nature
Avenue du Mont-Blanc.
CH·1I96 Gland,
Swiuerland

AMERICAN PETROLEUM INSTITUTE
Stnle,ry for Today's Envirorunental Partnership
(in preparation)

MARPOL AMex V
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SOSe Maritime ServicesT~

Today's first response medical service
(~~:lt offers protection for your people,
your company, and your profits.
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Protection for medical emergencies through competent medical assistance
reduces potential liabilities, and costly diversions from planned itineraries.
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C 41I1HIUil;U. illn.- ..

II':l\1ARSAT - Tckpholle \1.11 illl' li:k\

(215) 633-9300

(800) 545-9750 (From Shore Onlyl
(Por tierra Cn".",.nl.'

(215) 244-9617 - Fax

. INi\lARSAT - Telcx

1730361505
2713491505

;'. High Seas Operator - SSB Radio

WLO

WCC

KPH

KFS

WNU

9VG

ZSD

HEB

Mobile. AL

Chatham. MA

San Francisco, CA

Palo Alto. CA

Slidell. LA

Singapore

Durban. South Africa

Bern. Switzerland

Call AT&T High Seas RadioTelephone Sen'ice
at any of the following locations:
(r ne j la operadora de AT&T / HSO ACualquier d

I cot ( :~nI~" ~ilios: t

K:-.t1 Inverness. CA

WOM

WOO

Ft. Lauderdale. FL

Manahawkin. NJ

AWA S~dney. Austfalia

CBV Playa de Ancha. Chile

• Telecommunication nUmQefS listed on
fe\ efse side,

• Numeros de leJecomunicaclones eSlan escrilas en
ellado de atras,

,
-I

\',

,-
, -

-.....
...,,:.-~ ::.... ..-
-.... ..

I
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hen to Call for 1\1rdkal A(h'kr..
·and"U.. n... " l",r:lllIlIi, ;lW"'r1,1 111\ 1111.1

£:.
~ ..
F~ -:.. illness or injury for which you would consuh a physician shoreside.

,Para toda enfermedad 0 Iesi6n para fa cual usted consulwia un~o en tierra finne.)

When there are two or more similar illnesses.

Possible contagious disease. Cuando haya dos 0 mas personas que padecen de
enfennedades similares. Posiblemente una enfermedad contagiosa).

482173

When you have quesl!on~concemin~medications such as adverse reactions or a need for
substitutions for medtCallons prescnbed on shore or on board,

(Cuando tenga preguntas con respecto a medicamenlos. tales como reacciones ad\'ersas 0 la necesidad de
sustituir medicamenlos recelados en tierra firrne 0 a bordo.)

When common illness such as colds. coughs. minor cuts. bruises or headaches don't get
better after two days of treatment .....ith standard medicines and treatmenl.

En casos de cnfennedad comlines tales como resfriados. lOS. conaduras. contusiones 0 dolores de cabeza
,n donde no hay mejoria despues de dos dias de lratamiento con los medicamentos ~ tratamientos de rigOL)

if ..,~ ,"ou need guidelines for a crew member's ability to .....ork or return to .....ork. or for
i~. I ';:e c!:Jim infonnalion or liability related information.

(Cuando ~ccsiteguia acerca de Ja capacidad de trabajar 0 de regresar a lrabajar de un tripulante 0 para
infonnaciOn sabre reclamaciones de seguro 0 informacion relacionada con la responsabilidad.)

~ .~ ••-,J:>;"

I
-~~7:fJ. ~ ~~:~(
.::..\,' ;mAY".' ~ .___ -.z/"" _.; ..

LEPHONE 205-666-9041 501-945-9602 415-669-1003 504 163-5311 65-4800326
CSIMILE: 205-666-8339 508-945·5399 415·726-1656 504-163-5313 65-4818050
LEX: 505444 235955 278333 142142 786-34403

1 BEB AWA CBV . ZSD KFS
...... Swlturbod Sydney. AII5tnIIa Playa de AJldJa, CIIIe DIUtlu, S. Atric:a 1'aIo AIhl, CA

jlLEPHOSE 41-31·657111 61-2·887·7182 56·32-281001 27·31·7014921 415·726·6588
CSI\t1LE: 41-31·262516 61·2·887·7285 56·32·281099 27·31·727995 415·726·8604

:1.J ( 845-919199 790·20623 352·230428 625298 184208 '.........
-
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l\1cssagc Fornult
I 0' 111.110 ,It I \1, '''.'i'

Ii:; ,~e ()f'Ina1 has b«n $flKlally cl<S1.Md 10 .U,,, non·"",dlCal ptrlOllMI ,n facill ..u". cOlNnunicalion wnll Ihe 50S modical
sU'l'. in(onnauon has b«n or.an,ud so l!laIlhe SOS medical s..1f can quickly and easily cl<lCnn'fl< Ihe flltnl 0( Ihe modical
probkm and providr an opproprialC response. All 0( Ihe infonnauon requeSled may IlOl lit requn-ed i,,1he innial COlNnunlClIJOll;
however. il ,.,i11 be requcsled laIer by Ihe Alann CenlCr Sl&tf in orcl<r to fully dcxument Ihe lllCdical incident

'Themc~ fomuoI should lit eornplclCd U ..,.....lCly U pouiblc. If InSwen 10 any of Ihe qucSlion. arc IlOl known or if Ihe infor·
mation is unavailabk. lhey should lit answered UNK!IIOWN or NOT AVAILABlE. Th" infonnauon .hould be senl directly '0
50S at an~' of the numlltrs IISled In Ik communicauon. seeuon of til" handbool.. An .umpl. of a complel.d me.sa,. "d"pla~.d

lItlo..·.

Afler tilt 50S medical staff rcceiv•• 1k ...que.t for medical advice. a ....ponse "'ill be formula..d and ...,umcd 10 Ik sender a. soon
as possible. n... ~ponse will inclucl< ally addilional qu."ion. thaI Ik medICal .taff lIth.v•• nece.sary .. ",.11 as medical advlC.
cl<scribing the aclions 10 lit tak.n. Ar,.r Ik SOS medICal .taff ha.....pond.d. til....pl) .hould be 10U.d onlo Ik M.dical NOles
POj!. in Ihis handbooL. A phOlocopy of the M.dical NOles Call be u50d 10 10j! lhe.medical .tafr....ply. or il can be ",rin.n dir."I)'
inlo Ihis handbook usinl: the' wax pencil supplied Vl-l1h thiS handbool. Be sure to ,"clud( any medications prescribed. lime and quan­

IiI)' 10 be adminiSler"d. and the sch.dul.d follo...·up lim•.

EI fonnato ckl mens.aje fue discnado especialmcnte para ayudar al personal no mediCO a facihtar la~ comunicacione!t con el personJI
~dlco d~ 505_ La mformacion St or!aOlzo de fonna que el personal mrdico de SOS pueda delenTlInar pronto ~ racilmenle la
medidJ del prob1C'm.J mtdlCo ~ proporclOnar una respuesla aprorlada So tOOa 13 lnform.JCIOn sohcllJdJ ~ri nece~JnJ en IJ (OmUnl­
C::lelOn inicial: sin tmt'!J.r~o. st'ri sohclIJdJ poS(I(nOnn~nlepor el JXrsonal del ..1,13rm Cenler pJra d\'CumentJr comr1C:IJm(nle el

m,.dcnlc mtdlco_

El formalo del nxnS3Je Sot ddlC l!enJr con la mJ~or prc(,slOn poslble. SI St de-<,c('InC"Cc 13 re'pUeSlJ J JlgunJ de las pre~unIJ~ 0 Sl n('l
~_. ""n. ~ los d;llO<. 50 d.... cont.".. SE DESCO'\OCE 0 \;0 SE DISPO\;E:\. E... ,nform'Clon s< d.be .n'l" d".CI,m.n,. ,

i. (~U.J;I~c~~r~ de~o~.~~mcro)tndtcJdo~ en Iii SC':Clon COrnUnKJClone!l de e,te manuJI tn eJempl('l de un men~JJe Ikr.JJC' ~(
;:;.~. -..I.! 1.::..11 1.J t .J:-.,_.

De~puis que el personal mtdico de 50S reclb3 la soh':lIud de asesona m~dlc3. St rormul.lri una respuesta que ~ra remllldJ al reml­
(tnlt cuanto antes posible_ u n:sPUCSla incluiri todas las prcgunw adicionales que (I penoonal mediCO consldere necesarias. asi
como la &S"sorla midica indicando I.. medidas que se cl<lItn.lomar. De.pues de que haya conlestado.1 ptrsonal midico de SOS. la
~spu<.ta se debe "",islrar mil poij!ina Nous Medicas cl< esl. manuaJ. Para ...,i.lrar la """u"sta del ptrsonal medico .. puede uw
.... fococopia de las NOIaS NMicas 0 ~ puedt <>cribir di ...c~nl'm esl" manual. con <Iljpiz de ten que ~ .umini"ra con esl.
manual. No oIvidr incluir los medicamenlos RCX1ados. Ia han y la desis para su adminisll'llCi6n y .1 ti.mpo cl< se,uimi.nlo

planiflQdo.

I.
2.

o 3.
4.
S.
6.
7.
8.
9.

it:-

EXAMPLE:
M/V Good Hope 10. A. Slomach Pain

WXVZ B. S...,ed IasI ni,ht

• John Do< • Master C. Unknown

ABC Shippin, CornPl/lY D. Area 20

20 N -140W E. Dull Ache

016· 14 KIlOlS II. A. 160180

5inj!apo.... 27 July B. 70

San Fran.isco· I400Z • 10 AUj!. C. 17
A. Joe Smilh D. 98 F

B. Chid En~in... 1~. A. SO

C. Mal< B. Yes· :\('eLlmlOophen

D. ~~ C. Yes· Sulfa Oru1'

E. 180 I~;. 1:1. A. Yes
F. S fl. 10 in. B. Bob S,one

G. ~S·89·3838 C. r-;ursc

H. l'S
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cssagc Fortnat

pial" tid 1Il"II",j,·

U yrw,Nlme

2.
Ymd CIII Sip _

S,"", tk 1""" """ d' '" ,,,,b,,,cQcio.

3. ,.nerrotle ------------------------­
P~rs()fIQqw Jlilmo,Cargo

4. OwnerlODtrator ----------------------------­
Prnp'~IQriOIOp'rQr;n

s. Location Latitude: _

LamuJ

Loncitude: ---------­
L(tn~l1uJ

6. Course 'Speed ----------------------------

(C----. l.as! PorI of Call Date

1 " ..... r·,,·'-:· ..ft' (.~ . .:.:.: Ft', ;'..:

8. :Srst Port of Call ..ETA
Proximo plI~no d~ ~KaJQ HL£

9. ratlen' laf«maljoo;

,I
Dtllos.,piIC'W-

I. Name
N....' I

b. Rating
CklSijicQcim.

•

c. Scx I
S,xn I

d. Agc
Edod

e. Weight
P~S(l

f. Height
EsrOlllTO

g. 55# or Z#,;..-
, J .d,SSo.d,Z

h. Nationality
S&10, 'niJhJoJJ



·-_._ ...-_ ....-

10.
UBt",.,1tJ1 Jr IItJ ItJf tuvl ,-,,/,-,,-JItJJ liJl""

a. Chid Complainl/Probkm
~ Qut'1'J p,,,h/,-ItIU prill. I(ttJ1

b. When did it stan'~

I C"fI"J" (,,,,,,,-,,:,;.'

C. Whal caused ir'

,e"ci'," lu IItJU\., •

d. ~umber of area in\o"~d (u,~ diagram I

\ ""1('''11 ell- ," 1'11"1(' ""r'll lI411tJ ,,, \(' d .htl-":I"ultl."

e. De-.cribe me pain

D{·.h nht, ('1 d"l",

II. \"ital Signs

S/~'I1I1\ 1/101'."

a. BI,\()d Pr~"ur~

7,'I: \" "0'

t>. Puh~ RJI~

/J II ,.'

c. Br~Jlhin~ RJI~

( c.-. 1<. ,;,., ,I ' ,,
• T.. I:·;" ..'~-,: .. -~',.

J•"':/,I I ,i:I/. ,I

11. Past "'fdic" Hjstop

--''''''j ('.!r'ntt', "'t:lIrn',

, ,......
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• digicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Proper Name: _

Section t • Product Identification And Use

Product Identifier: (User's name(s)): REIloWJDL.:-:....JOZ _

Product Identification Number: __--!C1lS<!:!O!.....!!.1J_2~a!!!.;9~31.:-:.I.7.28=.-9z_ _

Product Use: _-"C...ll.!e..a!J.nl::-~uil!P-'o2.fL.lP!Sol.\;t.l:.enu.tl.Jil..iaLoLl...ll.:t.y-.lo.inu.fLle:.lc;JOt...li.ll.OlliUS:L.ialInl!ldL.D.hil.annlllllf~ul.l.l_bQ.l.IJo2.!oz.ldLL{..llb.Qoll:dyY...Jf"",lJluJo.ill.d.JSOlP1..li.Jl..!l~s _

Section 2 • Hazardous Ingredients

Hazardous: Sodi urn Dichloroisocyanura te 3%

Section 4 • Fire And Explosion Data

Section 3 • Physical Data

Physical State: Granular powder - off whi te color

Odor & Appearance: Slight chlorine odor

Flammability: Yes 0 No U If yes, under which conditions? _

Means of Extinction: ~W"'au.t...e....r ~ _

Explosion Data: Sensitivity to Impact: __N~o~n~e=--- ....,....,.,..... _

. Sensitivity to Slatic Discharge: _N"'o"'n"'e=-- -'- _

section 5 • Reactivity Data

Chemical Stability: Yes XIlO No 0 If no, under which conditions? _

Compatibility with other substances: Yes Q No 0 If no, which ones? _

Reactivity and under which conditions? Water; forms an oxidi zing bleach so lu tions. Absorbs wa ter and
becomes slippery

section 6 . Toxicological Properties

Route of Entry:
,.-"

"I ;ontact Q
i

Inh-dlation fi

Form #003 • 2·92

Skin Absorption

Ingestion

Eye Contact
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Section 7 • Preventive Measures

Personal Protective Equipment Requirement: (Specify): FyeProtectiap GJ O"As

Handling Procedures and Equipment: -,P:..r~a~c~t,"io.::c:::e:.....J:g~o~o~d~h~o~us~e:.!:k:::e:::e'.tp~i~n!l!g,- _

Storage Requirements: Keep container sealed and srore1n cool dry place" avoid expospre to

sunlight and high humidity

Leak and Spill Procedure: Avoid generating dust. Shovel and sweep into a sui table container.

Becomes extremely slippery when wet.

Waste Disposal: .lJDi1.1 .s.sPllQns.se~Qn.fLlw0L1LJtC..lb1l1u:oL.If",e:JldleeU:T:.aauJ...,......lJ.co",c:.aa""J...:.aa.cD.dd....Lf~a""C;1.i.l.J;1.1Lt)~'~8,...dloda.ee.lI.;1l.lp...e..s _

Section 8 • First Aid Measures

Specific MeasuresHEAI.TH HAZARDS' SYMPTOMS OF ExpoSITRF' Organic matriy may act as a mech'Ai;al

irritant. Chlorinemay burn skin. Excessive exposure may irritate eyes, nose or airway.

CONDITIONS GENERALLY AGGRAVATED: Contact wearers may be sensitive to dust,
(

EMERGENCY FIRST AID: Flush with water as required. If 'Iri ration OCCUTS seek medical a(

RESPIRATORY PROTFCTI0r,;· Not ordiner; 1)' T9q11iniid

VENTILATION: Not ordinarily required with normal use in a reasonably ventilated area.

EYE PROTECTION; As with any finely diVided chemical recommended

areas to oxidizing agent may cause burning

Exposure of sensi rive

GLOVES: As with any hand exposure to chemicals, recommended. Exposure to sensitive areas

to oxidizing agent may cause burning.

Section 9 • Preparation

Mike ArnoldPrepared by: ..,-"-'-,"--"~,..-,"-~ Phone Number: (713) 630-4054

Emergency Contact:

Fax Number: (713) 526-5842

Company: Digicon Safety Department Company:

713-526-5611 i
Phone Number: Phone Number: "r
Fax Number:

713-526-5842
Fax Number:



482182

Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Proper Name: B_L_E_AC_H ---''-- _

Section 1 - Product Identification And Use

Product Identifier: (User's name(s»: .w.B.J..l e"'a""c...h.L- _

Product Identification Number: _

Product Use: __--'T~o~w!.!.h1,,-,'t",e",n,---"t",ex"-t"'i'-!l"'e....s-"'orl.....JO"'a...o"e....r---'lb:t-y-'c...h.l.le:JJmui...c....al.L..lr...e:4ac...tlo..1u·O~nL..... '---'-

Section 2 • Hazardous Ingredients Section 3 . Physical Data

Hazardous:

~

(

Calcium Hyporchlorite, Lime.
Chlorinated

Physical State: _...IC<.ll"'e.l!.aLr...JL...iLloqll'uu.i~d _

Odor & Appearance: __...IN....1:..<A>-.. _

Section 4 • Fire And Explosion Data

Flammability: Yes tl No Q II yes, under which conditions? Around Organic Mater; aJ S

Means of Extinction: ....J.jD~r.Y:I--'C..LbLtem:uu;j,.,cl1.al.l..o-...JC..10l<:2*-.lJ.o.c.r...JCC..l0llPlfe~OUJ"~s....alJlrnXlLl"on.ttls"'-£°L.If--'lllwaa;tueur:..- _

Explosion Data: Sensitivity to Impact: _

Sensitivity to Static Discharge: _

section 5 • Reactlvlt" Data

Chemical Stability: Yes D No Q II no, under which conditions? _

Compatibility with other substances: Yes III No Q II no, which ones? _

Reactivity and under which conditions?_--rJWhuelOJnLL...Ju...s...e....dL-Liun--..L.it...s>-40p""u....rl'lpo...s...e"'d_ruoJ,JJu:e=-- _

Section 6 • Toxicological Properties

Route of Entry:

.3kl, ';ontact D
(

InhaJation Q

Form "003 2-92

Skin Absorption

Ingestion

Q Eye Contact
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Sec::tion 7 • Preventive Measures

Personal Protective Equipment Requirement: (Specify): ~lc=e.:..ve::.l:....;C~.~S:.:C:::B:.;A -.1oC'
---------------------~

Handling Procedures and Equipment: _...lAl.[bl.SsJJo.t:rbDJe~nllt:.....wmlil.aLJteeJrc;ju:aul..ss_a8uO-,g~a:ulLJlo~Y.e.e.t:rpp;al.lc:Jk:"""lldlJjkuel..l;lJJnl\lg..JmJljal.Jtr:.fe~r:.l;.aaJ.l __

Storage Requirements: __~S:.:t.:..o.:...re::.-i:..:.n:.....::d.:...ru:::m;;:s:.....::o.:..r--!:.pl:.;a:.:s:..:t:..:i.::.c_o:::.c.:..n.:..t.:..a:..i:..:n;,:e:..:.r::.s _

Leak and Spill Procedure: t:.PJ.JjC:;,Ikr...JJ"lj.lp-,WIIl'U'tCLbL.<laJJb5JsoWrClblte~oL.Lt...wma4.LJte~rc..ll.<' au1..ss....s.sLIJIICl;jbl...JlaL5s-l£Jyel:,JCDCIDJ;.,l;C.lLII,LlllJ'tr:.fe~ _

sand. earth

Waste Disposal: __~C~a.:..ll!..-.lC"-H,,,E,-,MT~R~Eo.::C~1I,-,B""O",O,---4",2:..:4,--.::.9.=.30~O~o:!..r_c::co~n,-,t:.:.r~o~1.:..1e~d~ac::l9:::.:en~c::.lY~ _

Section 8 • First Aid Measures

Specific Measures:

EYES - flush immediately with water for 15 minutes. Get medical attention
1hlfiea 1ate IY.

SKIN - remove contaminated clothing. Wash skin with soap and water.

INHALATION - remove to fresh air. Give artificial respiration if needed. Get
__Jlmlee~d.ij~ca.a.LI~aaJtt.tt:.eeJJo.t.tJ.jjowoJ..- -l(

INGESTION - call a physician immediately to determine whether or not to induce
vomIting.

Sec::Uon , • Preparation

Prepared by: J:lM..L;k~e=--J;.Aur..un ...o_"'ld~ _ Phone Number: _--,7,-,1",3,-/6:::.:3:..::0,---4.:.,:0:..::5",,4 ,---,_

Emergency Contac::t:

Fax Number: 7J 3/526-5842

Company:
Digicon Safefy Department Company:

713-526-5611 \

Phone Number: Phone Number:

Fax Number:
713-526-5842

Fax Number: r'



f Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

482184

Proper Name: -"'C"'HI""O""R...IJJN...f _

Section 1 • Product Identification And Use

Product Identifier: (User's name(s)): .::.C::.;H"'L.:::.OR:.:.I:.:.N"'E'-- _

Product Identification Number: ---:C:.:.A:.:S-:..7.:..78::.:2:...-.::.5.::.0_-.:.5 _

Product Use: __.:::.U=-se:::d:::.....:a:..::s~a...:c:..:l.::.e.:::.a:.:.n~in::.;g:L.::.ac;lg"'e.:.:n.:.t...:o::..:.r.....:::u=-s.::.ed:::..-t~o~p:.:.r.:::.od::::u~c::..:e~o~t:.:.h=_er~ma~t:::e.:..r.:cia~l:..::s~ _

Section 2 • Hazardous Ingredients

.Hazardous: __.::.C.:.;h~lo.:.r:....l.:.;·n:..:e~ _

Section 3 • Ph"slcal Data

Physical State: __G_r_e_e_n,_.s:...h_-.=.y:...e:...l.:..lo:..:w.:..i;.:s...:h,-"ga::.s::....-

(
Section 4 • Fire And Explosion Data

Odor & Appearance: Irritating Odor

Flammability: Yes Q No ~ If yes, under which conditions? _

Means of Extinction: ------------------------------,.,--

Explosion Data: Sensitivity to Impact: _

Sensitivity to Stalic Discharge: _

hetion 5 • Re,acthrity Data

Chemical Stability: Yes /Jl No 0 If no, under which conditions? _

Compatibility with other substances: Yes 0 No III If no, which ones? Turpentine, Ether, Amonia

Reactivity and under which condilions?__-llNJ,Lourtna.......l-",Cuowndu..'J..j·t....iLLoWn""S _

Section 6 • Toxicological Properties

I'loute of Entry:
,--

.jkir }nlact ca
IntC"tion !Xl

Form .003 I 2·92

Skin Absorption

Ingestion

Eye Contact
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Section 7 • Preventive Measures

I eve] AI seRA Chemical resistant g10,,9S c.Personal Protective Equipment Requirement: (Specify):

_a~n~d~b~o~o~t~s..!.•...:C~h~l~o~r...:i~n:::e~k~i::.t ---------------Je.
Handling Procedures and Equipment: __..!:E.!.v!!:ac~u:!.!a!.!t:.5e'--!.i.!.of ...:n~e'l:c:.!:e:.i!s:.i!s~a!...rLy J..'-,s!.!t:,!,o~P'--l.Je~a!!..!k~j..!.f...J!!PQl!.isl..lsui.!!b.l1e~ _

Storage Requirements: pressure veSSelS or jf in granular form store ;0 plastic container

keeper

Leak and Spill Procedure: _~E,,"v~a~cc!!u~at~e:.J'L....!.r~ed~u~c:..!e,--!v.!!a~po!.!Jr,--!w!.lj..!:t.!.!h_w!!.a!!.t~e=.JrL..--iS""pct.r.!!.a:r..V....._iusCIIQ~l.!!.a t.I<JeL..llal.Lr.s;:e.Q.a..julllnl.lt.J1...Ll _

gas has dissipated

Call CHEMTREC 1/800-424-9300, or manufacturer
Waste Disposal: -...:.=..:..~:.:..:..::~.:..:.:.:.....:::.....:.~....:..:::...:--~::..::..;:.....::..:.....:=..:..:..::..=..::..:.:~:..-------------

Section 8 • First Aid Measures

Irtifiediately.

Specific Measures: _

EYES - flush immediately with water for 15 minutes. Get medical attentjon

SKIN - remove contaminated clothing. Wash skin with soap and water.

INHALATION - remove to fresh air. Give artificial respiration if needed. Get (
__lDlDfe.da,.lU·C:.idU1-dd.t.tt.<tef!joaJtt.:lu·O)J0l- ~ -

voml f1 ng.
INGESTION - call a physician immediately to determine whether or not to indyce

section 9 . Preparation

Prepared by: _~-,M::.l~-k~e~A::..r~no~l~d=__ _ Phone Number: _-'7:..:1:;:3!../6::.:3~0:...-4.:..:0::5:.:.:.4 _

Fax Number: ZulL03lL{.il5,,26~-:.i5u;B4~7 _

Emergency Contact:

Company: Digicon Safety Department Company:
I

Phone Number:
713-526-5611 Phone Number:

Fax Number:
713-526-5842 Fax Number:



482186

~ digicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Conch DegreaserProper Name: _

Section 1 • Product Identification And Use
DegreaserProduct Identifier: (User's name(s)): -=-_...:....:. _

Product Identification Number: 1_1_1-_7_6_-_2:.../2_7_1_7_6-_8_7_-_0 ~

Product Use: D_e.::.g_re_a_s_e_r _

Section 2 • Hazardous Ingredients

Hazardous: _E_t_h_e_r _

Section 3 • Physical Data

Physical State: L_i...:.qu_'_·d _

Sulfonic Acid Odor & Appearance: Detergent - blue 1i qu i d

(
Section 4 • Fire And Explosion Data

No ~Yes 0 " yes, under which conditions? _

Means of Extinction: N""/:..:A.:.- _

Sensitivity to Impact: N:.../A _

Flammability:

Explosion Data:

Sensitivity to Static Discharge: _

section 5 • R~actlvity Data

Compatibility with other substances: Yes 0

Chemical Stability: Yes '.!l No ::l If no, under which conditions? _

No ~ If no, which ones? Oxidizing agents

Reactivity and under which conditions?__--.:.H:..:i.:.g:..:.h__t:.:e::::m:!:.p.:;er~a:..:t::.u:....re::.:s:.!:/...:.f.:..r.::.ee:::.:z::..:i~n:E.g _

Section 6 • Toxicologica' Properties

~oute of Entry:

$ki '"""ontact I2!l

In( )tion

Skin Absorption

Ingestion

Eye Contact o

Form .003 2-92
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Section 7 • Preventive Measures

f'Personal Protective Equipment Requirement: (Specify): Gloves, goggles and rubber apron. ~~~)

~A

Handling Procedures and Equipment:
Gloves, goggles and rubber apron.

Storage Requirements: Keep from freezing and exposure to extreme high temperatures.

leak and Spill Procedure:
Flush to drain, observing local, state and federal regulatios

Waste Disposal:
Check local ordinances for accepted pH of discharge waters

Section 8 • First Aid Measures

Specific Measures: For eye contact, fl ush with water for 15 minutes. If irritation

persists, seek immediate medical attention.

(

i

!section 9 • Preparation

Prepared by:
Mike Arnold 713/630-4054Phone Number:

Fax Number: 713/526-5842

Emergency Contact:

~ompany:
Digicon Safety Department Company:

Ace Soap Factory

Phone Number: 713-526-5611 Phone Number:
512/646-0881

, r"

Fax Number:
713-526-5842 N/A -

Fax Number: .



'.J

C·digicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Davisolvent TF

482188

Proper Name: 00-_

Section 1 • Product Identification And Use
Freon TFProduct Identifier: (User's name(s)): _

76-13-1Product Identification Number: _

FreonProduct Use: -'- _

Section 3 . Physical Data

Physical State: :..Fr:..;e:.:o:.:.n:...:G.:.a.::.s _

Section 2 • Hazardous Ingredients
,r-"

'-l~ ous: __..:.T_r..:.i.:..ch..:.l..:.o:...r..:o _

Trifluoroethane

Section 4 • Fire And Explosion Data

Odor & Appearance: N/A

Flammability: Yes 0 No rJ If yes, under which conditions? _

Use media suitable for surrounding fireMeans of Extinction: --- ~ _

Explosion Data: Sensitivity to Impad; ..:.N::../.:.;A _

Sensitivity to Static Discharge: __N_I_A _

Section 5 • Reactivity Data

Chemical Stability: Yes tl No 0 If no, under which conditions? _

Compatibility with other substances: Yes 0 No iJ If no, which ones? Sodium, barium metal

Reactivity and under which conditionS? N_/A _

Section 6 • Toxicologica' Properties
.r"'.

"lerne of Entry:

S~Contact b

Inhalation 'b

Form #003 2·92

Skin Absorption

Ingestion

Eye Contact



,

482189

Section 7 . Preventive Measures

Gloves, apron, goggles and eyewash in ':'~"l
Personal Protective Equipment Requirement: (Specify): ";;}.

work area.

Handling Procedures and Equipment: Gloves, apron, goggles and eyewash station in work

area.

Storage Requirements: Cool area with good ventilation. Enforce no smoking rules in area.

, Leak and Spill Procedure: Recover any liquid and ventilate spill area. Use SCBA to avoid

suffocation.
Dispose of in facility permitted for non hazardous waste.

Waste Disposal:

Section 8 • First Aid Measures

Specific Measures: Ingestion - give one or two glasses of water to drink. If

gas troi ntesti na1 symptoms develop, consult medical personnel. Never give anything

by moyth to an unconscjous person

Skjn - Remove contaminated clothjng Wash skjn wjth snap and water If rednesS, jtching C""
or a burning sensation develop, get medical attention.

Eyes - imnediately flush with water for 15 minutes. If redness, itching or a burning

sensation develop, have eyes examined and treated by medical personnel.

I Inhalation - remove victim to fresh air. If cough or other respiratory symptoms develop,

I consylt medical personnel. If not breathing. give artificial respjration. preferably
[I

mouth-to-mouth. If breathinQ is difficult, Qive OXYQen. Consult medical personnel
Section 9· Preparation NOTE TO PHYSICIAN: Gastric 1avage may be effected within four hours

of ingestion. Product is an asphyciant and can induce cardiac muscle sens1t1at1on
resulting in'fatal heart arrhythmias.

Phone Number: 713/630-4054Prepared by:
Mike Arnold 713/526-5842Fax Number:

Emergency Contact:

Digicon Safety Department Company:
ICI Americas, Inc.

Company:

~ Phone Number: 713-526-5611 Phone Number: 302/886-3000 >
r", \

.~

,'Fax Number: 713-526-5842 Fax Number: N/A

)



..,

• digicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

482190

Proper Name: ---=D~I::.;ES::.:E:.:L:.....:..FU::.:E::.:L=___ _

Section 1 • Product Identification And Use

Product Identifier: (User's name(s)) :__----=F:.:u:.:e:...:l.....:.0.;...i1.:.......:N:.:o:...:•.....:.2 _

Product Identification Number: --:..:N:..:/A..:- _

Product Use: .:...F::.ue:..l:........:f..:o.;...r.....:.En::..g~i:.:.n:.:e..:s _

Section 3 • Physical Data

Physical State: _L_i_q.:...u_i_d _

Section 2 • Hazardous Ingredients

Hazardous: Unbranched Paraffins

~

(

Section 4 • Fire And Explosion Data

Odor & Appearance: Brownish Liquid

Flammability: Yes iii No 0 If yes, under which conditions? 110-190 Degrees F

Water, Foam, C02
Means of Extinction: ~~::.:....Jc...:..=:::.!....:::.:::_ _

Explosion Data: Sensitivity to Impact: N.:./_A _

Sensitivity to Static Discharge: ..:N.::./.;..A _

Section 5 • Reactlvttr DItta

Chemical Stability: Yes !AI No 0 If no, under which oonditions? _

Compatibility with other substances: Yes ~ No 0 If no, which ones? _

Reactivity and under which conditions? _

Section 6 • Toxicological Properties

Route of Entry:
1'""\

Ski. ,ontact 0
(.

In"alation 0

form _003 2-92

Skin Absorption

Ingestion

Eye Contact



Section 7 • Preventive Measures

Personal Protective Equipment Requirement: (Specify): LEVEL °or Fi refi ght i ng Equi pment

482191

f>
l(

-----------------------~
Use fire hoses if wash down is needed. and pumpsHandling Procedures and Equipment: :..-_.....:...-:.. _

to pick up product

Store in drums or tanksStorage Requirements: ~ :......;__--= _

Leak and Spill Procedure: __-,0...,..,'k",e'-S!a.!...r""ou",n-"d<.....!!m1.!la""t.=.e!..r,.!.!"aO-llc.....!ot)/..o..JOt!Jr....!e'-lvC5e'-Wn""t....!..:fruo.!!!m!!....llQl.!<e""t..\ot.!Jin~Q:L.!i.!Jn..\otl!.o ..Jw!!!a!..!t,"e:r..r~s Yr..;sl..!t<.Se:ll!m~s_

Waste Disposal:
Contain product. then pcik up the product andstore in drums labeled waste

Section 8 • First Aid Measures

Specific Measures: _

EYES - flush immediately with water for 15 minutes. Get medical attention
lIl111ed, a te Iy.

SKIN - remove contaminated clothing. Wash skin with soap and water.

INHALATION - remove to fresh air. Give artificial respiration if needed. Get \
~idi'jl itt&Rtior:l

INGESTION - call a physician immediately to determine whether or not to induce
vomiting.

section 9 • Preparation

Prepared by: _~M..:.;ik:.:;e~A::..r:.:.no;..l~d=_ _

Emergency Contact:

Company: D=.:Ei9c:.:ic:.:o..:.;n:.:.S:..:a:.:f..:.el:.!.y:.:.D;..e::.Jp:..:a:.:r1..:;.m:.:.e;..n"'I'---__

Phone Number: __7_1_3_-5_2_6_-5_6_1_1 _

j Fax Number: 713-526-5842

Phone Number: _...:.7.:.1.:..:3/--=6:..:3.:.0-_4:..:0:..:5...:.4 _

F
713/526-5842ax Number: _

Company: _

Phone Number: _

Fax Number: _



"

Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

482192

Finish RemoverProper Name: _

Section 1 • Product Identification And Use

Product Identifier: (User's name(s)): .:..F.:..in~l:.::·s~h~R~em~o~v~e~r _

Product Identification Number: -=.2W:::3:..4:..:9:....:,:A _

Product Use: __C_l_e_a_n_i_n9=-1_i....;Q....;u_id _

Section 2 • Hazardous Ingredients

Hazardous: __Bu_t_o_x~y_:.E....;th_a....;n-'o_l _

~ Ethanolamine

(

Section 4 - Fire And Explosion Data

Section 3 • Physical Data

Physical State: __L..:.i.2Q;:.u.:..id=- _

Floral-Green Ll'QU1'd
Odor & Appearance:

Flammability: Yes 0 No ~ If yes, under which conditions? -'- _

Carbon Dioxide, Foam
Means of Extinction: --------------------_-------- _

Explosion Data: Sensitivity to Impact: __----:N:.!./~A:- _

N/ASensitivity to Static Discharge: _

section 5 • Reactlvit7 Dat.

Chemical Stability: Yes ~ No 0 If no, under which conditions? __~~~ _

Compatibility with other substances: Yes iJ No 0 If no, which ones? _

Reactivity and under which conditions? _

Section 6 - Toxicological Properties

"loute of Entry:
,.-

"I\. ';ontact 1!.1
r"

Inh.:.,ation :j

Form -003 2-92

Skin Absorption

Ingestion

o
a

Eye Contact



I 4821.93

Section 7 . Preventive Measures
(':'.

Personal Protective Equipment Requirement: (SpeCify): N...;./_A --<~

As with all chemicals. handle with caution.Handling Procedures and Equipment: _

Dry locationStorage Requirements: _=_ _

Leak and Spill Procedure: __S=-o:.;u:.;b:.;i...;.l..;.i.:.ty'-'i..;.n:....:.;w.::;a.::;te=-r'--i:.:s~l.::;OO=_%_=_ __=----

Same as aboveWaste Disposal: -----'=::.::....::.::--=::.;:.;-=--------------------------

Section 8 • First Aid Measures

Eyes: Slight irritantSpecific Measures: _-=='--'-__~'-- _
Skin: Slight irritant. Butoxyetharol is readily absorbed through the skin where it
exerts a toxic effect on the kidneys. liver and the blood forming system. Repeated
overexposure may aggravate any preexisting disfunction of these systems.

Inhalation: Extremely high concentrations or fire sprays may be irritating to the
eyes and resplratory tract.

Ingestion: Slight to moderatly toxic.

Section 9 • Preparation

Prepared by: :.:Mi:::.k::.e::-:A.:.:rnc::.:;o.::;l.::;d _ Phone Number: _.:..<7_1_3.:..)_63_Cl_-_4_05_4 _

Fax Number: _---'<""7~1.::.3 )<-:.5:.:2",6_-5::.:84=2 _

I Emergency Contact:

Company: Digicon Safety Department Company:

Phone Number: 713-526-5611 Phone Number: /""',

Fax Number:
713-526-5842 Fax Number:



482194

I Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Freon 12Proper Name: _

Section 1 • Product Identification And Use

Product Identifier: (User's name(s»: ..,:F..,:r..:e:.:o.:.:n-=.Ga::.s=- _

Product Identification Number: ---...:D:,:P-:2:.:3_-:.:0:.:0_-1=- ---c".."..__-""".,-__....".-__

Product Use: _

Section 2 • Hazardous Ingredients Section 3 • Physical Data

Hazardous: Me.:.t.:.h;::,a:..;n..:.e _ Physical State: __L.:.i:..;q",u...;i..:,.f..:,.ie"'d::.-..::G:.:a:.:s _

Dichlorodifluoro Odor & Appearance: Colorless

(
Section 4 • Fire And Explosion Data

If yes, under which conditions? _No IjFlammability: Yes 0

Means of Extinction: __...:I/;::,a:..;t:.:e.:.r _

Explosion Data: Sensitivity to Impact: __N_I_A_-_m_aY,--r_u...;p_t_u_re_u_n_d_e_r_fl_'r_e_c_on_d;",.i...:t;",.i..:.o__n.:.s _

Sensilivity to Static Discharge: _-r<WlI'i1Iillmn'10'i'itnbu~r_n_----...:m.::ay~ru..::.::.p:.:tu:.:r:..;e:...:u.:.:n=d.:.e:..r __f:..:i:.:.r..:e _
conaitions

section 5 • Reactivity Data

Chemical Stability: Yes a No 0 If no, under which conditions? _

If no, which ones? Al kal i/Al kal ineNo c»Compatibility with other substances: Yes 0

Reactivity and under which conditions? N.:..I__A _

Section 6 • Toxicologica' Properties

!'loute of Entry:

Ski'------:>nlact d
In .tion Q

Skin Absorption

Ingestion

o
o

Eye Contact

Form -003 2·92
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Section 7 • Preventive Measures

Personal Protective EqUIpment Requirement: (Specify): SCBA if cylinder ruptures. Gloves and (-..

e:.'goggles.

Handling Procedures and Equipment: Normal ventilation for standard manufacturing procedures
is generally adequate.

Clean, dry area. Do not heat above 125 degrees F.
Storage Requirements:

Leak and Spill Procedure: Ventilate area - especially low places where heavy vapors might

co11 ect. Remove open flames.

Waste Disposal:
Reclaim by distillation or remove to a permitted waste facility.

Comply with federal, state and local regulations.

Section 8 • First Aid Measures

Specific Measures: Inhalation - remove to fresh air. Keep person ca1m. If not breathing,

give artificial respiration. If brea th i ng is difficult, give oxygen. Call physician.

Skin _ flysh with water Treat fpr frgstbite if necessary by gently warming affected area

Eye - flush eyes with water for 15 minutes. Call a physician.
(",

Ingestion - not considered a potential route of exposure.

NOTE TO PHYSICIAN: Because of a possible disturbance of cardiac rhythm, catecholamine

drugs. such as epinephrine. should be used with special caution in situations of

emergency 1ife support.

Section •• Preparation

Prepared by: Mike Arnold Phone Number: 713/630-4054

Fax Number: 713/526-5842

Emergency Contact:

ICompany:
Digicon Safety Department Company: DuPont Chemicals

Phone Number: 713·526·5611 Phone Number: 1-800-441-9450
..........

Fax Number:
713·526·5842 Fax Number: N/A
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Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Freon 22Proper Name: _

Section 1 • Product Identification And Use
Freon GasProductldentilier: (User's name(s)): .:....:...=.:.....::= _
DP 31-32-7Product Identification Number: -,..".,--:-_-'- _

Product Use: ---'--=- ..::.---"-'-__-'- _

Section 2 • Hazardous Ingredients Section 3 • Physical Data

Chlorodifluoro

Haz ous: __M_et_h_a_n_e _

(
Physical State: __L_i..:.qU_l_·f_i_e_d.....:.9_a_s _

Odor & Appearance: Cl ear. col orl ess
s 11 9ht etnerea I

Section" • Fire And Explosion Data

No ~Yes 0Flammability: " yes, under which conditions? _

Means 01 Extinction: __A_S_d:..p:..p_ro....;p:..,r_i_a_t_e_fo_r_c_o_m_b..::.u.:..st.:..l...;·b...;l..:e..::.S_l...;·n-:a,;,.r.:..ea:...:......:.W::a..:t.::e.:..r _

Explosion Data: Sensitivitytolrnpact: __N_I_A_-_m_a..:,y_ru_p....;t_u_r_e_u_n_d_e_r_f_ir_e_c_o_n_d_i_t_io_n_s _

Sensitivity to Static Discharge: __N,;,.I_A_-_m_a:..y_r_u..:.p_t_u_r.:"e_u:..n...;d...;e:..r_f.:"ir:..e:....,:c:,:o.:"n;,:d.:"it.:,':,:·o:..:.":..:s__

Section 5 • Reactivity Data

Chemical Stability: Yes ~ No 0 II no, under which conditions? _

Compatibility with other substances: Yes 0 No [I If no, which ones? Al kal i/Al kal ine

Reactivity and under which conditions? N/....;A _

Section 6 • Toxicological Properties

----.,
qOl )f Entry:

Sk '- ';ontact ~

Inhalation ~

Skin Absorption

Ingestion

o Eye Contact

Form _003 2·92
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Section 7 . Preventive Measures

Personal Protective Equipment Requirement: (Specify): SCBA if cy1 i nder ruptures. Gloves and goggl~)

Handling Procedures and Equipment: _N_o_nn_a_1_v_e_n....;t_i_1.:..a.:..t1....;·o....;n....;....;f.:..or....;....;s....;t;.:a....;n..:;d.:;.ar....;d:....;.m.;,;a....;n;.:u..:.f.:;.a.:;.ct.:.;u:.:r....;i..:.n",g-!:.pr:..;o:.:c:..:e;.:d.::.u:...re::.;s:....­

is generally adeguate.

Clean, dry area. Do not heat above 125 degrees F.Storage Requirements: ....;....; ....;....;:..... _

Ventilate area - especially low places where heavy vapors might, Leak and Spill Procedure: -------------'--------__..:-_'--__::......__
collect. Remove open flames.

Waste Disposal: --:R.:.:e:..::c:...:l.=a.;.;im"-'b"'Y'--=d..:.i=.st=-1:...;·1:...:1.=ac.::t ..:.i =.on:..:.....:o:...:r-'-r.=e"'mo=.v:..:e,-,t",0_a"--,p:..::e"-nn.:.::..:.i-=tt",e...,d,-"w",a,,,s...t::.e_f:..:a..,c,,,iw.1w.i...t J..Y'-·---"C",,0",m,,-p1:...;Y~
with federal, state and local requirements.

artificial respiration. If breathing is difficult, give oxygen. Call
Specific Measures:
breathing, give

Section 8 • First Aid Measures

Inhalation - immediately remove to fresh air. Keep person calm. If not

a physician.

Skin - flush skin with water for 15 minutes. Treat for frostbite if necessary by gently

warming affected area. If irritation is present, call a physician.

Eye - flush eyes with water for 15 minutes. Call a physician.

Ingestion - not considered a potential route of exposure.

NOTE-TO PHYSICIAN: Because of possible disturbances of cardiac rhythm, catecholamine

drugs, such as epinephrine, should only be considered as a last resort in life-threatening

emergencies.
Section 9 • Preparation

Prepared by: _....;M....;l....;·k.:.:e:....:..;A:..;rn"'o:...:l.=d _

Emergency Contact:

Phone Number: 713/630-4054

Fax Number: 713/526-5842

ICompany: Digicon Safety Department Company:
DuPont Chemicals

Phone Number: 713-526-5611 Phone Number: 1-800-441-9442

Fax Number:
713-526-5842 Fax Number: N/A



482198

"

(
~digicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Proper Name: F_r.;,eo"'n_S_O_2_Re"'f_r_i"'9.;,e_ra::.;n"'t'-- '--""-" _

Section 1 • Product Identification And Use

Product Identifier: (User's name(s)): F"'r.;,eo::.;n'--'G:.,:a.:.s _

Product Identification Number: O_P_IO_-_3_9_-_3 _

Product Use: _

section 2 • Hazardous Ingredients

~

sel'lon 4 • Fire And Explosion Data

Hazardous: Methane

Chlorodifluoro

Section 3 • Physical Data

Physical State: Liquified Gas

Odor & Appearance: 51 i9ht ethereal, clean, colorless

Flammability: Yes 0 No III If yes, under which conditions? _

Means of Extinction: _As__a"'p'-p_ro..:.p_r_i_a_t_e_f..:o_r~c.:..om..:b:...:u:...:s..:t..:,i.:.b.:..le:.:s:....:i..:n~a:..re:.:a:.....:w:::a:.:t:.:e:..r.:.. _

Explosion Data: Seositivity to Impact: N/A - may rupture under fire conditions

Sensitivity to Static Discharge: MIA - may rupture under fire conditions

section 5 • Reactlvlt)' Data

Chemical Stability: Yes CJ No 0 If no, under which conditions? _

If no, which ones? Alka1i fA1ka 1i neNo ~Compatibility with other substances: Ves 0

Reactivity and under which conditions? N:.:!/..:,A.:-. _

Section 6 • Toxicological Properties

Cloute of Entry:

"kjJ"l~ntact dI

Inlt . 'tion
'-

Skin Absorption

Ingestion

o
o

Eye Contact

Form #003 2-92
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Section 7 . Preventive Measures

Personal Protective Equipment Requirement: (Specify): SCBA if cy1 i nder ruptures, gloves, goggl es. { ....

______________________________----=h

Handling Procedures and Equipment: No nna1 ventilation for standard manufacturing precedures

is generally adequate.

Storage Requirements: _C_le_a_n...:,~d_r:...y_a_r_e_a_._Do_n_o_t:.-h..:.e_a_t _a_b:...:o_v..:.e_12_5-:d..:.e::..g_re.:..e:..:s:....:,F...:.. _

Leak and Spill Procedure: Ventilate area - especially low places where heavy vapors might

collect. Remove open flames.

Waste Disposal: Reclaim by distillation or remove to a pennitted waste facility. Comply

with federal, state and local requirements.

Section 8 • First Aid Measures

Inhalation - immediately remove to fresh air. Keep person calm. If notSpecific Measures: -=-.:..::..:.:.:...::..:....:..::....:._:..:....:..:..:..:.:...:.:...:..::..:.=:-..:..=:..:..::.......::.::....:.:..:....::.:..:.:-=.:..:....::....:,=~:.::.::::.:::....::::.:..:::~.:....~::......_

breathing, give artificial respiration. If breathing is difficult, give oxygen. Call

physician.

Skin - flush with water for 15 minutes. Treat for frostbite if necessary by gently

Eye - immediately flush eyes with plenty of water for 15 minutes. Call a physician.

Ingestion - not considered a potential route of exposure.

PHYSICIANS NOTE: Because of possible disturbances of cardiac rhythm, catecholamine drugs,

such as epinephrine. shQuld be used with special caution only in situatjons of emergency

1ife support.

Section 9 • PreparaticHt

Prepared by: I'Ii ke Arna1d

Emergency Contact:

Phone Number: 713/630-4054

Fax Number: _..!.7-"1:=..3/'-'5u,2.lo16.::.-~582.:l4~2 _

Company: Digicon Safety Department Company: DuPont Chemicals

Phone Number:
713·526·5611 Phone Number: 1-800-441-9450

713·526·5842 N/A '. f"'\
Fax Number: Fax Number:
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Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Proper Name: __--'H-'-'Y-"O"'RO""C""H"'L"'OR".I....C<..-lJ,A"'-C1.,0'-- _

Section 1 • Product Identification And Us.

Product Identifier: (User's name(s)): :...;H:=.y-=d..:..r.:.o.:.ch..:..1:...;0..:..r:...;i.=c _

Product Identification Number: C:...;A_5_76.;..4_7_-:...;O-=1_-..:..0 _

Product Use: :..:1n.:..:d:..:u:..:s.=t.;..r..:..ia:.1:.......;C:..:l:..:e.:.a:.:n.:..in..:..g~ _

Section 2 • Hazardous Ingredients

Hazardous: _H=-y_d_ro_c_h_1_0_r_ic_A_c_id _

r-,

Section 4 . Fire And Explosion Data

Section 3 • Physical Data

Physical State: __-=-L'_'q.:.;u_i_d _

Odor & Appearance: 51 ight1y Yellow, Pungent

Flammability: Yes 0 No r! If yes, under which conditions? _

Means of Extinclion: _

Explosion Data: sensitivity to Impact: _

sensitivity to Static Discharge: ---.,.--' _

section 5 • R••ctivlq Data

Chemical Stability: Yes ~ No ::l "no, under which conditions? _

Compatibility with other substances: Yes 0 No 0 If no, which ones?

Reactivity and under which conditions? When applied to acids, metals, etc.

section 6 • Toxicological Properties

~oule of Entry:
,-..

_ ';k" ,ontact III

In ,alion

Fa"" .003 2·92

Skin Absorption

Ingestion

Eye Contact



-
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Section 7 • Preventive Measures

r.

Personal Protective Equipment Requirement: (Specify): SCBA, Level B Suit L;
,,..'

~

Handling Procedures and Equipment: Dike i n9 Material, Pol y Drums, if in drums overpacks are

needed

Storage Requirements: poly Drums Acjd Tanks

Leak and Spill Procedure: Dike and Flush with copeous amounts of water

Waste Disposal:
Pickup material and wa ter put in drums for disposal

Section 8 • First Aid Measures

Specific Measures:

EYES - flush immediately with water fo r 15 mi nutes. Get medi ca I attention
lliiiied taCe 1y .

SKIN - remove contaminated clothing. Wash skin with soap and water.

INHALATION - remove to fresh air. Give artificial respiration if needed. Get (
medical attention

~

INGESTION - ca 11 a physician immediately to determine whether or not to induce
vomit 1 n9.

.
,
section sa . Preparlltion

Prepared by: . Mike Arnold Phone Number: 713/630-4054

Fax Number: 713/526-5B42

Emergency Contact:

Fax Number:

1
Company: -.::D:.::ig~i:::c::o:..:n.::S::a::.;fe:.:t!,.y.::D:;e::J:p::a::.;rt::.;m.:.:e:.:.n.::t _

Phone Number: _--.:..7.:,.13:.-..:5..:2.:,.6..:-5..:.6_1_1 _

713·526·5842

Company: _

Phone Number: _

Fax Number: -'



I Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Chemprine

482~02

Proper Name: _

Section 1 • Product Identification And Use
ChemprineProduct Identifier: (User's name(s)): _

N/AProduct Identification Number: _

Rust RemoverProduct Use: _

Section 2 • Hazardous Ingredients

Hazardous: __P.:.:h.:.:o;:.Sp~h.:.:o:..:r__i:..:c_A:..:c;:.':.:.·d=- _

(
Section 4 • Fire And Explosion Data

Section 3 • Physical Data

Physical State: _--=L:...:i..::!q.=u.:..id=- _

Odor & Appearance: 51 ight odor - green 1iquid

Flammability: Yes 0 No ~ If yes, under which conditions? _

Non-flammable. water baseMeans of Extinction: -:- _

Explosion Data: Sensitivity to Impact: N_/_A _

Sensitivity to Static Discharge: N/_A _

Section 5 • R,actlvlty Data

Chemical Stability: Yes 0 No 0 If no, under which conditions? _

Compatibility with other substances: Yes 0 No ~ If no, which ones? A1 ka1 ine/Oxidizers

Reactivity and under which conditions? N.:../_A _

Section 6 • Toxicological Properties

!'loute of Entry:
...-..

Ski, ontact :1

Inl.~ ...dion ~

Form "003 2·92

Skin Absorption

Ingestion

o
o

Eye Contact
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Section 7 • Preventive Measures

Personal Protective Equipment Requirement: (Specify):__R_u_b_b...:e_r-.::.g_lo;..v_e:..:s:..:,.....=..g::..og:!..:g~l:..:e::s~. ~c::a:.:.n::.n:...:i::s.:t e::.:r:......::m:.::a:.::s:::k~i ::.n~l
closed area and rubber clothing if spraying in closed area.

Handling Procedures and Equipment: H_a_nd_l_e_a_s_an_a_c_i_d_. _

Storage Requirements: _-..:.:K.:.e::cePc.....::a:.::w:.:a!...y_f:..:r...:o~m.:.....::a~l.::.ka::..l:...':..:· n~e~a::.nd~o~x:..ci:.:d:...:i-=z.:.i ~ng~a~g!.=e~n.:.ts~. _

leak and Spill Procedure: Flush area with water to thoroughly dilute before

pumping to disposal area.

Waste Disposal: __-=S:.:am:::.e:.....::a:..:s~a.:.bo=-v:..:e:.:.~3:.:0_p~a:.:r...:t:..:s:.....::w:.at.::e:.:r---.::t:.:o~l_pt:.:a:.:r...:t::....:::c~h.=:em::.:.l:..:·c~a:...:l..:.. ---''-- _

Section 8 . First Aid Measures

Specific Measures: Wash areas of skin exposed with soap and water followed by a rinse

of a solution of sodium bicarbonate, apply lanolin based cream such as ungantine.

bactine. etc.

(

-------------------------------"------"

Section 9 • Preparation

Prepared by: _"_M:..:,i:.:k;,:e:.,.A:.::r:..;n;,:o:..;l:.:d _

Emergency Contact:

Phone Number: 713/630 4054

Fax Number: _-,7..:1.::.3/<....:5",2",6...:-5",8'-'.4:.2 _

Company: Digicon Safety Department Company: Al-Con Chemical Co. , Inc.

Phone Number:
713-526-5611 Phone Number: 504/945-8530 (

Fax Number:
713-526-5842

Fax Number: N/A
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G!digicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Interlacroper Name: --, --'-_'-'---'__

'ection 1 • Product Identification And Use

'roduct Identifier: (User'sname(s)): Gloss White Alkyd Finish

'roductldentification Number: C~L~8~O~O:::O:...- _

Industrial Paintroduct Use: -=- _

Section 2 • Hazardous Ingredients Section 3 • Physical Data

Spirits. Ligroine. Pentanone Odor & Appearance:

-1azardous: __E..:y:....h..:y_l_A_l_co_h_o_l:....._M_in_e_r_a_l_

"""'
(

Physical State: L_i..;.q_u1_'d _

White. thick liquid

Section 4 • Fire And Explosion Data

Yes c1 No 0 If yes, under which conditions? _~1.:::O::.O...:d~e:.:l9~r.::.e::.e~s ..,:F _

Means of Extinction: _F_o_a_m..;.._CO-'Z......o_r_dr...:y'--c_h_ern_ic_a_l _

Flammability:

Explosion Data: Sensitivity to Impact: __N_/A _

YesSensitivity to Static Discharge: _

Section 5 • Reactivity Data

Chemical Stability: Yes ~ No 0 If no, under which conditions? _

Compatibility with other substances: Yes 0 No cJ If no, which ones? ..;O:....x;",:i.:;.d..:.iZ:..1:....·n:.:;g:-:a~g.:.en:.:.t.:.:s=___

Reactivity and under which conditions?__S_t:....aY,--a_w_a.:;.y_f_ro_m_d_i_r_e_c_t_h_e_a..:t..:.._f_l..:a:...me..::...:...o.:..r:...s:.,:p:.:a:.:.r:.:.k _

, Section 6 • Toxicological Properties

qoute Entry:

Skin 'Jntact ~

, Inhalation

Skin Absorption

Ingestion

o
n

Eye Contact

Forl":l _003 2-92



Fax Number: __7_1_3/_9_3_9_-1_4_06 •

Phone Number. ,-

713-526·5842

482~O5

Section 7 • Preventive Measures

Personal Protective Equipment Requirement: (Specify): Respi ratory protect ion, vent ilat ion, ~~-'.

protective gloves, eye protection. Wear appropriate impervious protective clothing. ~
Handling Procedures and Equipment: Avoid breathing dust or chips from sanding or blasting

surfaces coated with this product.

Storage Requirements:
Store in building designed and protected for storage of liquids

with NFPA class.

Leak and Spill Procedure: Remove all sources of ignition. Avoid prolonged inhalation of

vapor. Ventilate area. Clean up with absorbant materials.

Waste Disposal:
Dispose in accordance with local, state and federal regulations. Do

not incinerate unopened containers.
Section 8 • First Aid Measures

Eyes - flush immediately with water for 15 minutesSpecific Measures:
Skin - remove clothing, wash skin with soap and water

Inhalation - remove to fresh air. Give CPR if needed

Ingestion - call a physician immediately to determine if induced vomiting necessary. (

For all of the above, get medical attention ilTl11ediately. (

Section 9 • Preparation

Mike Arnold Phone Number: 713/630-4054Prepared by: .
-

Fax Number: 713/526-5842

Emergency Contact:

Company: Digicon Safety Department Company: International Paint

713-526-5611 713/682-1711
(

Phone Number: _IFax Number:

1



482:':06

Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Interlac Caribbean Blue AlkycProper Name: _

Section 1 • Product Identification And Use
Paintroductldentilier: (User's name(s)): _

Product Identification Number: C_L_C_93_5 _

Product Use: P__a__i__n:...:t _

Section 2 • Hazardous Ingredients Section 3 • Physical Data

Physical State: L:...i:...:qc:u_i .:.d _

Odor & Appearance: 51 ight, blue liquidLead
(. -

Hazardous: __H...:y:..d_r:...:o:...:c.:.a_rb:...o__n:...:s _

'"

ection 4 • Fire And Explosion Data

Flammability: Yes ~ No 0 II yes, under which conditions? _...:5!.1:p:.2a.!..r~ks2..,L....if...ll.l!a!!!mes:..- _

Means of Extinction: __-,-F",oa",mJ.L.,--"C""O~2.......:d>!jruVL.locclJh.lOemUl1.1.l·c...,al.Jl _

ExplOSion Data: Sensitivity to Impact: _~NL;/A~ _

Sensitivity to Static Discharge: y~e:..:s~ _

Section 5 • Reactivity D••

Chemical Stability: Yes rZl No 0 If no, under which conditions? _

Compatibility with other substances: Yes 0 If no, which ones? Ozidizing agents

Reactivity and under which conditions?_---=5;..:t:=0.:.r.:.e...;a:.:w;.:a::!y---..f:.;ro::m::.....:,h:,::ec:::a.::,t.!.,.__f:..l:..::a~m:.::e-:::.or:-.....:s~p~a.:.r~k.:.. _

Section 6 • Toxicological Properties

• Skin L~l1tact ill

InhfratiOn

Skin Absorption

Ingestion

o
D

Eye Contact

i=olm _003 2-92
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Section 7 • Preventive M••sur••

Personal Protective Equipment Requirement: (SpecIfy): Respi ra tor, gloves, g09g l es and hygi en; c

practices. Impervious protective clothing. p..

Handling Procedures and Equipment: Respirator, gloves, goggles and hygienic practices.

Impervious protective clothing.

Storage Requirements:

Leak and Spill Procedure:

Store in compartment designed for flammable and combustible materials.

Remove all sources of ignition. Clean up with absorbant materials.

W Dispose in accordance with local , state and federal regulat,·ons.aste Disposal: _~~_~-=-~~~~~==-~..=!l.~=c!...L.-=-~:="'.!!.!..!:!:!.....!~!!:!.:!!..'....L.!:l:_l!!..!.~!.2!!L. _

may result in dermatitis.
SpeCifiC Measures:

Skin - irritating,

Section 8 • Firat Aid Me••ure.

Eyes - can cause irritation with redness, tearing and blurred vision.

Inhalation - irritation of respiratory trace, headache and dizziness and unconsciousness.

Ingestion - gastro-intestinal irritation, nausea, vomiting, diarrhea. (

Section 9 • Preparation

Fax Number:

Prepared by: ~_H_i_k_e_A_r_no.:.-l d _

Emergency Contact:

Company: --=D::..:i"'9:.:ic..:.o...;n:.:S:.:a",fe::..:ty!...:.:D:.:eLP:.:a",rt",m.;.:e;.cn.:.:t _

Phone Number: __7_13.:..·..:.5::.26.:.....:.56.:..1_1:..- _

713·526·5842

Phone Number: 713/630-4054

Fax Number: _...:.7..:.1:;,,3/'-'5:.::2"'6...;-5""8::..:4.=.2 _

Company: __C_o_u_rt_a_u_l_d_s_Co_a_t_i_n..:.g_s_I_n_c_. _

Phone Number: _7_13_1_6_8_2_-_17_1_1 _

Fax Number: __N_/A _
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Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Interlac GreenDroper Name: -'- :...,-__

ection 1 • Product Identification And Use

:>roduct Identifier: (User's name(s)): ..:.P,::.a:...:l.:,:n.::.t _

roduct Identification Number: --=D:..:.WM::..:......:.4.;.43:.:H.:.- -:- _

roduct Use: --:.P..:;:a..:.i:,:n:..t _

Slight, green liquid

Section 3 • Physical Data

Physical Slate: .::L.;.i.:!.qU:.l;.,:'d=-- _

Odor & Appearance:

Yes ;j

Sensitivity to Impact: N_/A _

Flammability:

Section 2 • Hazardous Ingredients

L.lazardous: __L_i.::9_ro_1_'n_e _
~

Section 4 . Fire And Explosion Data

No a If yes, under which conditions? -!.F..ll.ll.awme!i.L'....slJopt.llaJ.rAks~ _

Means of Extinction: .;.F..:o..:am:::..:..,....:C:.:O:..;2..:.•....:.dr:..:y~c:.:.h::em:.::..:.ic:::a=-l:...- _

J Explosion Data:

Sensitivity to Static Discharge: __Y_e_s _

section 5 • Reilctivity Data

Chemical Stability: Yes {j No a If no, under which conditions? _

Compatibility with other substances: Yes ~ No ~ If no, which ones? Oxidizing agents

Reactivity and under which conditions? ..:s..:t.::.o:...re::.....:a:..:.w:.:a:Ly_f:..:r.::.om::::...:,:h::.:ea::..t::..:,~f..:.l ~am:::e~o::.:r-=sl!P~a!..;rk~ _

J Section 6 • Toxicological Properties

~oute-qf Entry:

Ski'(" untact j

I Inhalation '!I

Skin Absorption

Ingestion

Eye Contact

Form 1i003 2-92
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Section 7 . Preventive Me.sures

Personal Protective Equipment Requirement: (Specify): Gloves, goggles and protective clothing. ~
Respirator when working in restricted ventilation areas. .
Handling Procedures and Equipment: Gloves, goggles and protect ive clothing, Respirator

when working in restricted ventilation areas.

Storage Requirements:
Store in bu il di ng designed and protected for storage of flammable

and combustible materials.

Leak and Spill Procedure: Remove all sources of ignition. Avoid prolonged inhalation

• of vapors. Ventil ate area. Clean up with absorbant materials.

Waste Disposal:
Dispose in accordance with local, state and federal regulations. Do

not incinerate unopened containers.

Section 8 • First Aid Me.sures

Specific Measures: Eyes - flush immediately with water for 15 minutes. Get medical

attention immediately.

Skin - remove contaminated clothing. Wash skin with soap and water.
; -

Inhal ation - remove to fresh air. Give artificial respiration if needed. 'Get lIledica1 (

attention.

Ingestion - call a physician immediately to determine whether or not to induce vomiting.

I

section •• Prep.r.tlon

Prepared by: Mike Arnold Phone Number: 713/630-4054

Fax Number: 713/526-5842

Emergency Cont.ct:

Company: Digicon Safety Department Company: International Paint
,

713-526-5611 713/682-1711
.

Phone Number: Phone Number: ''-.,

I Fax Number: 713-526-5842 Fax Number: N/A 1'\
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" Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

International ThinnerProper Name: _

Section 1 • Product Identification And Use

Product Identifier: (User's name(s)): ..;T~h:..:i.:.:n.:.:n.::.e:..r __..,.-----

Product Identification Number: G~T..;A---=-OO.:..4.:._ _'__'_.:.__ _

Product Use: _.:._T..;h~i:..:n:..:ne.:..r.:._ _=-----------'------------

Section 2 • Hazardous Ingredients Section 3 • Physical Data

Hazardous: L_ig::..r_o:....i_n..;e _
r"',

Physical Stale: _....::.L.;.iq"'u:....i..:d.:._ _

Odor & Appearance: Slight, clear liquid

Section 4 • Fire And Explosion Data

Flammability: Yes i3 No CJ If yes, under which conditions? __S....:p..;a....r_k.,:s.:.,_f....l..;a.:..m.:.:e=--- _

Explosion Data:

Means of Extinction: __F..;o:..:a:.::m:.:.:,~C.:.02'-!...,..::d:.:rLy-=.c:..:hem::::;.l:.;'c:;:a:.;l _

Sensitivity to Impact: __N_I_A _

Sensitivity to Static Discharge: Ye.:.:s=--- _

section 5 . Reictlvlty Dat.

Chemical Stability: Yes r3 No CJ If no, under which conditions? _

If no, which ones? Oxidi zing agentsNo ~Compatibility with other substances: Yes CJ

Reactivity and under which condilionS?_S_t_o_r_e_a_w_aY=---f_r_o_m_h_ea_t_,=---f_l_am_e_o_r_s:...pa_r_k_, _

Section 6 • Toxicological Properties

"louteA! Entry:

Skin(",ntact ::J

,Inhalation i!!.l

Skin Absorption

Ingestion

Eye Contact

Form _003 2-S2
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Section 7 • Preventive Measures

Personal Protective Equipment Requirement: (Specify): Gloves, goggl es and protect ive c1 othi ng.

----------------------_-::•• _>

Handling Procedures and Equipment: Gloves, goggles and protective clothing.

Store in building designed and protected for storage of flammablesStorage Requirements: ~ -=- _

and combustible materials.

Leak and Spill Procedure: Remove all sources of ingnition, ventilate area and clean up

with absorbent material.

Dispose in accordance with local, state and federal regulations.Waste Disposal: _-=-:..:.!:.:..:.=-~.::::.:..:.:....:::.:.:.:-=-::.:..::.:.._=_=.:..:..:.2......:..:::..::.....::.:.:.::_:..:..:.:.:...::..:......:...::.:!:::..:.:::.:::.:..:::.::.:..:...._ _

Section 8 - First Aid Measures

Eyes - flush immediately with water for 15 minutes, Call a physician.Specific Measures: --=~-=-__-=-__:..--=__:..:.....:.~__:.....:....::.__:..=_.::..:.;..__=:..:_..:..::....:.::..:.:.:.::.:.::=..!.-=:..:.::......:_=:.:L::..:..::..:.::.::..:..__

Skin - remove contaminated clothing, wash skin with soap and water.

Inhalation - remove to fresh air. Give artificial respiration. If needed, call a physician.

Ingestion - call a physician immediately to determine whether or not to induce vomiting. ('

----------------------------_--.:.( ~

Section 9 • Preparation

Prepared by: • Hi ke Arnold

Emergency Contact:

Phone Number: 713/630-4054

Fax Number: _-'7:...!1'-l1.3L/5;u2~6!.::-i!J58~4u;2~ _

Company: Digicon Safety Department Company: Interna tiona 1 Pai nt

713-526-5611 713/683-1711
,

Phone Number: Phone Number: "-

Fax Number:
713-526-5842 Fax Number: N/A K

l

I
' '
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~digicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

'roper Name: I_n_t_er..;p_r_i_m_e_Hu.....:....l_t;..i_-_P..::u_r::...po.:..s:..e:....:.P..:.r..:.i.:,::m.:.er.....:....--:.:R.:.ed=- --, _

Section 1 • Product Identification And Use

'reduct Identifier: (User's name(s)): R:.:;e::.;d::.....:P~r....:i~m.=e.:....r _

~reduct Identification Number: .::.C:...;PA~O::;9:..:9~ ---' _

reduct Use: .:..P.:..r.:.:im::.::e::.;r~ _

Slight

Section 3 • Physical Data

Odor & Appearance:

Physical State: .::.L=-iq:!,;u:...i:..:d~ _

If yes, under which conditions? Sparks. flamesNo 0Yes ~

(

azardous: l:...;i...;9:...r_o_i _n=-e _
r--.,

Section 2 • Hazardous Ingredients

Section 4 • Fire And Explosion Data

Flammability:

Means of Extinction: -..:.F.:::o~am~.~C~O:;.:2~,~d.:....ry~c:lh~em~i.=c!!.a!..1 _

Explosion Data: Sensitivily to Jmpact: __....:..:N/:..:A..:....- _

Sensitivity to Static Discharge: __Y:...;e:.:s=-- _

section 5 - Reactivity Data

Chemical Stability: Yes ~ No 0 If no, under which conditions? _

If no, which ones? Oxidizing agentsNo rjCompatibility with other substances: Yes 0
j

Reactivity and under which conditions? -'S:...t:.:o:..:r..:ec...::a.:.:wa::.yl.......:f:...:r..:o:.::m_h:..:.:e:.:a:..:t:..!.-:..fl~a~m::::e~o!..r...:s~p~a!..!.r~k'-- _

Section 6 - Toxicological Properties

:>kincntact

, Inhalation

~outepl,Entry:

~

i:A

Skin Absorption

Ingestion

Eye Contact

Form -003 2-92
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Section 7 • Preventive Measures

Personal Protective EqUipment Requirement: (Specify): Gloves, goggl es and protect i ve c1othi ng. ~
Respirator in restricted ventilation areas. ~

Handling Procedures and Equipment: Gloves. goggles and protective clothing. Respirator in

restricted yentjlatjon areaS

Storage Requirements: Store in building designed and protected for storage of flammable

and combustible products.

Leak and Spill Procedure: __R_em_o_v_e_a_l_l_s_o_u_r-:c-:e.:..s_o.:..f_i..::g.:..n..:.i.:..t..:.io.:..n..:..--=.V.:;.e.:..n.:.t':...·l:..:a:..:t:.:e:.....:a..:.r.:ea:..:......:.A:.:.v.:o..:..id=-:p:.:.r.:::o..:..lo:n:.::g~e:.:d:...-_

inhalation of vapors.

Dispose in accordance with state, local and federal regulations. DoWaste Disposal: _~=_=~:.:.:....==c.:::..::=~!!..!.:~~=~~~~~~~~~..!..!::ll._~~~~~!...- __

not inCinerate unopened containers.
Section 8 . First Aid Measures

Specific Measures: _.=E~y.::.es:..----:f...:l.=u.::.s-'h_'-,'mm=e.=d..:.i.::.at.::.e=-l~y--,w-=i.=t-,h ...:w::;a:..:t:.:e~r_f.:.;o:..:r---=1:.:5:....:::m.:.i :..::nu:.t::,:e:.:s:.;.-:::G.=.et::...::m::.::e~d..:..i .=:ca~l~ _

attention immediately.

Skin - remove contaminated clothing, wash skin with soap and water.

Inhalation - remove to fresh air. Give artificial respiration. If needed, get medical (

attention.
::..::..::~~.:..:.------------------------------'"
Ingestion - call a physician immediately to determine whether or not to induce vomiting.

Section •• Preparation

Prepared by: M.i ke Arnold

Emergency Contact:

Phone Number: ...:7...:1:.:3!-/=63:..:0:...-..:.40::;5:..:4~ _

Fax Number: _..L7....1""-3"'15",2..6!,:-.i/;5812:41.l2~ _

Company: Digicon Safety Department Company: International Paint

713-526-561 ,
.

Phone Number: Phone Number: 713/682-1711
-----

Fax Number:
713·526-5842 Fax Number: N/A ,-...,
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SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

482~~14

Mobil DTE Oil Extra HeavyProper Name: ~~ _:. _

Section 1 • Product Identification And Use

Product Identifier: (User's name(sll: D_T..:cE_H_e:.;a:.;vc,:y......:.l.:.O-'W;:..t=-- _

Product Identification Number: N..:./_A -= _

OilProduct Use: .......:-=- _

Odor & Appearance:

Section 2 • Hazardous Ingredients

NoneHazardous: _

'"
Section 4 • Fire And Explosion Data

Section 3 • Physical Data

Physical State: L_iq.:..u_i_d _

Mild - dark liquid

Flammability: Yes (l No 0 If yes, under which conditions? Extreme heat

Carbon dioxide, foam, dry chemical, water fogMeans of Extinction: ......:.__-=-----':-.:~......:.:..:..:...:....::..:..:..:.:___.:2 _

Explosion Data:
N/ASensitivity to Impact: _

Sensitivity to Static Discharge: N..:./_A _

Section 5 • Reactivity Data

Compatibility with other substances: Yes d

If no, under which conditions? .....:. _Chemical Stability: Yes ~ No 0

No 0 If no, which ones? _

Reactivity and under which conditions? E_xt_r_e_m-'e.......:h.:.ea:..t=-- _

Section 6 • Toxicological Properties

qou f Entry:

Skit. .ontact ~

Inhalation ~

Form _003 2-92

Skin Absorption

Ingestion

o Eye Contact



·ection 7 • Preventive Measures

'ersonal Protective Equipment Requirement: (Specify): Gloves. good judgement ~~.

-------------------_----.:"
1andling Procedures and Equipment: __N:..:.o=--.:s~p:..::e:..::c...:.i.::.a.:..l...,!p:;r..:e:,:c:.:a.::.u.:.t.:..io:;n.:.;;.:....:.r=.e:!.qu::.'.:..·r..:e:,:d:.:•....:::U=-s::.e...:g;!;:o~o~d~ju~d~g!.::em~e:.:.n:.t:,..__

Away from hea t.,torage Requirements: _

Absorb with fire retardant materials.
,eak and Spill Procedure: ------------------.:...-------------

Appropriate waste disposal facility.
aste Disposal:

,.ection 8 • First Aid Measures
Eyes - flush with water.

5pecific Measures:
Skin - wash contact areas with soap and water.

Inhalation - not expected to be a rpoblem.

II Ingestion - not expected to be a problem. However, if greater than 1/2 liter (pint) (

ingested , immediately give 1 to 2 glasses of water and call a physician, hospita 1 l

emergency room or poison control center for assistance. 00 not induce vomiting or give

anything by mouth to an unconscious person .

.II
ISection •• Preparation

Prepared by: ".ike Arnold Phone Number: 713/640 4054

Fax Number: 713/526-5842

Emergency Contact:

, Fax Number:
I

.
"

Company:------.:D:::i~g:.::.ic:.:o::..:n..:S::.:a:::fe:::.:t'Ly..:D~e:.!:p:.:a::..:rt::..:m:.::.e:.:.n:.:.t-__

Phone Number: _-.:...7_13:..,..::.5.=2:..6,..:5..::.6_11 _

713·526·5842

Company: __Mo_b_i_l_O_i_l_C_o_r.:...p_. _

Phone Number: 212/883-4411

Fax Number: __---'N/'-A ~ ;-.,
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£ I Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Mobilegrease SpecialProper Name: ___:. .:..- _

Section 1 • Product Identification And Use

Product Identifier: (User's name(s)): G:..:r--=a~y___:.Gr:....e:..:a:..:s:..:e~ _

As aboveProduct Identification Number: ...:....:....:....:. _

GreaseProduct Use: _

Section 2 • Hazardous Ingredients Section 3 • Physical Data

Physical State: _..::G:.;.r.::e::.a::;se::....- _I-iazardous: N"'o..,n.!.Sei.- _

'"
"

Odor & Appearance: Mild-Gray Gresse

Section 4 . Fire And Explosion Data

Flammabilify: Yes Q No iZl If yes, under which conditions? _

Means of Extinction: CO2, foam, dry chemical, water fog

Explosion Data: Sensitivity to Impact: N/:...,A =- .:..- _

Sensitivity to Static Discharge: _N_/A _

Section 5 • R.actlvity Data

Chemical Stability: Yes di No 0 If no, under which conditions? _

If no, which ones? Strong OxidizersCompatibility with other substances: Yes Q No ~

Reactivity and under which conditions? .::Ex:.:.t:;r:..:e::.::m.::e_H:.:;e:;a:.:t:-.. _

Section 6 . Toxicological Properties

qout f Entry:

$kin("lntact i]

Inhalation Q

Skin Absorption

Ingestion

Eye Contact

F:::>rm *003 2-92



482~17

Section 7 • Preventive Measures

ersonal Protective Equipment Requirement: (Specify): __N_o_s_p_ec_i_a_1_e_q_u_ipm_e_n_t_re_q_u_i_r_e_d_._u_s_e---=.g_OO_d_---'~
safe work habits.

andling Procedures and Equipment: No special equipment required. Use good safe work habits.

Away from extreme heatlorage Requirements: _~..;:..:.~~..:....:. .:.:.:. :.....:: .:.:..:..... ~ _

eak and Spill Procedure: _.::.S_ho::...v_e::...1......::;up::.....:a:...n:...d---=.d_i.::.sp:...o::...s::...e:.....::o_f_a:..t.:.....:a:...n.::.y_a:..p~p:...r--=o:.::p.::.r.:..i.:.a :..te:...::w::a.:s.:t.:.e...:d:.i:.:s:!;p::o.::s:.a1.:....- _

facil ity.

Waste Disposal: In accordance with app1 icable laws and regulations.

Section 8 • First Aid Measures

Specific Measures: Eyes - Flush with water.

Skin - W,,,h c:onta,.t ar,.. e with enan anti wat"r IHnh nrpcellrp a,.,.irjpnt.l inipr-tinn

thropgh the skin req"ires j!TI!Jedjate medical attant;o~ for po"ibla i ,:u;;, lOR

irrigation and/or debridement. (

Inhalation - Not expected to be a problem.

Ingestion - Not expected to be a problem. However, if greater than 1/2 liter (pint)

ingested, immedicate1y give 1 to 2 glasses of water and call a physician, hospital

emergency room or poison control center for assistance. 00 not induce vomiting or

give anything hy QIOllth to an unconscious person

I

Section 9 • Preparation

Prepared by: 1'Ii ke Arnol d Phone Number: 713-630 4054

Fax Number: 713-526-5842

Emergency Contact:

Company: Digicon Safety Department Company: Mobi 1 Oil Corp.

Phone Number: 713-526-5611 Phone Number: 609-737-4411

Fax Number:
713-526·5842 Fax Number: N/A
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t I Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Nalcool 2000 Cooling TreatmentProper Name: ,----.,.-

section 1 • Product Identification And Use

Product Identifier: (User's name(s)):__~N.=a~lc=-o:.:o:.:l~w.=a..:t.=e:....r_t:.:r..:e::a..:tme=n:.:.t=__ _

Product Identification Number: N.::/.:..A:....- --'- _

Product Use: _---..:W~a:....t:.:e.:..r--=t.:..r.=ea=-tm=e:.:.n..:t _

Section 3 • Physical Data

Physical State: Li qu i d

Section 2 . Hazardous Ingredients

Hazardous: _---..:S....:o_d_i~u_m_N.:..'_· t.:..r....:a....:t..::e _
~

Sodium Tetraborate Odor & Appearance: None - red liquid

Section 4 • Fire And Explosion Data

If yes, under which conditions? _No dFlammability: Yes a
Means of Extinction: N;../A _

Explosion Data: Sensitivity to Impact: __N_I_A _

Sensitivity to Static Discharge: N.:..I_A ...:..... _

Section 5 • Reilctlvlty Data

Chemical Stability: Yes ISl No a If no, under which conditions? _

Compatibility with other substances: Yes a No tl If no, which ones? _..!.!N~i..!:.tr~o=!.!u!.is!....S!a..!:.c~idl!.siL_ _

Reactivity and under which conditions? ..:S:..:to:..r~o:..:.ng:z.....:a~c:...:i~d:=s _

Section 6 . Toxicological Properties

Roul"-Of Entry:

. Skit ·ontact cJ
Inhalation a

Skin Absorption

Ingestion

Eye Contact

Form .003 2-92
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section 7 • Preventive Measures

Personal Protective Equipment Requirement: (Specify): SCBA in enclosed area. Gloves and goggles. ".,
~

Handling Procedures and Equipment: As non-hazardoux material.

Storage Requirements:
Cool dry place.

Leak and Spill Procedure: Small spi 11 • contain with absorbent material. Large spill, dike
,

to prevent movement and reclaim.

Waste Disposal: Solidify and di spose in sanitary landfill.

Section 8 • First Aid Measures

Specific Measures: Eyes - flush with water for 15 minutes. Call a physician.

Skin - flush with water for 15 minutes.

Ingestion - induce vomiting, give water. Call a physician at once.

NOTE TO PHYSICIA~: No specific antidote is known. Based on the individual reaction (

of the patient. the Dhysician's judgment should be used to control symptoms and
""""'

clinical condition. Caution: if unconscious. having trouble breating or in convulsions,

do not induce vomiting or give water.

I
i

Section •• Preparation

Prepared by: Mike Arnold Phone Number: 713/630 4054.

Fax Number: 713/526 5842

Emergency Contact:

Company: Digicon Safety Department Company: Nalco Chemical Co.

Phone Number: 713-526-5611 Phone Number: 312/920-1510

Fax Number:
713-526-5842 Fax Number: N/A '"'
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Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

'roper Name: ~SA~E~4~0_'&~6~0...:W~E~I~GH""T~0~IL~ _

.ection 1 • Product Identification And Use

Lubrication Oil'reduct Identifier: (User's name(s)): -~=':"":':~:":'::~~.!.------- -...,:--_..,-__

'reduct Identification Number: ....:N.:!/..:.A.!.- _

, reduct Use: -1..1.LI.1lll:br~juC;JIaLIt..lj.nn.lJg...JMl:\jallc;;.IhlJjl.llnleer,ryY__--- ..!...._

ctlon 2 • Hazardous Ingredients Section 3 • Physical Data

azardous: N'l</wAO- _

'"
Physical State: __-->L'-'i..,,9"'u....i "-d --,-

Odor & Appearance: Dark Ljqyjd

Section 4 • Fire And Explosion Data

lammability: Yes 00 No a II yes, under which conditions? Under Extreme Heat

Water, Foam. A. B, C Powder

Sensitivity to Impact: ...;N:.:.:o""n.:..:e=--- _

Sensitivity to Static Discharge: _---!.lN~o~ne=_ ____:~_

II no, which ones? _No 0

II no, under which conditions? _No 0

tlon 5 • Reactivity Data

Yes ~

ompatibility with other substances: Yes Q

Reactivity and under which conditions? N~o~n~e=__ _

seclion 6 • Toxicological Properties

Route Entry:

,;kin C"" ,tact ':i Skin Absorption o Eye Contact o
Inha ation Ingestion

arm _003 2·92



Section 7 • Preventive Measures
?"

Personal Protective Equipment Requirement: (SpeCifY): ...Jlwe~ViUe~lL...J.Ol- (!.;;o~;

-------------------~
Handling Procedures and Equipment: ....:U~s~e~O~;..:I~D.:..ry"_ _

Storage Requirements: Store in Dryms or (onta j ners

Leak and Spill Procedure: PI ug Leak and Put Down 0; I Dry

Waste Disposal: _----I.C.J:olInllt;,jiau::c~t~ML<1allnLLII fJ:ja:uC::.Jtw.lIL1:r~ecI:r_ad;bQloJJI.LJ1tl:.....lr:.Ee!J:c:J/.y:cc..l.l..l.i.lln~g _

Section 8 • First Aid Measures

Specific Measures:

EYES - flusn immediately with water for 15 minutes. Get medical attention
1mmed 1ate Iy.

SKIN - remove contaminated clothing. Wasn skin witn soap and water.

INHALATION - remove to fresh air. Give artificial respiration if needed. Get
~Qdi,a 1 att'i°t i OP

INGESTION - call a physician immediately to determine whether or not to induce
vaniting.

Section' • Preparation

(

Prepared by: _-:-M~;k~e"--,-A:.:.r..:;n,,,oc:.l.::.d _ Phone Number: 713/630-4054

Emergency Contact:

Fax Number: 713/526-5842

Fax Number:

Company: -=D.:.'i9!::ic::o::n.:....::S.::af:.::e~ty!_.::D.:.e!::pa::rt.:;m.:..:e:::n.:;t~__

Phone Number: __7_1.:..3....:-5....:2:..:6_-5_6_1_1 _

713-526-5842

Company: _

Phone Number: _

Fax Number: K
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Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Ri9washProper Name: .=.... _

Section 1 • Product Identification And Use

Product Identifier: (User's name(s)):_---.:.R:..:i.29.::wa::,;s::..:h.:- _

Product Identification Number: 2::.:7:..:2:.:.7..:6_-::.87:...-....:0:...-. ---' _

Product Use: __--.:W:::a:;:s:.:;h:.:.i;.:n;?9,..;e::,:ql:u:..:i..t:p::.:m::.en:.:.:t:...-. -"" -'-_-'--_

Section 2 • Hazardous Ingredients

I-lazardous: Sulfoni c Acid
...--.,

Section 3 • Physical Data

Physical State: P~o::..:w~d:.::e,,"r _

Odor & Appearance: Detergent - whi te powder

Section 4 • Fire And Explosion Data

If yes, under which conditions? _No ~Flammability: Yes 0

N/A
, Means of Extinction: --------------------------- _

Explosion Data:
N/Asensitivity to Impact: _

sensitivity to Static Discharge: _-:.:N:..;/A.=.... _

section 5 • Relictivlty Data

Chemical Stability: Yes ~ No 0 If no, under which conditions? _

If no, which ones? ~No 0Compatibility with other substances: Yes itl
Reactivity and under which conditions?__....:N:.:.I..:.A=--- _

Section 6 • Toxicological Properties

qou of Entry:

~ Skt .;ontact a
, Inhalation j

Skin Absorption

Ingestion

Eye Contact

Form -003 2-92



Section 7 • Preventive Measures

Personal Protective Equipment Requirement: (SpeCify):__G_lo_v_e_s ~.
____________________Je
Handling Procedures and Equipment: .-.:G:.,:l...:o..:.v.:e;:s _

Storage Requirements: __C_o_o_1.:..,_d_r.:..y_ar_e_a_._K_ee...:p_1_i_d_t,....;.g::..h_t:....1.::..y---=.c_1o.:..s.:..e.:..d~ _

Sweep up excess. Flush with water to drain.
eak and Spill Procedure: -------:....-::---=.------.:..:...:......:..:..-.:....:..:..:...:...:.:.:.-.::.:-:..:..::.:..:.:..:-------

Usually flushing to drain is sufficient.
Waste Disposal: --------=-....:..:.-::-----.......;::-----.:...:...:.-....:..:....:..:..:...:...:.:..:..:.:.:..:..:..----------

a physician. If swallowed, do not induce vomiting.

Section 8 • First Aid Measure.

Eyes - flush eyes for 15 minutes with clear water. If irritationSpecific Measures: __....:..:. ---=. .:..:...._..::...:...:..:.....:..:......:.::..:.:..::..:.:.. _

persists, call

(

,1---------------'''---------

Prepared by: Mike Aroold Phone Number: 713/630-4054

Fax Number: 713/526-5842

Emergency Contact:

Company: Digicon Safety Department Company:Ace Soap Factory .
Phone Number:

713-526-5611 Phone Number: 512/646-0881

Fax Number:
713-526-5842 Fax Number: N/A ,.-...
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Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Shell Rotella TOil 40Proper Name: _

Section 1 • Product Identification And Use

Product Identifier: (User's name(s»): _R~o:..:t:.:e:..:l.:.l.:.a _T:..-4:.:0~o.:.i1.:..- .,.-__

Product Identification Number: __...:.5_4.::..10:....4 _

OilProduct Use: .:.:..:..- _

Section 2 . Hazardous Ingredients

NoneI-Iazardous: _

'"
(

Section 3 • Physical Data

Physical State: Li qu i d

Odor & Appearance: Mild - dark liquid

Section 4 • Fire And Explosion Data

No :JYes ::JFlammability: If yes, under which conditions? _ ...E....xtloJrl.le:llmu;e~hel:Jall..tlo..._ _

Means of Extinction: __W...:.a.:.t_e_r_fo.::..9::.;.:.-f..:..oa.:.m_.:.-d_r::..y_c..:..h_e:..:m.:.i.:.c.:.a..:..l.:..'.:.C:.;0:,,!,2'-- _

Explosion Data: sensitivity to Impact: _N.:../_A _

Sensitivity to Static Discharge: __N..:../_A _

Chemical Stability: Yes ~ No 0 If no, under which conditions? _

Compatibility with other substances: Yes d No 0 If no. which ones? _

Reactivity and under which conditions?__A_vO_l_'d_h_e_a..:.t:...• ...:o:..::p-=e...:n_f_l.:..a.::..m...:e:.:s....:.~o:.:.x.:.id:.i:..:z:..:i.:.n~9.:..m::a:.t:.:e:.:.r...:i=.a.:.ls=-- _

Section 6 . Toxicological Properties

"loul"'-Of Entry:

'. Ski., ',ontact :)
C

Inhalation !I

Skin Absorption

Ingestion

Eye Contact

Form #~3 2-92
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Section 7 . Preventive Measur.s

Personal Protective EQuipment Requirement: (Specify): _....::..G.:.;l0:.v:..:e:.:s:..!.-2.g:;.og:z.g2..1:.;e:.:s:.....::a:.:.nd::....Jp::.:r.,::0:.::t~e::.c t=..I:.;·v:.::e:.....=c.:.l0:::.t~h.:..i~n:;j9!-.-_C.
____________________fA

Handling Procedures and Equipment: Gl_o:...v...;e...;s..:.-=-go.:..g~g~l...;e...;s--"a:...nd.::....!p:..;r..:o...;t...;e..;;c..;;t:...iv:..;e:....:c..;;l.:.o.:.th:...l:..;.·n"'g'--- _

Storage Requirements: ...:A,::w:,::a:.<:y--:..f:.;ro:::,:m::....:,h:..::e;.:::a.,::t _

Take up with an absorbent material

quantltles of product are lngested. However, get medlcal attentlon •

Leak and Spill Procedure:,

Place in appropriate disposal facility. comply with local regulations.
Waste Disposal:

Section 8 • First Aid Measures

Specific Measures: Eyes - flush with water for 15 minutes while holding eyelids shut.

Get medical attention.

Skin - remove contaminated clothing and wipe excess off. Wash with soap and water or a

waterless hand cleaner followed by soap and water. If irritation occurs. get medical (

attention. (

Inhalation - Remove victim to fresh air and provide oxygen if breathing is difficul t.

Get medical attention.

Ingestion - Do not induce vomiti ng. In general no treatment is necessary unless large
. .

NOTE TO PHYSICIAN: In general emesis induction is unnecessary in high viscosity. low
uglltili~ plC9dwets, i.e. IM3st ells a,u:l gpea!e5.

Section 9 • Preparation

Prepared by: _~• .:..:M:....i:.:.:ke=-.:.A::.r.:.;n.:.ol.:..:d=-- _ Phone Number: 713/630-4054

Fax Number: _.!.7..t.l>!J3/'-=5~2~6-:..:5!!i!8~42=- _

Emergency Contact:

Company: ~D~i.!;!g~ic~o.:..:n..::S::a~fe~t:Ly..::D:..:e:.!:p:::a:.:rt:.:.m:::e.:.;n.:...t _

Phone Number: _-..:.7...:.1.:.3-=-5::2::6-=-5:.:6:..:,1...:.1 _

71.3-526-5842
Fax Number: --....:....:=-=:....:~=--------

C Shell Oil Co.ompany: _

713/241-4819Phone Number: _

N/AFax Number: ___=_
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Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

'roper Name: S_h_e_l_l_5_0_1_7_1 --:- _

Section 1 • Product Identification And Use
Naroma - Cable Oil'reduct Identifier: (User's name(s)): ...:..:::.:....:=_~:.:..:~~.:..._ _

'reduct Identification Number: .:.83.:..1:..:9:..:5 -'- _

Slight - colorless

Section 3 • Physical Data

Physical State: -=L..;.i,:::QD:..':..:'d=-- _

Odor & Appearance:(

Section 2 • Hazardous Ingredients

lIazardous: __N:..:a.::.p_h:..:t.:.h.::.a _
~

Alkylate

Cable Oil"reduct Use: -=.::..:.:......::..:...::..- _

Section 4 • Fire And Explosion Data

Flammability: Yes ~ No a If yes, under which conditions? Heat. fl arne

Means of Extinction: __..::W:.:a:..:t:.:e.:...r_f.:..:o:..:g!.C.~f.:.oa::m::.:.~C:::0:.:2..!.._d:.r:...,yL..::c:.::h:.:em~ic~a:.;l:.- _

Explosion Data: Sensitivity to Impact: N_I_A _

Sensitivity to Static Discharge: Y_e:..:s:..- _

section 5 • Aellctlvlt)' Data

Chemical Stability: Yes Q No a If no, under which conditions? _

Compatibility with other substances: Yes a No a If no, which ones? Oxidizing agents

Heat, flame and contact with oxidizing agents,Reactivity and under which conditions? :...:..:.:.:.-.:::...:.:.:.:.=~ _

Section 6 . Toxicological Properties

"outeA Entry:

"kin r "ntact l!l
\..

I Inhalation ~

Skin Absorption

Ingestion

Eye Contact

I Form .003 ' 2-92
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Section 7 . Preventive Measures

Personal Protective Equipment Requirement: (Specify): Goggles, gloves and protective clothing. ~.

I-----------------------\~
Handling Procedures and Equipment: __Go_g:..:g:..l_e_s_,...;g:..l_o_v_e_s_a_n_d_p_r_o_t_ec_t_l_·v_e_c_lo_t_h_i_n..:g_. _

Well marked containers away from heat, flames and sparks.Storage Requirements: _

Remove sources of iQnition. Dike and contain. Use absorbent
Leak and Spill Procedure: ----------------------------__
material to pick up.

Must be considered ignitable hazardoux waste material.Waste Disposal: _-=.:::..::.:::......::.::-.=~:..:::..::;.:...=::.._:.;_r.:.:..:..::.::.:~~=~=:.::.....=~~~.'::.:..~~ _

Section 8 • First Aid Measures

Eyes - flush with water. If irritation occurs, get medical attention.Specific Measures: _

Skin - remove contaminated clothing. Flush skin with water. Follow by washing with

soap and water. If irritation occurs, get medical attention.

Inhalation - remove victim to fresh air and provide oxygen if breathing is difficult.

Giye artificial respiration if npt breathing Get medical attpntjon

Ingestion - No not induce vomiting. If vomiting OCCl:rs 5p;r,t.i,r.t(;I'~~Y, keep head below

hips to prevent aspiration of liquid into the'lungs ..Get medical attention.

Section 9 • Preparation

,
(

Prepared by: _...:M.:.,i:..;.k:,::e:..A..:;r...;,rlO:.::.:..ld.:::..- _ Phone Number: _7_1_3.:../_63_0_-_40.:..54:...- _

Emergency Contact:

Fax Number: 713/526-5842

Company: Digicon Safety Department Company: Shell Oil Co.

Phone Number: 713-526-5611 Phone Number: 713/473-9461

Fax Number: 713-526-5842 Fax Number: N/A .',,



f Gdigicon
SAf=ETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Shell Spirax (R)Proper Name: ---, _

Section 1 • Product Identification And U••

Product Identifier: (User's name(s»: .;.:H..::e.:.av:..:y~d:..:u:..:t~y....::.80::.....:w:!./_=9:..:0:..._ _

Product Identification Number: 5_9_2_.1_0 ~ _

OilProduct Use: ::.:....: _

Odor & Appearance:

Section 2 . Hazardous Ingredient.

Hazardous: _:..._N.;.:/__A _
,.......,

Section 4 . Fire And Explosion Data

Section 3 • Physical Data

Physical Stale: L::.l.:..:'91::u:..:i.;::d _

Slight - dark liquid

Flammability: Yes iJ No Q If yes, under which conditions? Prehea ted conditions

Means of Extinction: _...:W:::a:..:t:.::e~r._:.:fo::;g;!.:,!.......:.f:=.o:..:rm:::..!...,...::d:..:.rLy....:::.ch~em~i~c~a:.!.l _

Explosion Data: Sensitivity to Impact: _N.:../:.:.A ....:.. _

Sensitivity to Static Discharge: N.::./__A....:.. _

section 5 . R_ctlvlty Data

Chemical Stability: Yes ~ No Q If no, under which conditions? _

Compatibility with other substances: Yes tl No Q If no, which ones? _

ovoid heat, open flames and oxidizing agents.Reactivity and under which conditions? -.:......,;:...___--=-:.......:....:.::--=-~:..:.:.:.:..:.~:.:..::::.:.:.:..:. _

Section 6 • Toxicological Properties

~ Skin(,ntact

Inhalation

qoutElAf Entry:

~

~

Fa<m 0003 2-92

Skin Absorption

Ingestion

Eye Contact



Section 7 • Preventive Measures

ersonal Protective Equipment Requirement: (Specify): Gloves, goggles and protective clothing. C.

andling Procedures and Equipment: __.=.Gl.:..;o:.;v""e",s,,-,_g",o::.og~gL:l..::e.::.s_a:::.:no.:.:d::-tp:.:.r.:::o..::.t=.ec::..t::..i:...:v..::e:.....::c..:..l o::..t~h~i:..:.n:;,gL.:.' _

Cool, dry place with adequate ventilation.Storage Requirements: _

L..eak and Spill Procedure:
Take up with an appropriate disposal facil ity in compl iance

• with local regulations.

Waste Disposal:

I ,Section 8 • First Aid Measures

Specific Measures: Eyes - flush with water for 15 minutes while holding eyelids open.

Get medical attention.

Skin - remove contaminated clothing and wjpe excess off Wash wjth soap and water or a

waterless hand cleaner followed by soap and water. If irritation occurs, get mecia 1
(

attention,

Ingestion - do not induce vomiting. In general no treatment is necessary unless large

quantities of product are ingested. However, get medical advice.

Inhalation - remove victim to fresh air and provide oxygen if breathing is difficult.

Get medical attention.

I NOTE TO PHYSICIAN: In general emesis induction is unnecessary in high viscosity, low
folalllll t odaL ls I. e. 011$ and rease.

Mike ArnoldPrepared by: _-=- _ Phone Number: 713/630-4054---------,--
Fax Number: _:..7.:.13::,:,/....:5;.::2.:.6....:-5;.::8-'-4.:.2 _

Emergency Contact:

. Fax Number:
I

Company: ....:D=.:.=ig~ic:.:o:.:.n:..S=_a=_f;.::e.:.<ty'_D=__=.e"_pa::.rt_"m...c::.en_"t=___ __

Phone Number: __7_1_3_-5_2_6_,5_6_1_1 _

713-526-5842

She11 Oil Co,Company: __--'--_....:..;,..:.-.:..:...:..- .,,-

Phone Number: 713/473-9461------------
Fax Number: __N/_A ~~ ......,
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SAFETY DEPARTMENT
MATERIAL SAFETY DATA SHEET

(FIELD USE REFERENCE FORM)

Proper Name: .:.S:,:.he:..1:..;1-..:.T.:.e1:..;1..:u.:.5_0:..1:..;'l-=.68=- _

Product Identification Number: 6_5_2_1_1 _

Product Use: H..::Y;..:d;..r.:.au.:.1.:..1.:,.:'c:.....:.F...:.1.::.u.:..i.::.d _

Section 1 • Product Identification And Use

Product Identifier: (User"s namels)): H..::y...:d;..r.:.au.:.1;..i;..:c:.....:.F.:..1.::.u.:..id=-- _

Slight - dark liquid

Section 3 • Physical Data

Physical State: _L_1_'q.:..u_i_d _

Odor & Appearance:

Section 2 • Hazardous Ingredients

NoneHazardous: _,....,

Section 4 . Fire And Explosion Data

Flammability: Yes I!I No Q If yes, under which conditions? _...!..F..!..l!!!am!!le""5!-.- _

I f E
·' Water fog, foam, dry chemical, CO?t Means 0 xtlnctlOn: .:...:.=----=..:::.:.. :..=:.:-.::..:...::.....::.::..:::::.:.:::..:..:......:..:L --..,.,.,.

I Explosion Data: Sensitivity to Impact: __N_/_A _

YesSensilivity to Static Discharge: _

Section 5 • R.activlty Data

Chemical Stability: Yes d No Cl If no, under which conditions? _

Compatibility with other substances: Yes Cl No d If no, which ones? _..:.F..:.1:::am::.:;e:.:s:...!,~h.::ea:..t=____ _

Reactivity and under which conditions? ..:.A:,:.v.:.o.:..id=-::o.:..X:..:.i.:d..:.i2:.1.:..:'n.:.:g~m::::a.:t:.e:...r.:..:ia:.1:.:5:.... _

Section 6 • Toxicological Properties

, ';kit .ontact

I Inhalation

"loute-<\f Entry:

tI

Y:J

Skin Absorption

Ingestion

Cl

b

Eye Contact

Form -003 2-92
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Section 7 • Preventive Measures

ersonal Protective Equipment Requirement: (Specify): Gloves and protective clothing

J-tandling Procedures and Equipment: Gloves and protective clothing

Storage Requirements:
Cool dry place with adequate ventilation. Keep away from open

flames and high temperatures.

Iteak and Spill Procedure: Take up with an absorbent material.

:Waste Disposal:
Appropriate waste disposal ficility.

Section 8 • First Aid Measures

Specific Measures: Eyes - flush with water. If irritation occurs, get medical attention.

Skin - remove contaminated clothing. Flush skin with water. Wash with soap and water.

If irritation occurs, get medical attention. If materjal js jnjected under the skin

get medical attention promptly.
(

Inhalation - remove person to fresh air and provide oxygen if brea thi ng is difficult .

Get medical attention.

Ingestion - do not induce vomiting. In general, no treatment is necessary unless large

quantities of product are inCjested. However, get medical advice.

NOTE TO PHYSICIAN: In general. vomiting induction is unnecessary in high vi scos ity,

low volatility products, i.e., most oils and bases.
Section •• Preparation

Prepared by: .Mike Arnold Phone Number: 713/630-4054

Fax Number: 712/526-5842

Emergency Contact:

ax Number:

Company: --=D:..:i;;!.9:.:ic..:.o:..:.n...:S:..:a:..:.fe:..:':.<.y...:D:..:e"'p:..:a:..:.rt:..:.m....;e:..n:..:.'---

I h N b 713-526-5611one um er: _

713-526-5842

Shell Oil Co.Company: _

Phone Number: 713/241-4519------------
Fax Number: __N_/_A _
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ci! digicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Proper Name: S""U"-'L'-'F-"U"'"R.!CIc::.....:::A~C~I.::.D _

Section 1 • Product Identification And Use

Product Idenlitier: (User's name(s)): Hydrogen Sulfate (Ba ttery Ac id)

Product Identification Number: ...:C:.;.A;:S-:...76:.:6:.;7_-..:9.:.3_-9=- _

Product Use: --=U..::s.:.e.:.d_':.:'n:.....::B:.:a.:;t.:.te;::r:...':..;·e:.:s:....- _

Section 2 • Hazardous Ingredients

Hazardous: Hydrogen Sul fate

~

(

Section 4 • Fire And Explosion Data

Section 3 • Physical Data

Physical State: Oily liquid

Odor & Appearance: __--.:..:.No:.:n...;e=---- _

Flammability: Yes r:l No !I If yes, under which conditions? _

Means of Extinction: --------------------------------

Explosion Data: Sensitivity \0 Impact: _

Sensitivity to Static Discharge: _

Section 5 • Reactivity Data

Chemical Stability: Yes IJl No r:l If no, under which conditions? _

Compatibility with other substances: Yes r:l No !Xl If no, which ones? _...l.QLlt..ub.s;;eL.r-JA~c...JjLl'dl;>.s _

Reactivity and under which conditions?__~N>l.orma!..!,!J!;!..!l_· _

Section 6 • Toxicological Properties

Route of Entry:
~

,.jkin Iltact [)

j Inha~<ftion 11

Skin Absorption

Ingestion

Eye Contact
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Section 7 • Preventive Measures

Personal Protective Equipment Requirement: (Specify): SCBA. Level B Suit (Fully Encapsulated) C~
\O(,l

---------------------------''''''\
Handling Procedures and Equipment: _...J0"-1,,,·k",e:...li.un.ljQ...JM",a:utLlp:.rr:..liAa.L)...."JWlI.<autJ;:eLr...JMI:ll0J.lnl.JiutJ.lOLr.s..S~fu:our~V.ll.a PJp0J.lr=-.tRlfP~d.Ll"c..etL.1lJ·OunL__

Storage Requirements: __.:..P.:.o.;,.ly!....,.;;O:.:,r..:u;::m.:.s:,.• ..:A.:.:c:..;;-=d~T.:.an:..::K:;s:- _

Leak and Spill Procedure: __-..:lScl.tll.OPP-lI..l;e:.claJlk~pl.U..Jikup:.....t:AlI:r:ep.ll.a......JC",au).J.)~Sallfl.fe~t~y:...J.!PPf.lPPJtl.... _

Contact OwnerO'Waste Isposa:

Section 8 • First Aid Measures

Specific Measures:

EYES - flush immediately with water for 15 minutes. Get medical attention
i hined i a te 1j .

SKIN - remove contam1nated clothlng. Wash skJ n wlth soap and wa ter.
(

INHAlAI ION - remove to fresh a1 r. GlVe art 1f1 c, a1 respiration if needed. Get
medical attention.

INGESTIUN - ca 11 a physician immediately to determine whether or not to induce
vaDltifig.

,

I

Section 9 • Prepar.t~

Prepared by: -._,!:;MC!.;~Ke:....;:A:!!.r..cn""o..!..l d"-- _ Phone Number: __-:..7:.;13""/..::6.=.30::..-....;4-=0.=.54.:- _

Fax Number: 713/526-5842

Emergency Contact:

Company: D=..i"'9c..:ic:,:o,;.:n,;.:S:..:a"'fe,;.:l",!.,y...:D:..:e"'p:,:a"'rt"'m,;.:e"'n...:I--_ Company: _
.'-

Phone Number:__7_13_,_5_26_,_5_6_1_1 _

713-526,5842
Fax Number: ---------------

Phone Number: _

Fax Number: _
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Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

roper Name: S_u_lTI1l_it_D_S_l_-l_O_O _

Section 1 • Product Identification And Us.

Product Identifier: (User's name(s)): Synthetic Compressor lubricant

Slight. cark liquid

Physical State: :.:l...:.i,:l.qu:.,:.:·d=__ - __

Section 3 • Physical Data

Odor & Appearance:

roduct Identification Number: --=D~S.::l_-:.lO:.:O=__ _

azardous: N_o_n.:.e _

'"

roduct Use: __--=l:.:u~b.:.r.:.i.:.ca:.t:.i:..n..:g~(H:..'.:...·-...:T~e:.:m~p:..• ...:G:.:e:.:.n:.:e.:.r::.a.:...l)~ ..".... _

Section 2 • Hazardous Ingredients

Section 4 • Fire And Explosion Data

No 0Yes ilFlammability: If yes, under which conditions? _-LflJ.Jalllm~e~s _

Means of Extinction: __C.:..a:....r_b....;o_n....:..d.:..io...:.x:..i...:d...:e..:.s..:.._f...:o:.:a::;:m..:.._d:.:r-=y~c:::hem=-,:.;·c::a:.;l _

I Explosion Data: Sensitivity to Impact: __N_I_A -:- ------

Sensitivity to Static Discharge: N_/A _

section 5 • R.activlty Data

Chemical Stability: Yes Ij No 0 If no, under which conditions? _

If no, which ones? _S.:..t:.:r~o.:.n.=.g_o:.:x.:.i:.:d:.:i:.:z.::e.:...rs:.._ __No rZl
Extreme heatReactivity and under which conditions? _

Compatibility with other substances: Yes 0

Section 6 • TOXicological Prop.rtles

qoutE>-t Entry:

5kin ,ntact di

Inhalation ~

Skin Absorption

Ingestion

Eye Contact

Form _003 2-92
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Section 7 • Preventive Measures

:>ersonal Protective Equipment Requirement: (Specify): No spec ia1 equ i pment requi red

No special equipment required-iandling Procedures and Equipment: _

Dry, cool placeStorage Requirements: _

Absorb with fire retardant treated material
_eak and Spill Procedure: ---------------------- _

""aste Disposal:
Appropriate waste disposal facility

Section 8 • First Aid Measures

Specific Measures: Eyes - flush with water

;kin - wash contact areas with soap and water

Inhalation - not expected to be a problem

Ingestion - not expected to be a problem. However, if greater than 1/2 liter (pint) (

ingested, immediately give 1 to 2 glasses of water and call a physician, hospital ,

?mergency room or po i son control center for assistance. Do not induce vomiting or give

lnything my mouth to an unconscious person.

,

Mike ArnoldPrepared by: _ Phone Number: 713/630-4054----------

Emergency Contact:

Fax Number: 713/526-5842

Digicon Safety Department Mobi 1 Oil Corp.
Company: Company:

713-526-5611 Phone Number:
609/737-5596

Phone Number:
713-526-5842 Fax Number:

N/A
Fax Number:
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Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

roper Name: __C~o:::;m~me=r.::.c~la::.l:::....:De~t::::o~n::.a::to~r~-------------- _

Section 1 • Product Identification And Use

Product Identifier: (User's name(s)):__..I.c;co"'mm.....er.rco..:iL.;2oJ':.....llP,.,".t.toe;oe;2aJtc.c:o...r"-- _

Product Identification Number: _

Product Use: _

Section 2 • Hazardous Ingredients

Hazarddus: Alumjnum Barjum Chromate

'"( Baripm Peroxide Ferrjc Oxide

Section 4 • Fire And Explosion Data

Section 3 • Physical Data

Physical State: _

Odor & Appearance: Metal cylinder of varying i
length In d,ameter

Flammability: Yes 0 No Xl If yes. under which conditions? _

Means of Extinction: __41NIOO AO..." _

Explosion Data: Sensitivity to Impact: _

Sensitivity to Stalic Discharge: _

Section 5 • Rnctlvlty Data

Chemical Stability: Yes Ila No 0 If no. under which condilions? _

Compatibility with other substances: Yes 0 No Cl If no. which ones? --'C;.,g..,r..roo<~~1L.>'''''.....~---__

Reactivity and under which conditions? _

Section 6 • Toxicological Properties

~oute f Entry:

Skin' ntact :::i
l

,Inhalation :J

Skin Absorption

Ingestion

Eye Contact o
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Section 7 • Preventive Measures

Personal Protective Equipment Requirement: (Specify): Cotton clothing suggested, safety glasses (.

suggested e
Handling Procedures and Equipment: _

Storage Requirements: __S~tpc.r"'ee....;jl.lD>_Cc'"'o"o>JJWdlJry'¥__+pl.lJ...a"'c:.ee'---------------- _

Leak and Spill Procedure: Re-package devices in original packing. Account for eve IT device

W t
o" I Dispose in accordance with Federal, State and local regulators. Consult

as e Isposa: manufacturer for best disposal method.

Section 8 • First Aid Measures

Specific Measures: _--.:I:.:nh:.:;:a::l.:.a.:.ti.:.o.:.n:.:.::.-...:I:.:f:......:d::e:.;t:.:o:.:n::a:.:t:;i:.:o:;.n:......:f:.:u:.:m::::e:.:s:....:a:.:r..::e~i.::nh~a~l=e~d!..• ..::re::.mo~v::e:.....:t::o::...:f::..:r:.:e:.:s~h:...:.a~i:.:r~.:.-.:I.:f_

breathing stops. give artificial respiration

Systemic OT other effect: Accident detogatiOD or an explosive device gan cause lacerations,

punctures and/or traumatic injury. Severity of injuries is dependent on the number and (

the proximity of the detonations.~~==-....::..:....-==--===~ ....l ~

'1-----------------
5ec:tlon 9 • Preparation

Prepared by: _:;M~ik=e...;A:.:r:.;n:::o:.;l:.;d=- _ Phone Number: (713) 630-4054

Emergency Contact:

Fax Number: (713) 526-5842

Company: Digicon Safety Department Company: ,

713-526-5611
(

Phone Number: Phone Number:
\

Fax Number:
713-526-5842

Fax Number: ~
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Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Proper Name: __~AXD=-_-......::.S..:.1.:.2 -,---,_-,,- _

•
Section 1 • Product Identification And Use

Product Identifier: (User's name(s)): Dynamites & Blasting Gelatins

Product Identification Number: -'- _

Product Use: -"''-- _

Section 2 . Hazardous Ingredients

Hazardous: Ni troglycerin
,......"

Ethylene Glycol Dinitrate

Section 4 . Fire And Explosion Data

Section 3 . Physical Data

Physical State: _

Odor & Appearance:Powdery to gelantinous solid,
: Light tan to dark brown color, faint waxy odor

Flammability: Yes ]l No 0 If yes, under which conditions? Can explode under fire condt.

Means of Extinction: ----------------------------------

Explosion Data: Sensitivity to Impact: _

Sensitivity to Static Discharge: _

Section 5 . Reactivity Data

Chemical Stability: Yes:O No ~
(Under normal conditions)

Compatibility with other substances: Yes 0

If no, under which conditions? May explode when subjected
fire, suoef-~oni~shock~for hi2h eneI2Y oroiectilepact eS,ll.,t!c a

l1
.l.Y wnen COll 1.nea or 1.n !ltgt! qt1ant.

No 'Y I no, which ones? ttiacral aei8s, ease-a,
Strong acids.

Reactivity and under which conditions? _

$ection 6 • Toxicological Properties

to
im-

I=loute of Entry:

'",':>kin Itact Q y
(

Inhalation Qy

or"", _003 2-92

Skin Absorption

Ingestion

Eye Contact
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'ection 7 • Preventive Measures

'ersonal Protective Equipment Requirement: (Specify): Fgrced yenri) arign may be necessary where na~.il
ventilation is limited, cotton gloves suggested, safety glasses are suggested

.-----------------------Ie
~andling Procedures and Equipment: _

~torage Requirements: _-'S2..tl.lo~r~e5....0iunJ....>c'loo"'o~I...,_"du.ry.:u.,_"w""e""I""Ic:-.'!v""e.un...t""i""l...a...t""i0:.!.lln.......I!oo!0loi.c...aJ..U...o\IJnu...,..--'S;lJtl..!o.urue......il.lnl..Jic;.so!.!lml>p~luli..slalllnIl;C.l:e"-

ith Federal and State andTocaJ regJ,]atfpns Keep away from heat flame, ignition soprCeS

eak and S ill Procedure: In case of fire evacuate area not less than 2,500 ft. Notify authorities
In accor~ance to emergency response proecdure. only personnel trainned in emergency response
should respond. Follow applicable Federal and State andLocal spill reporting requirements.

Naste Disposal: pisposal must comply with Federal. State and loca' reiu]at1gDs. If product
becomes a waste it is potentially regulated as a hazardous waste under the Resource Conserv.
and Recovery Act
;ectlon 8 • First Aid Measures

3pecific Measures: Eyes: lrrigat;ewith DJPning water for at least 15 minutes If irritatign

persists seek medica] Wash wi t h soap and sraterj Ingestiog' Ind"ce

vomiting, seek medical attention; Inhalation: Remove to fresh air

t is recommended that usere of explosives material be familiar with the Institute of

~akers of Explosives Safety libra",' pJJhlfcations

(

(

Mike ArnoldPrepared by: _ Phone Number: (713) 630-4054

Emergency Contact:

Fax Number: (713) 526-5842

Company: Digicon Safety Department Company: ,
I

Phone Number:
713-526-56' , Phone Number:

\

Fax Number:
713-526-5842

Fax Number: I r'\,
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SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

482~40

PENTOLlTEProper Name: _

Section 1 • Product Identification And Use

Product Identifier: (User's name(s»: --'P:..:E:,:N:..:T..::O.=L=..ITE::.::.. _

Product Identification Number: -'- _

Product Use: _

Section 2 - Hazardous Ingredients

Hazardous:Petaerythritol Tetranitrate

""'"" Trinitrotoluene (TNT)

Section 4 • Fire And Explosion Data

Section 3 • Physical Data

Physical State: _S_o_l_i_d _

Odor & AppearanceYellow to brown solid

Flammability: Yes Cl No 0 If yes, under which conditions? _

Means of ExtinctionShould be allowed to burn: Firemen should not apporach closer than 2500 ft,
and should be prepared to fight incipent fires started by exploding Pentolite

Explosion Data: Sensitivity to Impact: _

Sensitivity to Static Discharge: _

Section 5 • Reactivity Data

Chemical Stability: Yes ~ No 0 If no, under which conditions? :...- _

Compatibility with other substances: Yes 0 No JP If no, which ones?Strong acids. Alkalines.
Oxidizers

Reactivity and under which conditions? _

Section 6 • Toxicological Propertle.

Rou of Entry:

Ski,,'"c;ontaCl :l N

l.
Inhalation :ly

Form *003 2-92

Skin Absorption

Ingestion

Eye Contact
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Section 7 • Preventive Measures

Personal Protective Equipment Requirement: (Specify): Dust Mask recommended for exposures level und~'
O.5mg/m3 ; Safety glasses. washable clothing~ protective gloves

-

Handling Procedures and Equipment:
Handle as high explosive Class "An

Storage Requirements: Store as high explosive Class "Aft

leak and Spill Procedure: Must be collected. Isolate area and sweep lip Pento11te -
DO NOT IISE SpARKING META' TOOTS

W O· I Must be recovered and destroyed, preferably by burninll;: Contaminated earth
aste Isposa: .

should be removed, subjected to fire buried. Small spills can be dissolved
in acetone and acetone solution burned in accordance with State and Federal

Section 8 • Fi~!WhtW1ii'Sures

Specific Measures: Irritation of Eyes, Nose and Th roa t from dust: Possible liver damage· f~om

TNT; Component: May affect ability of blood to carry oxygen; Eyes: Wash wi th large

amounts of water; Breathing: Move to fresh air - give artificial respiration if breathing

has stopped. Ingestion: Administer emetic. rest. In all cases get medical attention (

Wash with soap and water r
'"--

I

I

Prepared by: _~~=k::e:.....:.:Ar::.n:::o:.:l~d=-- _ Phone Number: _(~7~1.:;.3~)...:6:.:3~O_-4.:..:0:.:5...:4 _

Emergency Contact:

Fax Number: (713) 526-5842

Fax Number:

Company: ---=O:.:i9=.:i.:;.co;::n.:...::.S.::a...:fe:.:ty<-.::O.::e.<:.Pa.::.rt.::m.:.;.::en:.:t:..-__

Phone Number: __7_13_-_52_6_-_56_1_1 _

713-526-5842

Company: _

Phone Number: _

Fax Number: -' ,;-...
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·Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Proper Name: __~S::::o::::d:.:iu",m::....:.:M",o""n::.:tmo=r-,=i-,=l:.:lo",n",i,-,t,,,e ---,,:...:,,:~~ ,-- _

Section 1 • Product Identification And U.e

Product Identifier: (User's name(s)): _-..JEt;lC:.cOUl"iOomnqjL'...JC..-e!..JJL.- ..,- _

Product Identification Number: _.-s..C.a.A;,.S...JNi1II.nJ.........I.!..13 .1.j!Bc:-:..:9t..;3l:-:JjOL.- _

Product Use: _

•'-

Hazardous:
~

Section 2 . Hazardous Ingredients

Crystalline Silica (Si02)

Section 4 . Fire And Explosion Data

Section 3 • Physica' Data

Physical State: _...L1..l1.ljCj,UII.lJ;d"- _

Odor & Appearance: BJ"egray to green as rroist solid,
light tan to gray as dry powder
No Odor

Flammability: Yes ':l No lU If yes, under which conditions? _

None for Product
Means of Extinction: --------------------------- _

Explosion Data: Sensitivity to Impact: _.JPlI/.aa'-- _

Sensitivity to Static Discharge: _

section 5 • Reactivity Data

Chemical Stability: Yes JO No Q If no, under which conditions? _

Compatibility with other substances: Yes f) No Q If no, which ones? _

Reactivity and under which conditions? _

Section 6 • Toxicologlca' Properties

Rout of Entry:

Skin .,,"tact 0 y

Inh~tion oy

Form -003 2-92

Skin Absorption

Ingestion

Eye Contact
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Section 7 . Preventive Measures

Personal Protective Equipment Requirement: (SPecify):-=N:..:o:..:n:..:e'-- ,~"~

-------------------~~

Handling Procedures and Equipment: Use NXOSH/MSHA resp1 ra tors approved for S11 i ca approl,ed

for silica bearing containing airborne bentonite dust levels exceed PEL/TLV's

Storage Requirements: ,--- _

Leak and Spill Procedure: Avoid breathing dust; wear respi fa tor approved for 5111 ca heart ng dus t.

Avoid using water. Product slippery whep setted

Product shoudl be disposed of in accordance with applicable local, stateWaste Disposal: _--.:.~~:..:..~~::.:...~....::::.!~:=::....::..;~~====.::....:~:.:.:_.=~~~::.....:~~.L..:~~_

and federal regulations.

Section 8 • First Aid Measures

Specific Measures: __.:S:;:K:.:I.::N.:.:_.::.W::a::sh::....w::..=.it::h::....;s:.:o:.:a:Jp!:....:a:.:n:..:d:......;w:..:a:.:t:..:e:.:r:..-:u:.:n:..:t:.:i:..:l;....:c:..:l;:e;:a~n:..:. -'- _

EYES: Flush with water until irritation ceases

Th-1J.JAJATTON"Move to area free from dpst If symptoms of irrititjQ~

persist contact physician. Inhalation may

illness.

section 9 • Preparation

aggravate existing respir{

,
•

.y

Prepared by: __..:Mi=k:.:e:....:;Ar=.;:no=ld=--------- Phone Number: (713) 630-4054

Emergency Contact:

Fax Number: (713) 526-5842

Company: Digicon Safety Department Company:

Phone Number:
713-526-5611 Phone Number: -

Fax Number:
713-526-5842

Fax Number: /"



Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Proper Name: ---=L:.:I:.::Q;.:U..:ID=-..:P:.:O:.:L:.:y~G.::EL=__ _

Section 1 • Product Identification And U.e

Product Identifier: (User's name(s)):__.JL""IL10lJ,UIJ.IJ1D_Pl:!OI.1.LL.:YL..\G<.I:EJ.L~ _

Product Identification Number: N!!/u.A:L- _

Product Use: -----------------------------------

Section 2 • Hazardous Ingredient.

Hazardous: _

'"I
'.

Section 4 • Fire And Explosion Data

Section 3 • Physical Data

Physical State: _-"L=.:ig""u"'i"'de- _

Odor & Appearance: Tan to Brown viscous slurry.

ligh t oil odor

Flammability: Yes Q No lCl If yes, under which conditions? _

Means of Extinction: __DLLrynr--'c~b.e.emm.jlJc:.laul...s..CQu.zz._.JF:.l:nLBaJllm:..,_Wlll.aa.;tt.le~r:....tFCllQ.ii----------- _

Explosion Data: Sensitivity to Impact: __..:N"'-/.:.:Ae- _

Sensitivity to Static Discharge: _--'N~/C<Al- _"'__

section 5 • Reactivity Data

Chemical Stability: Yes ~ No 0 If no, under which conditions? _

Compatibility with other substances: Yes II No 0 If no, which ones? ~----_

Reactivity and under which conditions? _

Section 6 • Toxicological Propertie.

Rout of Entry:

Skin .....,ntact 0 N
(

InhalatIon ::I N

I FC'm _003 2-92

Skin Absorption

Ingestion

ON

Oy

Eye Contact ON
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Section 7 • Preventive Measures

Personal Protective Equipment Requirement: (Specify): Rubber gloves, Safety glasses

-------------------~
Handling Procedures and Equ ipment: _..!W!.!aa.;s!.!h.l-!a!..!f..!f.se'-!oc..t,se:lld......a..l:r,se.l!a,lis....l!lw:.l,iJ,tllh....l!lwjla.l.ts:.el:r_ajlDlldlL:miIlll.1LidUs;,\O/.iaUpL.. _

Storage Requirements: ..::Si.lt:.coLIr:.ee'-'"aJolw:aa-llyc....tfLrO'0IDIIWOo;PP.eeJ°:l-.JfLll;a..m...e...s"- _

Leak and Spill Procedure: ....!W!.!i"p~e'-..,!,u!!p~u~n~d"'i"'l.!!uc=t.!;e.!!.d_m!!!a!!.t~e...rLi~a!.l"-,~w~a!:sa!hL.!d;l!QW~ni!....JsUp!.J· iulU1Uw~iJt~hL..!!w~a£t~e.!r~. _

CAUTION: Material becomes very slippery when wet.

Comply with regulations concerning disposal in landfills.
Waste Disposal: --..:..:.=:....~-..::.:.:.--=..:~.=..::~:..:.::~=:..:..:===-=:..:.!:=:::....:..:.:.....:..::.:::.:.::::.:..:------

Section 8 • First Aid Measures

SpecifiC Measures: __---Jp!.Jro<o)Jl"own'OSl"eo.<ldl-c:c.Qo"'''.tt...·.ccott-''".'i.1tlthl>-,sS'r",o",s...s~m....t"'e.r"'ii.<.';ll.--:lm""Olll-'"'C,"''''''Ts",e~s:kk~I .."...J.1Lr.rri.iott...otti.100."...-.11<",,-_

sensitive individuals. Prolonged and or repeated contact with undiluted material may cause

slight skip irritation

Acute Sensitivity to petroleum products
(

____________________---l.C-

Section •• Preparation

Fax Number:

Prepared by: ~..:Mi=k~e_=.:A.:.rn::.o:..;l:..;d=__ _

Emergency Contact:

Phone Number: _..;.(7_1_3..;.)_6_3_0-_40_5_4 _

(713) 526-5842

Company: Digicon Safety Department Company:

Phone Number:
713·526·5611 Phone Number: ~

Fax Number:
713·526·5842 Fax Number: r--.
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Gdigicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

, Proper Name: .!.TEtJ1u,l.l.JI..O:lSL.ll.6 11.8 _

Section 1 • Product Identification And Use

Product Identifier: (User's name(s)): H~YD~RA=UL~I~C..c0~I~L:..._ _

Product Identification Number: --.::.N:..:/A~ _

Product Use: _----:U:.:S:.:E::D:......:.T.::.O_O::.;P;...:ERA=:.:T:;:E,.;H:.:.y:.:D::RA.::.::U=LI:;:C,.;MA=CH=I.::N:;:ER:.:.Y:..._ _

Section 2 • Hazardous Ingredients

Hazardous:

'"
(

Section 4 • Fire And Explosion Data

Section 3 • Physical Data

Physical State: ,.;L:.:I:.::;Q.::.U,::ID=- _

Odor & Appearance: ETHER ODOR, OILY LIQUID

Flammability: Yes ~ No ;:) II yes, under which conditions? __FI:...:..:RE=- _

, Means of ExtinctioHATER, FIRE EXtINGUISHER

, Explosion Data: Sensitivity to Impact: .....::N::../A:.:.- _

Sensitivity to Static Discharge: _N:.../A ....:...

section 5 • Reactivity Data

Chemical Stability: Yes 19 No 0 If no, under which conditions? _

Compatibility with other substances: Yes !Si No 0 II no. which ones? --..:.:.-.-:. _

Reactivity and under which conditions?_N:;.o:.t:.-=R.::e:.:a:.:c..:t,::iv.:..:e=---- _

Section 6 • Toxicological Properties

Route 01 Entry:

"". ':>kin L.. Atact 0 N

Inhak;ion ON

Skin Absorption

Ingestion

::IN

::lY

Eye Contact OY



r
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Section 7 • Preventive Measures

Personal Protective EqUIpment Requirement: (Specify): __L_E_VE_I._'D_P_R_o_TE_C_T_I_o_N ~~ .

-------------------~~
Handling Procedures and Equipment: IF PRODUCT IS SJILLED PICK UP WIlli OIL DRY. VERMICULITE, Eh..

Storage Requirements: STORED IN EITHER DRUMS nR SMAIT PlASTIC CONTAINERS

Leak and Spill Procedure: IF DRUM OR CONTAINER IS LEAKING PLUG OR TRANSFER MATERIALS

OONTACT MANUFACTURER
Waste Disposal: --=:..::..:=.:.....:=~=.:~::.::.:.------_:_---------------

Section 8 • First Aid Measures

Specific Measures: N_I_A _

(
/_______----;- -..-i\ -

Section 9 • Preparation

Prepared by: __--=HI=K=E:....:..:AR~N~O~L~D=__ _ Phone Number: (713) 630-4054

Emergency Contact:

Fax Number: (713) 526-5842

Company:
Digicon Safety Department Company: ~

Phone Number:
713-526-5611 Phone Number:

'. ,

Fax Number:
713-526-5842

Fax Number: /\
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C digicon
SAFETY DEPARTMENT

MATERIAL SAFETY DATA SHEET
(FIELD USE REFERENCE FORM)

Proper Name: __--'S~U!!:L~F~U~RI~C~A~C:.OI;:D _

Section 1 • Product Identification And U.e

Product Identifier: (User's name(s)):__-liH:<.vDuRIIIOJLGF.tJ>Nw;.S'UUL..FUAUT;J:;F-l,.(B~AUTUT.:.tF.lOR::iY--AJA CL;.TUDl,I)L- _

Product Identification Number: __C_AS_:_7_6_6_7_-9_3_-_9 ~ _

Product Use: U:....S_E_D_I_N_B_A_T_T_E_RI_E_S _

Section 2 • Hazardous Ingredient. Section 3 • Physical Data

Hazardous: __----lHl.lYu.nUlBJ,jOG.....Et,.ti:>..,·....suJl:.!.!.J:.Fa.AIT.u....__ Physical State: _---""O....II...Y........I...,I".O"'Il....ID"- _

Odor & Appearance: --'N""O.u:N"'1E _

Section 4 • Fire And Explosion Data

If yes, under which conditions? _No XiFlammability: Yes :l

Means of Extinction: N:.::/~A.:..- _

Explosion Data: Sensitivity to Impact: N_I_A _

Sensitivity to Static Discharge: __N_I_A _

Section 5 • Reactivity Data

Chemical Stability: Yes ~ No :l " no, under which conditions? _

Compatibility with other substances: Yes 0 No XI If no, which ones? ...O....TH"""'E""B......AC...Tun...SL- _

Reactivity and under which condilions? .lNWQIl1R.t:lMAa,IL.., _

Section 6 • Toxicological Properti••

Route of Entry:

"kin -,ntact :lY

Inh~tion :jI

Skin Absorption

Ingestion

Oy

Oy

Eye Contact

Form _003 2-92
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Section 7 • Preventive Measures

Personal Protective Equipment Requirement: (Specify): SCRA, LEVEL B SUIT (FULLY ENCAPSULATED) (.

---------------------:8
Handling Procedures and Equipment: _.JD.!.IIiJiK"'E..I-'lN!lI.G~MAc.o.IE"'_'o.IR~II.£Au.L.......!!WAdIE.u..R!L!M~O.lJN:!.!I!JTL\O!J:RS~.tF~01!R~VA~PO~RURE~D!!.UC£TI.I!.!02!NL __

Storage Requirements: __P,.;.O_L_Y_D::...R_UM_S..;.,_AC,.;.I_D_T;.;A::...NK..;.S---' _

leak and Spill Procedure: _--'S...I....O'-'P--"L...EAK""",......D""I"K"-E.....ARE~<£:A....-I.oCA!1JLi<!L"_"Sc!!AF£_"'.EIY!.L...!D!fE:.!:P:!lAR~TM!:!;EN!:!!.!I'- _

Waste Disposal: .::C.::l:lN:.:.I.::A::.:C:..:I:.....:rM=NE:;R::.- _

Section 8 • First Aid Measures

Specific Measures: _---'OO:..:.......:N.:..:O:...;I:......:U:.::S..:E---'W..;.AIE=R:::.....;UIlL=:::E.::S.::S_V.:.;AP:=.;O::RS.=...:AR=E:....:.:HE.::A:.:VY.:..:....:B::,:U:.;I:...:;O::.NL::::,:Y--.:I:::.O...:KE::::,:E:.:P--.:V::.A::,P:.:OR:S::...:D:::N:.'__

I' r

(

______________________---l( ~

Section' • Preparation

Fax Number:

Prepared by: _-'-_.:.cM:.:1.:.:K=.E....:A.::RN.:::.:O:.::L:::D _

Emergency Contact:

Company: --=D:.:Jig;!;.ic::o:.:.n.:..S=af:.:e~ty~D.::e.t:.Pa::::rt::.:m~e:::nt~__

Phone Number:__7_13:...-..:.5.:.,26:...-..:.5.:.,6_1_1 _

713-526-5842

Phone Number: __..:.0_1_3.:)_6_3_0_-_40_5_4 _

Fax Number: (~7:..:1:::3"-)....:5:;2:.:6,.;.-5::;8;::4:;2 _

Company: ~

(\
Phone Number: _

Fax Number: '"
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SAFETY DEPARTMENT
MATERIAL SAFETY DATA SHEET

(FIELD USE REFERENCE FORM)

XENOY· RESIN 6230-1001 01/01/93 PAGE 01104
1. CHEMICAL PRODUCT l COMPANY IDENTIFICATION

MANUFACTURER / SUPPLIER
General Electric Co~.ny GE Plastics Canada, Ltd.
Ona PI••tics Avenue 2300 H••doMval. 11vd.
Pitt.field. MA OIZOI "ississ.ug., ONT L5N 5P9

EMERGENCY TELEPHONE
(lIZ) 131-72~5 (Z~ hou,..) Medical (8IZ) 831-7Z~5 (Z~ hour)
(lIZ) 131-7'~~ (Z~ hour) Other (8IZ) 831-7~~~ (Z~ hour)

NON-EMERGENCY TELEPHONE
(800) 1~5-0600 (800) 8~5-0600

PRODUCT IDENTIFIER: XENOY
PRODUCT DESCRIPTION: Poly(butyl.n. terephth.l.te) (PIT)
(CAS. 30965-Z6-5) I Poly(lisph.nol-A e.rbon.t.) (CAS. ZS971-63-5) poly.er
blend, glass fill.d.
PRODUCT USE: May b. us.d to produce Molded or extruded
.,..t:icles or as • COIftDOnent of othel"' industrial Droducts.

2. COMPOSITION/INFORMATION ON INGREDIENTS

"
This product consists pri••,..ily of high .oI.cul.,. ",.ight pO}Y_". which .r.
not expect.d to b. hazardous.

\-
Additional co~position.l data .re provided in the REGULATORY INFORMATION
••ction fa,.. WHHIS, SARA 313. C.lifo~nia P~oposition 65, and va~ious state
right-to-kne. lavs.

CAS ~ER OSHA UIlITS ACGIH UNITS
CHEMICAL MANE

65997-17-3
gla.s

10.0 ...I.~(r••n.i'r. )

-- 3. HAZARDS IDENTIFICATION
EMERIENCY OVERVIEW: Solid pellet. with alight or no odor.
Spilled pellets create slipping hazard. Can burn in • fire cr••ting dana.
toxic ~ka. Molt.n pl.stic can cause ••vara th.~..l burns. F..... p~oduc.d

durino ..It proc.ssing aay caus••y., skin ~ r ••pi~atory t~act irritation.
S.condary OPerations, such as Grinding, .anding or .awing, can produc. duat
which ..y pra.ant an explosion or rasPiratory hazard.
POTENTIAL HEALTH EFFECTS

EYE: Product .ay caua. irritation or injury dua to
..chanical action.

SKIN: P.llet. not likaly to caus. skin irritation.
IMGESTION: Not acutely toxic.
INHALATION: Pall.t inhalation unlikaly dua to physical

fora.
CHRONIC/CARCINOGENICITY

NTP: Not Tasted
OSHA: Hot Ragulated
IARC: Not liated

MELT PROCESSING HEALTH EFFECTS: Hoi tan plastic can cau••••var. burns.
/""

r Proc.ssing fu.as .ay causa irritation to tha ayes, skin and raspiratory
tract, and in casa. of savera over-exposure, nausa. and h••dacha.

Gr••sa-1ik. processing fu.e condensate. on vantilation duct work, .olds .nd
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other aurtac•• can cau•• lrrltatlon and InjUry to Al".
MEDICAL RESTRICTIONS: Tha,.a ara no knovn hu.an h..lth effech
aggravatad by axposu,.e to this product. Howayar, cartain ••nsitive
individuals and individuals with r.spiratory i-oai,.••"t•••y ba affect.d
by axposure to coaponanta in the proc•••ing fu....
IIOTE: Additiv•• containing cartain heavy ..t.l
ca-oounda ..y ba pr••ant. Th••• ingredients ara ....nti.lly bound in the
pl••tic ..t,.ix and ara unlikely to contribute to workplace axposure under
r ndad nrn....inn .nnditinn.

'I. FIRST AID MEASURES
EYES: R••ova contact Ian•••• t one•. l_diate1y
flush aya...all with copious Quantiti•• of wata,. or nor•• l ••lin. for at
1••st 20-30 ainuta•. S••k ..dice1 attention.
SUN: Wash skin thoroughly with .oap and wat.r.
Seak .edical attantion if rash or burn occur•.
INGESTION: Not probabla. H a larga a.ount ia swallowed,

•••k ..dical attantion.
IIOtALATION: Not likaly to ba inhalad due to physical

for•.
MELT PROCESSING: For aolt.n plastic skin contact, cool rapidly
vith water and i~ediat.ly s.ek ..dical attention. Do not att.apt re~oval of
plastie without ..dical a.sistanca. Do not us. solvent for re.Dval.

For processing fu.e inhalation irritation, l.ave eonta.inated ar.a .nd
br.ath. fresh air. If coughing, difficult bre.thing or any othar ayapto-s
develop s.ak ..dical attantion at once, aven if ayapto.s dave lop at a latar
ti.e.

For skin contact with fUMe condensate, i ••ediately wash thoroughly with soap
and wetar. H irritation d.veloos saak ••dicd attention.

S. FIRE FIGHTING MEASURES
FIRE FIGHTING: Approved pressure de~.nd breathing apparatus
and protective clothing should b. used for all fires. Water spray i. tha
pr.ferred axtinguishing MediUM. This product will .elt but will not ba
c.rried on the surface of w.tar.
EXTINGUISNING MEDIA: Watar spray and foa•• Vat.,. i. tha be.t
extinguishing ..diu.. Carbon dioxide and dry cha.ical are not ganarally
,.aco...ndad because thei,. lack of cooling capacity ••y par.it ra-ignition.
HAZARDOUS COMIUSTION PRODUCTS: Hazardous co~ustion product...y include
intens. h.at, dan•• black ..oke, carbon .onoxide, earbon dioxida and
hydrocarbon frag..nts.
FLASH POINT: Not Applicabla
LOVER FLAMKAaLI LIMIT: Not Eatabli_d
UPPER FLANNAaLI LIMIT: Not Establiahad
AUTOIG'UTION: UOC (..OFl. .sti••t.d
CONDITIONS fW FUJIII8ILITY: Raquir•• a continuous fl... • ourc. to ignita .
EXPLOSION DATA

IMPACT SENSITIYITY: Not ..naitiva to ..chanical i ..act.
IT~TIC DISCHARGE: ~;:.-:~:~~~: ::Da:;~~:G:~acharlla.

6. ACCIDENTAl RElEASE MEASURES - - '~-.
:." -

GENERAL: Swa.p or gath.r up ••t.rial and placa in
aroDa,. containe,. for disoosal or roeovarv, (Sa. DISPOSAl. INFORHATTlllO

7. HANDLING AND STORAGE "
; -;. .

HANDLING: Follow ,.eco..andations on lab.l and in
processing guid•. Prevent contact with .kin and ay.s. Us. good industrial
hygiene practices. Provide adeQuate vantilation. Sacond.ry operations such
as grinding# sanding or sawing ••y produce a dust axplosion hazard. Us.
aggrassiva housek.eping activiti.s to pr.vant dust accuaul.tion; a.loy
bonding, grounding, vanting and axplosion ,.alief provisions in accordanca with
acceptad anginee,-ing p,.acticas.
STORAGE: Store in a dry place away frOM Moistur.,
excessive h•• t and sources of ignition. Avoid storage n••r foods to prevent
food contamination.

(

\
r-..

I
'-..
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8. EXPOSURE CONTROLS/PERSONAL PROTECTION

INGINEERIHG CONTROLS: A continuous supply of fresh air to the
workplace togethe,.. with ,..••ov.l of proc••sing fu••• through exhaust Syst•••
i. ,...co...nded. Proc.s.ing fu.. conden•• t •••y b•• fir. hazard and toxic;

!!.-'"""'
,..••ov. pariodically fro••xhaust hood.~ duct work and otha,.. surfac•• using
appropriate par.onal protection. For powd.,... and r.sidual dust. r.f.,.. to

~ . HAHDLIHG AHD STORAGE section.

Vantilation ,...Qui,.....nt• .uat be locally det.,..inad to li.it exposur. to
••t.,.i.l. at thair point .f u... Dasign techniques and guidelines ..y b•
found in publications such as:

Industrial Vantilationi aveilabl. fr_ the AMe,..ican Conf.r.nce .f
6ov.,.~nt.l Industrial Hygienist., Co..itt•• on Industrial Vantilation, P.O.
lox 16153. lansing, "I 41911.
PtRSONAL PROTECTION

EYI/FACE, 'I••,. .af.ty gl.ss•• with side shield. or
ch••ical goggl••. In addi tion, usa #ull face shield wh.n cleaning process-
ing fu•• cond.n..tes f,.~ hoods, duct. and other surfaces.
SKIN' When handling pellets avoid prolonged or
rape.ted contact with akin. When ..It proce••ing product we.,. long pant.,
long .leeve., veil insulated glov•• and face shield when applicable. U••
appropriate protective clothing, including che.ical resistant glov•• , to
prevent any cont.ct with proc•••ing #u.. condensat••.
RUPIRATORY: When processing fv... are not adequately
controlled, u.a re.pirator approved ~or protaction fro. organic vapors and
acid gases. When dust or powdar ~,.o. secondary oparations, such •• grinding
.anding or ••wing, ar. not ad.Quately controll.d use r.spirator approved for
D,..,.,tec"t; nn fro. du-t.

9. PHYSICAL AND CHEMICAL PROPERTIES
PHYSICAL STATE: Solid
ODOR AND APPEARANCI, Pla.tic p.ll.t with slight odor.
lOlLING POINT: Not Applicable
MILTING POINT: S•• COHHENT b.low.
VAPOR PRlSSURE I_g), Nagligible

'" VAPOR DIIlSITY loir:ll , Hot Applic.bl.
SPICIFIC GRAVITY lwotor:l): >1
VATIR SOLUlILITY: Insolubl.
7. VOLATILU: Negligible
pH, Not A<>.. lic.ble
ODOR THRlSHOLD: Not E.toblish.d
EVAPORATION RATE' N.gligible
COIFFICIENT VATlR/OIL DISTR, Hot Establi.h.d
COMMENT: Thi. product doe. no"t exhibi"t a sharp _1 ting
ftnin+ "'m+ ."f'+.na o••duallv "v••• wid. t ....... t, .a .anoa.

. 10. STABILITY AND REACTIVITY ... :
_ •..

STUILITY: Stable und.r reco...nded conditiona of
.toraga and h.ndling.

REACTIVITY: Mot r.active und.r ,.eco...nd.d conditiona of
handling. storag., proc••sing and u...

~ITIOHS TO AVO". Do not exc••d ..It t.~.ratur.

r.c....nct.tiona in product literature. In order to avoid autoignitionl
hazardous dec.-.osition of hot thick ..s ••• of pI••tic, purgings .hould be
collected in ...11, flat .na.... or thin strands to alloM for rapid cooling
and quench in wa"t.r. (S•• EXPOSURE CONTROLS/PERSOHAL PROTECTION s.ction fo.
respiratory prot.ction advice.)
HAZARDOUS DICOHPOSITION, Proc•••ing fu.as .volv.d .t r.c....nd.d
processing conditions contain trace lav.l. of t.trahydrofuran (THf) and ••y
~"n+.in t ••c. lovob of ohanDl .lkvloh.nola dio.v!;,••bonat.....d· .... l.tos.

11. TOXI COLOGI CAL INFORMATION
PRODUCT.

EYl' Product not considered pri••ry ey. irritant.
Whan .i.iIar products, in finely dividad for., vera plac.d into the .y.. of

I--.. rabbit., slight transi.nt rednes. or discharge occurrad - consi.tant 'fith
the axpectad sliohtly abra.ive nature of the resin ..articl••.

c
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SKIN: K••1" 1. not a skln .rrU""t 8ftCl Clooo not
caus. ••nsitization. Finaly ground r ••in, appli.d at • do•• of D.Se to
abraded and non·.bradad rabbit akin, did not produce detectable irritation
or oth.,. clinical aions. When t •• tld fo,. akin sensitization potantial in
guin•• pigs. no skin r ••ctions w.,.•••en with lither the inductiYI .r
challangl applications of ,.••in.
ACUTE ORAL: Orol lDSO <Rotl >5 e/ke. ooti..tod.
ACUTE INHALATION' Proc•••ing fu... f,... ai.i1.,. product. ara not
consid.r.d toxic. In acut. inhalation t ••t., lab.r.tory r.t. ..,.. Ixposed
to proc•••ing fu... .t concentr.tions Ix_gOlrating tho.. that would lik.ly
occur in Norkpllcl situations. No d••th••r aigna of toxicity, excIPt
transient irritancy in 10.. c•••• , WI,.a notad during the , hour fu.e axpos·
ure ~est•. Therat::ra no distinct or consistant traat-.nt related ti••u. or
ornan ,..hanl"l.s not in ara•• nar:r . .

12. ECOLOGICAL INFORMATION
-

GENERAL: Not oxpo~~od ~:l~rooont any significant
.c818ft''''a nro I •••.

13. DISPOSAL INFORMATION
RCRA HAZARDOUS WASTE: Product i. not a leRA haz.rdous w••t •.
WASTE DISPOSAL: Recycling i ••ncouragad. londfill or incin.,..·
oto in .ccordance,with fede,..al, st.t. and local requir...nts. Coll.ctod pro·
ce••ino fu•• condensates and inciner..tor .sh should be tested to det.,...in.
",ast4i classification.

• H, TRANSPORTATION INFORMATION
DOT HAZARD CLASS' 'Not Regulated
PROPER SHIPPING NANE: Not Ragulotod
IDENTIFICATION NUMBER:.·

,
Not liotod

TDGA: .- Not I 'R"~r~
o·

,15, REGULATORY INFORMATION
Listed b.low are chaid'c41 substances subject to suppli.r notification
r.quire..nts. Th. P.,.c.'i't:a.~, wh.n pr•••nt, r.pr•••nt av.,..ag. valu••.

- -
CAS NUMaER ; " • aAU . _IS CA-U FL RI

CHEMICAL- I )u'.~' 1:, ( .~t
65997-17-3 .-J.1o . X

• 1••• r...... i . - ..
TSCA STATUS: Thio product co.;lios with tho Cho.ic.l
Substance Inv.nt.,.y r.qui,.....nt. of the US EPA Toxic Sub.tanc•• Control Act
<TSCAl.
lIKMTS eLASSIFT"ATTON: IIft+ • r_+rftll.~ eroduct

16. OTHER .-. .' . ... ;... , .... ~~>. ..-... .. ._.- ... . ..._...

(

(~

Prepared by! _Hi_k_e_A_r_n_o_l_d__.,..,.. _

Emergency Contact:

Phone Number: _(.;..7_1_3.;..>_6_3_0_-_4_0_54 _

Fax Number: _---'(1.-7<..1..3..)/--'5..2"'6"'-:.5"'8"'4..2'- _

Company: Digicon Safety Departmenf Company:
~-

Phone Number: 713-526-5611 Phone Number:
,
,
~

Fax Number:
713-526-5842

Fax Number:
r--



CJdigicon
482~54

. --- SAFETY DEPARTMENT
. MATERIAL SAFETY DATA SHEET

(FIELD USE REFERENCE FORM)
--

TRADE NAME CCommon Name or Synonym) CHEMICAl NAME

Aluminum AJloy Alloy Serle, 1000. 2000.3000. 5000. 6000 end 7000

I. INGREDIENTS

EXPOSURE LIMITS

Material or ColDponcat CAS Number % W.ight OSHA PEL (mgM1'1 ACGIH TlV lmg/m'l

80.. Mol"
Aluminum (AI) 7429·90-5 90-99.7 15 Dull 10.0 Mo... Dull ol Oxid.

5.0 Welded Fume
Aloying _ ....

Chr_ (C.) 7440-47·3 <0.01-0.4 1.0 Chromo Mo'" 0.5 Chromo Mol"
Coppo' (CuI 7440-50-8 <0.05-8.0 0.1 Fumel1.0 Dual 0.2 Fumel1.0 Dull
Iron CFe) 7439·89·8 <0.35-1.0 100xid. Fume 5 OxKla Fume
Magnesium (Mgl 1309·48·4 <0.03·4.9 15 Oxide Fume 10 Oxid. Fume
Menge".•• IMn) 7439·96·5 <0.02·1.5 Sc Ou,tlSc Fume Sc DUIIIl Fume
Silicon (Si) 7440-21·3 <0.25-1.2 150ult 10 Tot.. Ou.t
Titanium mt 7440·32·6 <0.02-0.2 15 Ti o;oxKSa lOTi Dioxida
Zinc IZn) 1314-13·2 <0.05-6.1 5 Oxtde Fume 10 0u.tJ5 Fume
Bismuth (81) 7440·69·9 <0.40-0.7 Not Establi,hed Not Eltabtished
Boron (8) 7440·42·8 0.0& max 15 OlC.Kj, FutTM 10 Oxide fume
Loed (Pbl 7439·92·1 <0.40-0.7 .05 OUlt • Fume 0.15 Oult & Fume

enadium M 7440-62·2 0.05 max O.Sc Ou.tJO.l c Fume 0.05 DuOllO.05 Fume

(

Nog: Aluminum"'OV" will be compriaed of vlrioue combinatiON of the "'menta .hown 1Ibow.1n eddition. other eRoying elements l'nIIy
M pr...nt in minute quantiti••. No parmi... Ixpoalf' lirnita (PEU or ttw••hokIlirrSt velua. fTLV) .xi.t for eluminum elloYl.
V8Iu•• shown ara applicable to component "ement••

II. PHYSICAL DATA

I MATERiALIS IAt Nonnol Condilional I APPEARANCE AND ODOR I % VOlAT1lf BY VOLUME I VAPOR DENSITY
o LIQUID • SOLID 0 GAS c OTHER sa--,-G.ey. 0d00I0n NIA N/A

ACIDITY/ALKALINITY Melting Point 900-1200 • F Specific Gravity (,,\01-11 Approx. 2.5-2.9 VAPOR PRESSURE

pH-N/A' Boiling Point N/A OF Solubility in water (" by weightl Negligib~
lrrm Hg at zo" Cl

N/A

III. PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY PROnCTION Appropriate du.t/mi.tnume ra.r.tor
HANDS. ARMS AND BODY "'ol.clivo glOVOI o_1d be wo.n ..should be uaedl to avoid exc...ive inhetetton of paroculat... If

exposure limite .r. r.ached or exceeded, u•• NIOSH approved required for welding, burning or handling operations.

equipment.

EYES AND FACE Safety glesse. should be worn when grinding or OTHER CLOTHING AND EQUIPMENT Ao r.Cl\lirod d.pending on
cutting. Fac. ehield. should be worn when welding or cutting. operation. end s.fety codes.

IV. EMERGENCY MEDICAL PROCEDURES
...---;0.

\ IALATION: Remove to fresh llir; if condition continue•• consult e phyeicien.
YECONTACT: Rush thoroughly with running .et.r to remoYe particulat.; obtllin mediClil ettention.

SKIN CONTACT: R.-nove perticle. by w••Nng thofoughly with soap and water. Seek rnec5caI ettention if condition ~'''ets.

INGESTION: If lignifiunt emounts of metal .r. ingeste4. coMUIt phywicien.
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For.,tandetd ~,•••o... 'e.a. "*1"'0. C\lnuw~, gril'di"'Ol......rurn ...,. Pf••etll • to. tt..'h Mk by .",....tioft end .... wuaIy
conatd.,ed. """••nc. d"'I'. To.tc1lybV.,..tion-1'lOM 'llPKted. SlMMd .....-lIel anitnt.nt. WtlldinO.-nd plalllNl cuttinG ol.VII
~ In Coppif 12000 and 7000 MIMI' me., pt"eM thot pot....., .., .......~t• .. c...... turn.. wtKh eM ,..."., ifl ......,
, • .,pttatorw trKI IIn,.bon. neuM', eftd ,...... 'wme r................. ...-..rn ....... ....,........,... Mol ,'It I ." ""...tou.
.. fume; how....... tMy 40 nol Pf.-.nt • CMdrtCl9WK Of .ctwt hMItIh........- _ " u.w ... ...-nIt"'" of d'w ............

£ in which IMy ... prell"". 0...• ...". to'" fufN....... eft ................. *'- Deft ,..... itl -...h 10Del ,H.c... ....,.... ~ .,..1.... dietu.o.nc... ,... cholngM, ........... ,..",...,........uoiM................................--

• chan'O". The _eldiftQ of~ eIov- mey SJIIfWf'" oetboft moM................. NOM nitr...,. ..... int,.,ed,....-on
:I: end ultr""'oIet ,-.cion.

MEDICAL COiiCMT1ONS AGaRAV.nD IY lXII"c.'-N: ..1Idi '$ ,+ wfttl monic ""1ItNV ...........:_thrN. ....,..,
btonchnie, ......YMtM. tiC" ",..., M IIlit'<ttwMty lilt..,... by .", twIMI ., ..........~......, .......,..

OCC'W'A'TIC:*AL aJCJ'Oe~ LMTI: S..~........... SectiM I.

fLASH POINT AUTO leMmoN TEMPERATUfte: FlAMMAaf lM'TS IN AIR
fX1lNGursHIHG Mft)tAc: Low., X '"... 0 " N/A '-' '"

For ....eft~ UN dry po"''' nnd.c: -;; ./A• 0• Q. f1IIlE AJIO DPloelOH HAZARD. ExnNCutSl-tWG MEOlA HOT TO at: U$m-ii: >C Aturftnum tubut... producta • noc pte-ftt fi,. Of t.po.iOf'l ha,...
W u ......... nom'NIII condiu~. Dof'lOt ........~ ..... enmollWl ............

ITAUJTY I..,CQMf'A11I&.ITY (MATEJItIALI TO AVOIDI

• St'" OUnet.... RNC1. wtth .ttong ..:id. to 'Ofm hydrOgln ga•.

COHOfTlONS TO AVOID: Aluminum product. undw nomW condidoM .,••t~ during VII, .....tgt .,.. tllI'\IIPOftadon.lWogtn
tldd. and aodium hyd,o.e in cont_t "th IllumirunmeygeMflMe ........ mi¥tu,.. of """,opn. FinefydiWkd a1ur'1'l1itun.~h
.. ItNI chipt: lIf'Id linH. "II fofm expIOIliYI rnixtvf.. "" .,... "eo will 'orme~"wmixtu,e. in., in thti pr...nee of brMItIt••,
iodl1... 01 emmonium nit,.lI. Strong oudlle,. c ...... 'l'iotllnC ,.ectioN with coneidllsbl. heat gene'ation.

1:
">
';
U••a:

VI. ENVIRONMENTAL

SPtU 011 LEAK "'OCBlUIlES
FiN cumings ... IINI chipe .houId be ....t 01 vec::uurNd. Set.~ can ..~ 'Of' ......uN.

WASTE DISPOSAlMETHOO'
UNcI 01 unused product should .. d1S1pOMd of in tlOOOfdence ... ,.-rtf. Stat. Of Loc. u ~rions.

-Oi.,oH' """t compty with Fadaf•• s.... end Lee. elispoul., eliacherga .

VII. ADDlnONAllNFORMATION

- DID.- t-..dt ....~ ffWtaII_~ .....~ ..... knowing""" .........N.

~.$."''''-''''''''''''''''''''''''''''''''''...... 2000 ..... 1000~ ..,... ,...,,., tit ClUtIMo to evo6d cteeki""...........,po..,,,.... ..~ , .
......, .... COfttIOi .........JH'~'" ""-.

• DI$ClAJMUl
The in'onntItion in .... MSDS ._ obUiMd trem MUrC.. which .. Miew ........ ho• ...,.,. the information .. ,..~~ ..,.,
,..,...ent.tion 01 werranty........ 0( implied. ,...,ding the lCClUfecy Of ClOfU'eCtftNlI.

The condition. or method. of ....ndling. dorage. UN end chpoNI ...... JWodl.uct •• beyond Ol.Ir control _ may be be beyond OUt kno.......
For this IM'd other ".-elNi••• do not aaaurne ,..onsibifity and ••••1Ity dilloAairn 'dity 'Of 10M. damega 01 ....... erWng out of If in MY
.rf ConnKted lrith the hendIi.... 1't00acll. UN Of diitpOMl 0' the product.

Emergency Contect:

(

___~D:::,~·g~ico~n:..:S:=af:::e::Jty,-D:::::.ep!:::a::rt..:;m=e:..:nt:.....-­Company:

713-526-5611
Phone Number: _-.:-:.::-==-=-=---------

713·526·5842
Fax Number"

Company: _

Phone Number: _

Fax Number: _
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.------------------------- ----------,
TRADE NAME (Common Name or Synonym)
Stllin.... Steel.

CHEMICAL NAME
AISIISAE Grede. 300 Serle•• 400 Serle•• Spedel ADoy.

I. INGREDIENTS

EXPOSURE LIMITS

MoJaiaI or Component CAS_ ""WeiGht OSHA PEL (mgIm 'I ACGIH TLV lmghn'l

_.Mo.eI
Iron (Ft) 743''''-11 38.D-8lI.5 10 Ollid. Fume 5 Oxide Furno

Aloying EI.mente
Aluminum (All 7429-1D-5 <.01-0.5 15 Du•• 10 Du.tlS Furno
c.rt>on (CI 7440-44-0 <.03·2.0 Not htabli,hed 3.5 AS C.rbon Block
Chromium ler) 744D-47·3 < lD-27 1.0 Ctvomo Mo.eI 0.6 Ctvomo Motel
Cobel. (Co) 7440-48·4 <.01·.75 0.1 Cobol. Mo.eI O.OSC_Fume
Coppe,(Cul 7440-5C).8 <.18-4.5 0.1 Furno/1.0 Du•• 0.2 Fume/l.0 Du••
Mengen... (Mn) H39-,5-5 <2·10 50 DuIlI5c Fume 5e Du.tll Fume
MoIybd.num (Mel H39·98·7 <.04-5 '5 Inlo'ubl. Compounds 10 Inloltubi. Compounds
Niekel CHi. 7440-02·0 <.12·34 1 Nickel Met" 1 Nick.l Met..
Phosphoroul (P) 7723·14-0 <.01·.06 0.1 Pho~horou. 0.1 Phoophoroul
Selenium (Se) 7782·49·2 < .01-0.3 0.2 S. Mit" 0.2 S. M.,..

"
Siicon CSi) 7440-21-3 <.15-2.0 15 Dull 10 To.eI Dul'
Sulfur (SI 7704-34-9 <.01·.011 13 Sulfur Dioxide 5 Sulfur [);oxide

( Titenium mJ 7440-32·6 <.0:·: 70 t 5 Ti Dioxide 10 Ti Diom.
Columbium }CCb+T.)

7440-03·1 < ;"·1.10 Not htllbli.hed Not EstablitMd
T.ntelum H40-25-7 5.0 T. Mitt: 5.0 T. Metal

No..; Ttwt lIbov. lilting i•• IUnvnary of .I.menta uMd in IIoyin, stllinl••••t..... VariOUI ored•• of Iteel will conI.." difflr.nt
cornbinetione or the'l element•. Tree. elementt rney ... bel pr...nt in minutl .-nount•. No permi.aible Ixpowrl limita (PEU
or thr..hoId. limit veIu.. CTlV) lJi.t for .teinll.. • t..r. V......hown .r. appkebla to component eIemInh.

II. PHYSICAL DATA

MATERIAL IS (At NonnoII Conditio,..1 I APPEARANCE AND ~;;OR I "" VOLATILE BY VOlUME I VAPOll DENSITY
oUQUID • SOLID 0 GAS 0 OTHER Silvery-Grey. Odorless HIA NlA

ACIDITYIA~L1NITYMelting Point Approx.24OQ-2800 "F SpecifIC Grav;·.· ti-l ,01-11 Approx.8 VAPOR PRESSURE

pH-N/A Boiling Point N/A 'F ~Iubilitv in W••ilr l'l' by weight) N/A
_".,20·CI

NlA

III. PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY PROTEcnON Appropriltt duetlmilt/fume "spirator
HANDS. ARMS AND BODY Protoetive g10vel lhould be worn ..• houId be uted to avoid Ixc...iv. inhllnon of pertlcvlltn. If

expoeurl limitl Ir. reeched or exc••ded. UI. NIOSH approwd r.quired for w.lding, burning or handling optrttiOM.
equipment.

EYES AND FACE S.flty gI••s., should bt worn when grinding or OTHER CLOTHING AND EQUIPMENT AI roquirod dlpending on
cutting. Fac. shi.ld, should b. worn when Wilding or cutting. op.rttion. end ta'ity cod••.

IV. EMERGENCY MEDICAL PROCEDURES

INHALATION:
EYE CONTACT:
SICIN CONTACT:
INGESTION:

Remove to htlh .r; if condition continues. conlult , phyaici.n.
Ruth thoroughly with running wlter to rtmOV'I pllticul.tl; obttin medictl .tt,ntion.
Remove plltid" by ...hing thorougNy with soap end Wltll. S.lk medic. 'tt,ntion it condition per.lta.
It ,ignific,nt emountl of metll Ir. ingelttd. con.ult ph'flici,n.



Vo Ht:..L I H/SAfETY INfUhl<lA IIUN

St."'." ,,", Pfoducte '" lhel, .oId etat. pt...", no inNIl.eon.~. ef oontect hNIIth MJerd. ClipMatione IUCh _ ..........
weldinG...~. tK&ling.~ end rNlChining. which,.... 1ft .VMing the •.,.,....,..YN .f ,.... ptodt.tClt '0, ., ebow itt ......
potM.... fHWlt '" the o-ne,atlOn .1 __me~I" rney"....nl hu...... The ..... allPMVf' hII,etd .. inhM,t*". I"KU .,
'-"&POI'Uf' t. t..",. end .,., •• _ lotio••:

AC\ITI: E.c....w inhaIatiotl of ""'~~ ... .,., ftWY ~IftIn'It-''' ............ end,N..t. foIeh ooncent,.dOM '" "'"'"
end .,., of Ilon-O»d.,~~.... Oappel, dna endlNd ....y...". 1ft ....... "-"- 'ft'IM. Typtc.allymplOf'M I... from 12 to" how,
end cot*lt of .......telltc Uleta in U. mouth. .,.... ... Intt-.n of IhI ttwMt. ..... .., 'ewt.
cttROMC: CtvCN'lio ..-d "....,..., ""'*"-' of ..... _ 0 ...... 01 "'"- ., cIwt ., IN 'oIowing~ J'nrf ...... «he
c:onditlOnl htad oppoei1l the ...".,.:

Alwminum: tlri.,tion ., IN .......... eM .......
Chforrwm: l ...... of the ........ InUOIOW .....,.... ......., oenoer of the I'IOM 01 kItlo-·lwonchooenic ...aiftofone

.s: C"'I: ....,.ttlfy tfat~ IIdft fMh- CotlIM,: Imtatton .f IN ..,.......... 1tvMt. me'" """- •."... It_:~"''''','''''''''• ..........: ............... • ........ ., n •• 4lII••
:I: .......tdl um: R........." Veot inttMioft. ,..... Iwf ... kidMy ........ boN defomlity

Nic*_: L.MioM.f eN ..... 1'lIIIUOOW .......... ...-..v .....f IN MM., ... 91 brcM'Chogltrio NrdtllellW
!'Meo""": H.ct0llie of the~
S"l'IIU'ft: H.... Met bfOftOtMl kriteoon. e-trolnt......~. e-k bt..,,, odot
SlollfuI: IAa Nt", dioJDdeI £dttN 0' U. tu,..
Til.,..urn: No chlonie debiiteting aymptotnll incIiuttd
Coar..mbtumlTant"""': No ctwonc debititatitlO.~~ta4

...£DICAL COHDlTlOHI ACQAAVATID IV EXJl"c.UfII: "'" ; ..... with ChroNe '••'MOIY diMfd.,.. D.•. : MttlrrY. CNorio broftchili••

........... etc.) rney~ ..~ .neet'" by .,.,." ""-'- Of~ perticueat. rNln., .xpoeuI••

OCCUPATIONAL EXPOIlJIIIE LNlTI: S......oducta Ingredillnt. Sectioft I. Ctwomium end N;ck.. haw been IdentifMd by lhe
!nt.~Agency fo, R......ch on~ (IARe) ettdlof the N.tioMI TollicokloY "'ograrn (NT" .. pot.n.. cene., cateino ...,..••

-
:tASH 'OINT AUTO IGNrTlON TEMPERATURE flAMMABlE UMTS If AIR fXTlNGUISHWG MECMA_. Lo_

X ... 004. not p'...nt t". or .xplOlllon hazlWd.

'lAo ., HIAo "- ... under nonNII conditione. UN city ~wd...
Of Mnd on moIlen met"•.

I~
'f AJC) EXPlOSION HAZARD' fXT1HGUISHIHG MEDIA NOT TO .. USED
.j...... tut:w..U, product. do not pt..-nl fir. Of ••pIoeion hu.... UNlet' nortNll Do not VM ......, on mott.n me.. Of fif..
•:ditionll. ft.... metal p.t1id•• ...,ch M ptoduoed In grinding Of """"9 c-" butn.

c...... by Ii.... met" PAt'ioI...gh concentr.tions of metan,c fine• .,. tt. ., mey pt""" -" uptofion hu....

- ITAMlTY IWC,*'AT-.nY IMATDI&ALI TO AVce,

U
...- a UntIt'" " ..ct. with "'0f'lCI edde '0 form ""'wdrOGen 0".

OHDlTtOfllS TO AVOID: StaltN•• ft_ .. ,.",,"r.tur•• abow 'M me'tine point mey llbera•• '....me. cotltSiining olUd•• 01 iron w
O'f'ng .c.,-.nll.

-'ZARDOUS DECOMPOSITION PRoouerl:
.,"e duilt Of k,me. rNly be ptoduca4 .mng ...ektino. burNno. grinding end ,oeetiv meehining. R.,., to ANSI Z.'.1.

VI. ENVIRONMENTAL

SPILL OR LEAK PROCEDURES
Fine turning••nd em.I chiJM thoukI be .....' Of~. Scr.., met. can be redeimad fOf re--vH.

WASTE "'S'OSAS MfTHOO·
UHd Of..".,Md ptoduct'aohould 1M~ ., ift _oce ,..,.,. S l.oc.-I~ ~•

•o;.poe. mute COf'I'IIlIIy'~ ,...... S L.aoI' Of lIiacMr.. LIi .

(

r
•

Th<

'...

VII. ADDITIONAL INFORMATION

no. ...., be t*-".Of ................... fNY , ef thI....,.. roelI.

'C*'k ..,.., when -.... Of burNnI DOUId be • __ef"""" tot 00i'.U '4 "-"', .......w..

DlSCU..EJ1
~ ..... MSD$ •• obUined from MUreee wHcI\ .. '-lew .,. ,..... howftIGI....~l .. ptO'llidad wtIhaut .",

...uItion Of ..."....,••~ ., implied, '.............eoy Of ootrectftaM.

TN ....fldOftlt Of....chocN.,.....,. end~ of tha.......- COftCnlf __ ftWYbe be beyond..~.
For I ••nd ....... ....,....... do not 'I.Fa 7 X t" .........,chdaimltibility'., damagoIOf ...........out"""'''''
WIlY -ennK'_ wi1h the handline••tOf•• U" Of chpoMf of the".......

E....rg.ncy Cont.ct:

Phone Number: __7_'_3_0 _5_26_0_56_'_' _

Company: -=O::;i9;!;ic;::o;::n.:...::S::a;.:fe:.:tv<....::O..:e-'=p::a:..;rt:.:m;.:e:.:n:.:I _

Fax Number:
7'3 0 526 0 5842

Company: ~ _

Phone Number: _

Fax Number: _

,--
(
~.
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~ SAFETY DEPARTMENT
MATERIAL SAFETY DATA SHEET

(FIELD USE REFERENCE FORM)

TRADE NAME (Common Name or Synonym) CHEMICAL NAME

Chrome Plated Carbon Steel Chrome Plated 1045. 1050

I. INGREDIENTS

EXPOSURE UMlTS

Material or Component CASH....... 'lloWoiQht OSHA PEL lmghn') ACGIH TLV lmghn'l

Ba•• Met"
Iron (F.) 7~39·89·e .5-.9 10 IOxidt Fumtl 5 (Ae Iron Oxide)

Aloving EI.ment.
Aluminum (All 7~2,.9().5 <2 15 Dult 10 lDulll
C.rbon tCI 7~~~~'() <2 NIA 3.5 AS Carbon _tel<
M.ngln... (Mn) 7~39·'&-5 <2 5 5 tDult Coiling)
Siomuth IBI) 7~e'·9 <1 NIA NIA
ChfomiumIC,) 7~7·3 <1 1 eCr•• into'. ,"tl. .5
Copper (Cu) 7~~5().8 <I 0.2 1 IDult. Millll
Molybdtnum (Mo) 7~39-S8·7 <1 5 10 flntol. wltl)
Nick.IINi) 7«O-O2'() <1 1.0 1.0
NiotMum CNbl 744().()3·' <1 N' NIA
Pho.phoroul (P) 7723-14-0 <1 0.1 (a. y.llow Pho•.) HIA
Silicon'Si) 7~~21-3 <1 15 Dull '0 Totti Du.t

,SlI!fur .ISI 7704-34-9 <1 1311150,) 51'150,)
~lum(V) 7~~e2·2 <1 0.05 IV, t; dull. fumel 0.05 IV,o. ) dUlt • fumel

~ ,c Coating
7~~7·3 >98 1 (C,.• in.oI. ,"tl.~hfomium (et) 0.5

Ho••: The IIbov. li.ting i•••ummary of .1em.nU uMd in tIo';'ing ItMi. V,ric..... ;;'~•• of 8tH wiU cont"" diU.r.nt CombiNtion.
of the.. ".ment•. Trac. ".",.ntl may -.0 t.. pl'Ment In minute.. ,5. No p.rmi,aibl••xpotJUr. limita (PEW Of thr••h
old. limit velu•• fTlVl .xi.l for .t.... V.e••hown.,e epptieable to component elementa.

II. PHYSICAL DATA
,

MATERIAL IS (At NonnoI ConditioNl I, APl'£AIIAIlCE ANO OOOR ,I 'llo VOLATILE BY VOlUME I VAPOR DENSITY
o L10UID • SOLIO 0 GAS 0 OTHER Gtey ._. L_e<. OdofIoII - NIA NIA

°
ACIOITY/AlKAl!NITY Melting Point Gruter than 1600 F Specific GravitY (H 01 - 1) Approx. 7 VAPOR PRESSURE,

tmrn"at20°CIpH-N/A Boiling Point N/A of SolubilitY in water (% by _ightl N/A HlA

III. PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY PROTECTION Appropriott duetJmiotJlume ro""_
HANOS. ARMS AND BODY Prottcdw glow. ohoukl be wom ".hould be u.... to avoid exc...iw inhef.tion of p.rticulatu. If

upo.ure Wnit. ar. rea<:hed or ucNded, u•• NIOSH approwd required for WIlding. burning or hendling operatione.

.quipment.

EYES AND FACE S.f.ty gt••••••hould btl worn when grinding or OTHER CLOTHING AND EQUIPMENT AI required dtponding on
cutting. F.c••hi.ld••hould b. worn wh.n w.lding or cutting. operation. Ind ..tetv cod...

~ IV. EMERGENCY MEDICAL PROCEDURES
,.--;.

( 'LATION: R.mov. to tr..h lir; if condition conti,..,., cONult I physiciln.
EYE CONTACT: Flu.h thoroughly with running wlt.r to rtmOYe particulate; obtain medic" Itt.ntion.
SKIN CONTACT: Remove p.rticl•• by .a.hing thoroughly with eoap end wet.r. S... medic" att.ntion if condition per"'t•.
INGESTION: If .ignificant .mounl. of mel• .,. inga.tld, coneult phv-iciln.



V. HEALTHfSAFETY INFORMAnON 482~~59

St... producil tn ,twit solid Itlll pr••,nl no InMI.tion. ....don. or conl..:t hNhh hal.,.,. OpetitioN MlCh .. burnlna. wlllding•
••wing, Qt1ndu"V. and m.chi"'ne. whtch ,..ul' 6n Ihwtinrg the I~rtttuf'0' the Pfoduct 'e, ebo~ i'l n*ting point. 01 ,.."U in
IN geMf.tion o' .rt»orne p."IC........~y Pf••~1 ".,.,.. n. m.,ot ••poeur. hulWd ie lion. Elfeell Of .""Iapotiur. to fUfN
end dUI' .r... folowI:

ACun: hc....v-. nw-Don of metellic fume. end dutlt tney t.-.... .... ,",t.~ of 'y". noM and ,.....,. High eoncontt81ioM 0' fume,
end duoto of iron-oJdch, ",.._..... ooppef. aN end..., "WV,..."..1n~ "'"'" r...,.,. Typ6o.tI.."..omo IMt from 12 to'" houro
end Conlll'l of • me1"c t..to In tho mou.... ..,.... .... IrMMiotl .r .... Uwoet. cNh and r.,..r.

-5
ii•%

CHRONIC: ChrOrK.-d protonged ......,. of high OOftI*lItIdoM of fumee Of ..., 01 thI '.wing tIerNnt. f1'WY ..ad 10 dw
condiUOM ...ted oppotItl the ......M:

Aluminum: Mev iNNIs ..,........ 'e .....
Biwnuth: No ctwoNc cMbiIit.Ming ..,........ ..
Ctvomiulft: L..... of 1M __,..,., poeei)fy c.ncet of U. noM Of .... bile. at l,aNo owoMlOft\II
Cow-: ... ctw'" debIit .,.,.. ..
Iron: $idMoIi.,~ -" No etwonio .eli""", tymplom. ~tecf
ManganeM: Itoncl'itil. PMUft'O"i-..... of ......tiOft
~ybdenum: ".~r.tory IrK' krilMiGn, pclMitQ Iiwr end IUdneyd~. boM d4ifonnity
Nick": L.-tone of the Ikitl ... rnI.ICout mMnbf...... po..ibt.,. C~r 0' IN ~. Of tuno--bfonchofenicl c.cinomll
Phoephofoue: N~toei. of the mendibN
Sulfur: CAl .....fut dioUdtiI Edeml of the .....
V~: (AI '1enadiufn pento.... Ernph.,..,na. pneumonia

MEDICAL CONDfTlONS AOQRAVATED IV EXPOI\ME: 1ftdMdu., with chronic rupirolory eII,OId.,. G.•. : ..tlvN. chtonlc bronchiti••
emphysem.. ,tc.' FNY~ adVOfHly o".ct.ci bV wry rum. or .rborno porticulot. monor oxpoouro.

OCcuPATlOHAL £X'OSUM LIMITS: s.. P'Toduct, tngr-'nll Soction I. Chromium end Nidt.. hew bMn ldontiftOd by tho
lnt.rnotionel Agency for R....rch on Caneor (lARC) end/Of tho Notion-' Toxioology ProgromINTPl .. potonUoi C«tC., caning egont•.

EXTINGUtSHlNG MEDIA
FOI moItM INial ViM dry powde, Of und.

EXTlNGUISHIHG MEDIA NOT TO IE USED
00 not u.. w• ., on mott.n mot•.

FlASH POINT AUTO IGNITION TEMPfRATURE FlAMMABlf UMITS IN AIR
'1:J C lowor N / '"
c::.2 N/A • F H/A Upper / A tr.
• • I_=:"-_-=':"'L:-::-:-:~:-:-:=::':'-----_.L_-'---------r-.L----------------l
• 12 ,.. FIRE AHO lXPlOSION KAZAftDl
.!: e- Stool tubular producll do not pr•••nt fir. Of .KpkJoion Mlard. undor nom..­
u. W conditioN. Fino mel. porticl.. .uc:h .. produced in grinding or ....ring con burn.

High conc.nll.1ion11 of m.teMic line. in lho oir rnoy " ...nl MIOxptooion hazord.

~
'>-;:
u•..
a:

STA8lUTY IINCOU'''....-..sT't CMATEJlUALS TO AVOID)

• Steb'. a Unst.obl. Ro.ctl wilh .uong Kid. to form h'f'drogon OM.

CONomONS TO AVOW: StMl 01 t~"lur .. SOon the metting poinl m.oy liber", fume contoil'lng oxide, of iron end 1III0ying
...,.....nt•. A~ goner'lion 0' oirbome fume end duot.

HAZAMOUS OfCOM'OSmOH ",OOUCTI:
MtlOlJic <tvot Of rums. m8Y 1M prodveod during ",.,ding. burning. grinding end potillbly mAChining. Rof.r to ANSll49.1.

VI. ENVIRONMENTAL

SPill OR LEAK PROCmURES
Fine turningt WId M'IIII chipo ,houId be .wept 01 wcuumN. Scr. ",..t. cen be rodoimod'OI rHIM.

WASTE DISPOSAL METHOD"
U..d eN' unuMd product ,houkt be diopoMd of in eccord_. with F«I.,... StaY 01 Lac_ 1II.. Md R.,eelionl.

-Oiapowr mwet campfy wiltt ""•• SIM.... LocoI~ • chchergo .....

VII. AODmONAllNFORMATlON

(

......... procaatiorw '*on 'or COMaI'IiI"'lt. wHch m.y origINto fromc~, ef ... welding rod.

Ate • oport generated when ng 01 butning could be • MWoe '" ignhion .. OOIIIbwdon andlarNNblo 1NiteMIa.

DISCI A..EJ1
The infonqotion in .... MSOS ... obtoinecf from MUrc.. which .a W-w .. roieblo. howover, She inlOIIN1ion is prO'll'idod without -rv
•.".....atton 01 w..-attty••xpre"01 iI'rtp5odI,r~ the ocourecy IN COffoct.......

Tho cendiltonl 01 method. of hondIing. '101". UN end diopoaf 01 tho product •• beyond our control end rMyba be beyond out kno.......
FOIItlio end otMr ".IONI••• cto nol _sumo ",poMlbilitv.-d "Hilty diecWrn lability 'Of io••• damogo 01' ape,.. oriling out of 01 in eny
woy connoct-.d with tho hond'ing, OlOfago. u•• 01 dispoaal of tho product.

Emergency Contact:

Company: ..::D:::i9!t:i:::.co::::n=S::.al:.:::e:..!ly~D:::e::.!p::a::.rt::.:m~e::.n::.t _

713-526-5611Phone Number: _.-.:..:...:::...:..:..:-'- _

Fax Number:
713-526-5842

Company: _

Phone Number: _

Fax Number: _
'- .

•
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SAFETY DEPARTMENT
MATERIAL SAFETY DATA SHEET

(FIELD USE REFERENCE FORM)

TRAOE NAME (Common Name or Synonym) CHEMICAL NAME

Nickel Based Alloy Steel Alloys 200. 400. 600. 800 series

I. INGREDIENTS

NOTE: PlI00UCTS UNDER NORMAL CONDITIONS DO NOT REPlIESENT AN INHALATION. INGESnON OR CONTACT HEALTH HAZARD

" .._nta: CASN_ nVl2l Ingredienta CASNumbet nVl21

A......numIAIl 7429-90-S 10 Nickel (Ni) 744().()2'() 1

C.............. IC'1 7440-47-3 .5 Niobium (Nbl 744().()3·1 None bteDli,hed

eot>-It (Col 7440-48·4 .1 lDu.t. Furno) Silicon (SI) 7440-21·3 10 ITo'" Duoll
C_,ICul 7440-50-8 1 (Duot. Fume) Ton.oI..... IT01 7440-25-7 S
',on (Fe) 7439-89-8 10 (Ae Oxid..lron) Titenium mJ 7440-32-8 10 IT0.01 Duoll
Mang.net. (Mn) 7439-96-5 5 lAo Duot-Coilingl Tung't,n (W) 7440-33·7 5
MoI~onum (Mol 7439-98-7 10 (lnoolubl. Comp.) Yittrium (YJ 7440-85-5 1

'" Alloying EI......nto 111

UNS Number. AI C, Co Cu Fo Mn Mo Ni Nb Si To Ti W Y

N02200 ••ri.. 95-99
(Commercially <2 <5 <5 <5
Pur. Ni Alloy.

N04400-
N05SOO S,rie. <5 <1 27-88 <1 <5 31-67 <1 <2
(Ni~ Alloyl

f--

~
.0-

·00 S.rie, <5 15-48 0-13 1-40 <5 2-10 39-80 <5 <2 <3 <5 <1
(N,·C, Alloyl

N088OD-
N09900 S,ri•• <5 .1-30 0-15 <2 30-84 <1 <5 .1-42 <5 <3 <1
(NH'o-Cr AHoy)

(II '" OF ALLOYING MATfRIAL VARIES WITH GRADE OF MATERIAL (21 1985-1188 ACGCH THRESHOLD UMIT VALUE

II. PHYSICAL DATA

• AND BODY Protectiw glow••houkl be worn II

required for welding. burning or handling oper.tione.
.houId be u..d to ~oid exc."rw Inhaletlon of partICulates. If
exposure limit••r. reeched or exeHded. UI' NIOSH approV*1
equipment.

, MATERIAL IS (At No....... Conditio",1 I Af'l'£:';;ANC:' '0 OOOR 1_ '" v-:~,iLE BY VOLUME I VAPOR DENSITY
I o L10UID • SOLID 0 GAS ::.; OTHEri I Grov-B1eck. c.:c~... NlA NlA

ACIDITYtALKALINITY Melting Point Approx. 2300 0 F Specific: Gravity (H pI - 11 Approx. 7 VAPOR PlIESSURE

pH-NtA • Boiling Point NtA • F Solubility in water (% by weight) NtA lmm Kg .. 20' C)
NIA

III. PERSONAL PROTECTIVE EQUIPMENT

RESPSRATORY PROTECTION Appropriate du.tJmiltl'fume ,••pirator
HANOS ARMS. .. .

EYES AND FACE S.fety gla,••••hould be worn when grinding or
cutting. Flel ,hiekj, should be worn when welding or cutting.

OTHER CLOTHING AND EQUIPMENT A. roquirod depending on
operltiont end ,,',ty coct.•.

IV. EMERGENCY MEDICAL PROCEDURES

..--._-----------------------------------,
•<ALATION:
E CONTACT:
IN CONTACT:

INGESTION:

Remove to tresh .r: jf condition continu••• consult I physician.
Flulh thoroughly with running wlte, to rlmon perocul,'.; obtain medicel Ittention.
Remove perticl.. by w..hing thoroughly with 'Nip end Wit.,. S.ek medic" mlntion if condition p.rai.u.
If aignifiCint amountt 0' mete! .r. inge.ted. con.uU ph'flician.



V. HEALTH/SAFETY INFORMATION

Shon to"" ••~,. '0 tume,,ldw.,~ "' IntUidoft _ .,.. end "",'-V •.,.1..... ""'-lodoft .. Ngh oonoentradoN ef
".,Ny lon't'Wd ••"'0 fumoH ot won. ,.,....., _ ...., m.v"'" ".~ fume ,ow, chefect.,,,... by • met.-.c tnte In"
~th. dryne..~ imtotton .I.he tNoel end inIIuenr.....~,~.

Chtonie lftN,fo,ioft of~ concMII,"'" M fwnM Of' .... l'NY III'" to • benign JH'l"U'ftOCOfNoei, (.et.,...,.
•,."...tion .f hgh c~t't•.,.tioM of ferric IfWY~ ,ntwnoe the riIt .f lung cenur ......ClIP"MfC in WMeAI oJlPOMd
to~ c.,ciftCl9l'lW.

C~ end ..... .,., their we,."''' ....... in the W ~ "-'*' on ...,...,., • Pf'...ed by ChI fMdonII
Tollicofogy' "09'.m (trI'T'J'I. bpoeu,. to hIth~' f end """'" Oaft c.,.. MMitir.uOft lMnnedti.,in"~
.-JIM uIc.fotion 01 ~r r_,MOIY "., Vc_ .1 , NlMI ""-e-o end 1ungI.

~ ,p'd i' , it. ,NdiM of WCNtr..,.""" _~ ...... oonulNng Nc*eUctw."...." ...... f..... no WI,.,.... ..

oIc~.

"""CA' CONDmONI AOQIItAVATID .... txl'\QJl..-: .... ','. wftholwonic ,......,..oty....,. •.•.:..n.m., • .,.
tMoftchitio. ~'tM"'A. OlC.) mr( be edwrMty ......... by end fumoI Of aiIborfMI p«ticulo,o fNItt.,.~.

fXTlHGUtSttfNG MEDIA
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VI. ENVIRONMENTAL (r-
Sl'LI. OR l£AI( PROCEDURES

Fine turninge lind IfNIIe~ .MuId .....t Of vecuumed. Se,. met" C~ be; ,.c::t.itMd 'or ~.,

WASTE DISPOSAl. METHOO-
UHd or u,...,Md produet .houId be; cNpoMd IIf in KCOfd~with ,..,.,. s.... or locaiI La.. lind ....4 Dol.,

• [MpoHr ft"U.1 comply """ ,..,... s .... end LooeI~ 0' chc:..........

VII. ADDI110NAlINFORMATION

In "'.wi....~. . • ""-M" Ubn 'or""'"c~ wNd\ INV ....... from ea'+=_... of ......... 1'IIIlI.

Ale or ..,.tL.-.-.s """"" ........ or Mriont ......... -...a ." ....... *' co ' cd ,... t'.-...,
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The conditio-. ..melt-. 1If1wdine, .tofegll, .,_".... COftUoI.-Id ftWy' t..t beyond ourknowWoL
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SAFETY DEPARTMENT
~, MATERIAL SAFETY DATA SHEET

(FIELD USE REFERENCE FORM)

TRADE NAME (Common Name or Synonym, CHEMICAL NAME

Carbon and Alloy Steels AISIISAE Grades 10xx thru 93xx

I. INGREDIENTS

MolUiaJ or Compo'- CAS Number " Wo;ght EXPOSURE UMITS

OSHA PEL (mglm ') ACGIH TlV (mgIm'1

B... Mat.
kon (Fol 7439·89·8 85.5-99·5 10 Oxide Fume S Oxide Fume

Alo";ng Element.
7429·90-5 <0.1-0.5 15 DuotAluminum (All 10 DuotlS Furno

Bi.muth (Ill) 7440-69·9 <0.2-0.5 Not Esteblished Not blM>lilMd

8oron eBl 7440-42·8 <.01·1.0 15 Oxide fume 10 Oxido Furno

C.rbon eel 7440-44-0 <.10-1.5 Not btebliahed 3.5 AS Cerbon BlIck
CIY_(C,) 7440-47·3 <.40-10 1.0 Chrome Met" 0.5 ClYomo Mo,.
Columbium (Cb) 7440-03·1 <.15-.35 Not btebli.hed Not bt8bliahed

Coppe, (Cu) 7440-50-8 <.30-1.90 1.0 Fume/1.0 Oust 0.2 Furnol1.0 Du.t

loed (Pbl 7439·92·1 <.01·.15 .05 Duat • Fume .15 Oua'''' Fume
MangIne.. {Mnl 7439·96-5 <.04-0.7 Sc Ou.tJSc Fum. Sc Ou.Ul Fume

Molybdonum (Mol 7439·98·7 <.15-1.10 15 I,.~ubl. Compound. 10 Insoluble Compound,

Nickel (Ni) 7440-02-0 <.01·10 1 Nickol Mat. 1 Nickel Mete!

Phosphorous (P) 7723-14-0 <.040-.12 0.1 Phosphorous 0.1 Phosphorous

iilieo-<Si) 7440-21·3 <.15-2.00 15 Duet lOTotel Dul'
Sulf I 7704-34-9 <.050-.35 13 Sulfur Dioxide 5 Sulfur Dioxidt

Vol 1m (VI 7440-82·2 <.01·0.15 O.Se OuItJO.lc Fume 0.05 Du.tlO.05 Fumo

Zinc Coating 1314-13-2 2 ol/ft I 5 Oxide Fume 10 Du.tlS Fume

Aluminum COlting 7429·90·5 0.5 ollft 1 Not Established 10 OustlS Fume

Not.: The ebow _ung i•• lummary or element. u••d in .Ioying .t..1. Vanou. greet•• of .te.l wlll contain diff.rent combination.
of the.e elementa. Treee element. may .to be pr••ent in minute amount•. No ptrmi...ble expo.ur. IKnit. (PEL) or thfe.ho5d.
""'t vWe. CTLV) exist for .te•. Vatue••hown .... IIPplic~e to component element•.

II. PHYSICAL DATA

I MATERIAL IS (At NormoI Conditional i I APPEARANCE AND OOOR 1'l(, VOLATilE BY VOLUME I VAPOR DENSITY
o LIQUID • SOLID 0 GAS 0 OTHER Grey-Black. Odorless NIA N/A

'CIDITY/ALKALINITY Melting Point Approx. 2800 • F Specific Gravity (H,oJ -11 Approx. 7 VAP'OI\ PRESSURE•
pH-N/A - Boi6ng Point N/A F Solubility in water I'" by weight) N/A lmm Hg ot 20- CI I

NIA

III. PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY PROTECTION Appropriat. du.thni.tlfuml r••pirator
thoutd ba u.ed to eYOid axe...ive inhelation of particulate.. It HANDS, ARMS AND BODY Protective glov...houId be worn a.

exposure limit••• raeched or exceeded. use NIOSH approved required for w.kling. burning or handling operetiona.

equipment.

EYES AND FACE Saf.ty gI••••••hould be worn when grinding or OTHER CLOTHING ANO EQUIPMENT A. roquired doponding on

I cutting. Face .hield••houkt b. worn when welding or cutting. operation. and .afety codes.

IV. EMERGENCY MEDICAL PROCEDURES
~--------------------------,

INt! .TION:
EY~..INTACT:
SKIN CONTACT:
INGESTION:

Remove to fresh air; if condition continu••, consult. physician.
fluah thoroughly with runnino weter to remove particulate: obtain medic. aU.ntion.
"-nove partiel•• by wa.hing thofoughly with .oap and .et.f. S••k rMdic" .tt.ntion if condition perai.'"
If signific.nt emount. of mal" .r. ing.sted, con.ult phYtician.



V. HEALTH/SAFETY INFORMATION -
5 .... ptodlXtt in the., tolod ItMI pI••,n' M inNII,don. IngHdon. ,. eot'lta>et hNhh h&lotd. arp.,o'.o," ouch .. bu,r.ng. wilding.
......ng.bfu"'S!. grindlng. .,-.d mec:hwfl8. which , ....... en .......\11'18 IN •."..rMuq of the ploducl'o"f -.0.... Itl ",,-,dng pOInt." , .....,
In bge,..,eoon" .rbofM pw1lQ.IIo'" mevp'•••nt haI~•. The"..... ......N'__ ...,.,.......on. fHec,- OfO....'.IIJlO'~,. t. 'lMM
end dult .,... tolo••:

ACUT'f: be••1Iive l",,*otioft of rnet.ao turtw. end dul' mey ,HUll kllrtlUtIoft.1 'Y", ftOM~ IhtMI. High ooncenuodONI ot fumN
end dul' .f il'~Iride.~. cappel. riN and ..tid fNV~t '" fMt. NoM r....,. T'fIPc.aI.~tonw ,"I from 12 to 41 hour.
er'Id co..... of • tnIIt.rtic 1_' ift .... mouetl.~ .,.. ltritMoft of rhe ttv..., c'" ..-.d ,.....,.

CHRONIC: Chlonie and PfOIot'pd inN&edon .1 h6gh O--=tntr.done of """" .r .... ., IhI! ,Glowing~. "...y '--d to the
condibOfW Ii,tad ~t.~ ..,..,..:

Aluminum: Mlty miti... fibtolicc~ I. 1u"G Ih~
"""th: ... ClvoNc ~'bnO1.,....1.,.~ed

~
IotOft: ... CII'wMc .......... t.,mpMfN "'die...- c~~ ..... '*'" ....~ 4'........~~,ef tN noM OtIu,.,....d ...oIc c........ C......,-: No cfwof*""""'" .......... ifdc:ated• Iron: sw.,........,...¥ offec... No ohtoftioMbIi~ ........ lftdiceted

:I: LINd: AMtriII. wriNry 4yetuf'lc:tioft. .......... eot....bCN .. ,..,.... Mt"I'OUI diaotder
~..: .onc:h1D1.~ti•• leek 01 coordinatIOn

MoI.'1 urn: fl....,..OIY ttltCt im~tJOf\P""'" Iiw, end kid...,. cs.n.ve. bone H'Ofmiry
Ntdl..: te.ioN .f the IIUn .,., muc~ l'NII'I'lbf....... poMitIIy CMIC" of lhit ftOM 01 lunQ--bfOnchoO'el'lic cwcil"lCHNl

" ......*_= NNroeie of the~
SuIfut': (A. MMur 6ollilM) E-.n. of Ihe ......
Venedium: tAl v..-..dUn ,*,10••1 E"",h.,..,na, pMUmOl'li.
Zinc: G••tfoninIM1iNl tn"-'wnelion ,~n.. in eNrn..l .tudi••

MEDtcALCONDnlONS ACQRAVATt:D IV 1XPOIlA'tE: IndtYidu'" with ctvonie ,.api,.lory disold.r. (i .•• : MdwN, chronic btonchiti.,
.-nphyHrrw, .tc.) mey be .,YWNIy .ft.cl.ct br.ny 'urN 0' IIirbolne p.lrticuf•• min., .xpHUf••

OCCtM'ATlOHAL IEXPOStJIItf ~.: S.. Procfuctll a..g,edi.ntl s.ction I. Chromium .nd Nick" ....w bMn id.ntifi.ct by thit
1n1l'N1bOnef Agener tOf A....,eh Of'l CInC., (JARC) W'rd/« the N.tioNI ToJdcofogy "00f1ilTl (NTPI •• pol.nti.. Canul clVtling 1genl••

fLASH POINT AUTO tGNmON TtMPffllATURE FLAMMABl,.£ UMIT'S IH AI"
£xnHCUI5HING MEtMAe: Lo",., X .....,

0 'f
f« moflln mltM w. dry po",.r 01 unci.e: .. HIA HIA """"' ...

•• .52 AM AND fXPt.OSION HAZAJItDS
- Q. 51'" tubuI., producU • Nt ,.• ..,..1 rtf• ., uJlollion hal.rd. undl' ftOf'TTW ExnNGUI$HIHQ MfDlA NOT TO If USED- ""'W condtUOftl. F.... fOIl" penicMllUCh .. ptoduc.ct an gnndfng or ... ",ing"" burn. 00 not w. ",.1., on rnoMMl metal.

High conc.nlrllfontl 04 meulic finn .,. Ihi .r mIy pt...nl In 'llPloeion hal..-d.

STA8IUTY IINCOMPATl8IUTY lMATER1A1.1 TO AYOIOI
>-- • Stlbl• QUntl'" " ..ell 'lrilh .tlOng .ckl. to fonn ho,tdlog.n on..;;

COHDf'T1ONS TO AVOID: SI~.1 tlfnPtl"tUfi' Ilbo ..... 1M ~hu1O point ~y Iiber.t. fume COnlall"llng ollid.. of iron.nd IIUoy;ng..,
u tlIement•• A¥Did p,...,.lion ot -.bo'ne turn. and du.t,•• HAZARDOUS DEeoM'OSlTlOH ""OOUCTI:a: M.t.-.c cfut;1 Of fume. may be ptOduc:.ct dunn; wilding, burning, ;rindin; .nd po.libfy fnKhining. R.t., 10 ANSI Z.t.1.

VI. ENVIRONMENTAL

Sf'IU. 011 UAK 1'R00000RfS
Fi,.. CUf"""" lind ..... cNpt PIouIcf 1M a••t III veeuurned. SCI. mltll "" 1M ,.c:I1imId for , ........

WASTE DISPOSAl METHOO'
U.~ Of" It"'"~odud IttMAd bI dilPO"Cf 01 in~~ ... fedfllfI, Stile 01 L.oe" l.",. and "-gut.Doni.

•Oi.... ..,.l cempty with fede'., SIMe -.f lIaI dilP"flll III chcherOi "wa.

VII. AOOmONALINFORMATION

.... -.ldiftQ.~~ be '*- 'ot ...,.~ .."..,. .....,.IIrigiNl. f,ont """4>0' .,.,. oIlht weklfto rocI.

An .,.,..tt 01,...,.... wMn ....................... be e SiOUfM ., ....... Iw eoomII is .... "',1NIbk mM.....

DlIClAIME1I
TN infotmluon in thi. MSDS w_ abtaiMd from MUrCH which .e~ .... ,...... ho...... thllnfonNltion is ptcMdld wilhout Mly
I.,"'nlltion Of W.'Mltv, elip"" Of~. l-o-di"O lhI-=cutKY QII' conectrwil.

The conditiOM or method. of herding. .,.... iM.1Ind diIIpoMI of lhit ploduct .. beyond our cont,oI Md fMYM M beyond OUf kno......;t.
FOf Ihla end olher ,...on•••• do noI"~ fllJl ~ wibIIity If'fd .xpt"aly diadlim bbilty fOf M',d~ Of' ellP.nN erillino out of Of in My
--V conneclld with thl handling, .,.,•• UM or 41apo..' of lhe ptoGuC1.

Emergency Cont.ct:

(

\ "

,­
I,

Company: D=i9!::ico=n:..S:::a~l:::e:.!ty~D:::e::Jp~a::.:rt.:.:m:..:e~n~I:......__ Company: _

Phone Number: __7_1_3_-_52_6_-_56_1_1 _

Fax Number:
713-526-5842

Phone Number: _.,.- _

Fa, Number: ~--
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DIGICON, INC.
Safety Department
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DAft:

TO:

FROM:

RE:

February 5, 1992

Kevin Callaghan
Nick Bright
Elwyn Jones
Carlos Sepeda

Hike Arnold
Digicon Safety Department

LITHIUM BA'M'ERIBS, SAFETY AND HANDLING PROCRDURBS

The attached safety precautions and procedures for the storage,
handling and care of lithium type batteries, must be distributed
and required to be read by all personnel involved in the use or
handling of this product.

Safety precautions must be exercised with lithium batteries at
(' all times, especially while on board the vessels and during
,~ shipping/receiving operations.

These procedures along with the attached safety information must
be posted in shipping/receiving, all battery storage areas-ana
the vessels on board Bird and gun shacks.

Over the next few months, the Safety Department will be
conducting on site safety training for lithium battery use,
including emergency procedures and first aid.

Please contact IDe for any additional information or assistance
concerning this or any product in your inventory.

cc: Steve Ludlow

HA-020592:10



LITHIUM BATTERY SAFETY PRECAUTIONS AND PROCEDURES

DIGICON. INC.
Safety Department

482~66

aake up of the
Lithium/Bromine

f

Lithiua oxyhalide priaary batteries are a
chemical formula Li/BrCL in Socl/2 or
Chloride in Thionylchloride.

They differ from other similar type batteries in that ~hey
provide a auch longer battery cell life because the
electrolyte is not alkaline base and is not as corrosive.

This longer battery life, when installed in the streamer
birds, allows the cable to remain out for longer survey
periods resulting in increased prospect shooting times and
added profitability. This reduction in back deck activity
also lowers the possibility of accidents and lessens the
danger of MOB's.

Lithium batteries (Li) must be considered potentially more
hazardous than alkaline batteries and do require special use
and handling precautions which must be strictly observed and
followed.

( Six of the most important of these precautions are;
'"'

* DO NOT ALLOW LITHIUM BATTERIES TO GET WET. STORE IN A
COOL, DRY AND WELL VENTILATED LOCKER SPACE.

• DO NOT ALLOW LITHIUM BATTERIES TO TOUCH EACH OTHER OR
CONTACT METAL.

* DO NOT CHARGE OR RE-CHARGE LITHIUM BATTERIES.

• DO NOT OPEN, DAMAGE, SOLDER OR INCINERATE LITHIUM
BATTERIES.

• IN CASE OF FIRE, USE ONLY LITHIUM-X FIRE EXTINGUISHERS.
(DO NOT USE WATER, C02, DRY CHEMICAL OR HALON)

* FOLLOW APPROPRIATE DIGICON, FEDERAL, STATE AND LOCAL
REGULATIONS FOR SHIPPING AND DISPOSING OF LITHIUM
BATTERIES.

-1-



also be stored
individual boxes or

( ,~
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SHIPPING AND HANDLING:

Lithium batteries are packaged and shipped from the
manufacturer in special plastic bulk containers with
separated compartaents for each battery.

A. long as each battery remain. in its divided coapartaent
and not allowed to touch another battery, no danger exi.t.
Batteries stored or shipped in bulk and/or allowed to touch
can short circuit the cells causing ca.e seal lOS., leakage
of toxic gases and possible explosion fro. high temperature.

Transportation of lithium batteries i. highly requlated by
the United states Government and special requirement. mu.t be
followed. (see attached)

Disposal of lithium batteries must also follow certain
quidelines as set forth by the manufacture and the EPA (40-49
CFR) and must be shipped with the proper Waste Product Record
forms. (see attached)

No special handling equipment or PPE (personnel protection
equipment) is required for lithium batteries unless the cell
is damaged or exposed. (See Emergency Procedure Section)

STORAGE:

Lithium batteries should be stored in the original
manufacturers shipping containers. 'other containers made
from plastic, vood or non metallic products are acceptable
but the individual cells must not be allowed to touch and
should be separated by partition built or installed within
the container.

Under some conditions, batteries may
individually in heavy vall plastic bags,
in plastic tube. with sealed end cap••

containers and individually secured lithium batteries should
be stored in a cool area (elevated temperature. can result in
shortened battery lite) within a locker or cabinet
constructed of non-metallic material vith ports or vents
installed for ventilation. cabinets may be purchased or
built on site. (see attached)

-2-



The battery containment
on an unexposed deck,
condensation. No other
and no objects should
containers.
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locker should be located internally
tree fro. .oisture, huaidity and
ite.s should be stored in the locker
ever be placed on top of open battery

, (r"',

All shipping containers should have the covers in place and
all open edges should be sealed with water proof tape. If
batteries are to be stored for long periods of time, periodic
inspections of the sealed containers should be made to detect
any leakage or heat build-up.

HANDLING AND USE PRECAUTIONS:

Mechanical containment: Encapsulation (potting) of lithium
batteries will not allow cell venting at low pressure. Such
enclosure can result in high pressure explosion from
inadvertent charging or high temperatures environments. (ie.
in excess of 100 degree C)

Charging: Lithium batteries are primary cells and are not
designed to be charged or re-charged. To do so may cause the
cell to leak or explode.

other: If soldering or welding to the battery terminals is
required, exercise precautions to prevent damage to the cell
which may result in loss of cell capacity, loss of the
battery seal, leakage and/or explosion. In no incident
should any soldering or welding be done on the battery case.

Incorporate the twenty standard battery handling precautions
tor alkaline and lead acid batteries as set forth in the
Battery Section of the IAGC Marine Safety Manual.
(see attached)

SPECIAL SAFETY PRECAUTIONS:

( (~

InstaHation; a. Follow the manufactures recommendations for
Lithium battery loading into banks and the
sealing of the tubes.

b. Check all seal/o-ring connections for
damage or deterioration before
installation. replace as required.

-3-
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c. ChecK all battery bank tubes tor corrosion
or daaaqe betore installation. Replace as
required.

d. Testinq ot Lithiu. bettery benks should be
done in vith a ZO-JO oha vatt resistor
across the battery terainals.

c. When removinq the battery banks tro.
recovered bird units, place the unit in a
vertical position vith the battery pack
pointinq down betore removinq. This vill
keep any accUlllulated vater around the nose
of the bird trom runninq into the body and
battery tube.

d. Durinq all handlinq operations, a Lith-X
fire extinquisher should be available as
well as a Lithium PPE Handling kit.
(See SPECIAL EQUIPMENT Section)

EMERGENCY PROCEDURES:

In most normal operations, handling and use of Lithium type
batteries will pose no problem. These EMERGENCY PROCEDURES
are generated to assist all personnel in understanding how to
handle any situation that may occur in the event of battery
damage or case failure.

Stored Battery Emergency:

In case of battery cell rupture, explosion, high heat build­
up or toxic qas release, all involved personnel are to put on
personal protective equipment (LithiUlll PPE Handlinq Kit)
before attemptinq any action.

a. Have a Lith-X fire extinquisher manned and ready.

b. Determine problem source.

c. Remove all damaged and affected batteries from the
problem source and place each individually in a
heavy wall plastic bag, plastic box or other non
metallic container.

-4-
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d. Remove all other unaffected batteries froa the
problem source and store clear of the area.

source. Clean any
wipes and re-checlt the
for any additional hazards

in the
each
the

e. Rectify the proble.
conta.ination with dry
storaqe containment area
that may exist.

f. Replace all unaffected batteries
storaqe area after checkinq
shippinq or containment box and
each battery within.

individual
condition of

e. Dispose of all affected
with all Diqicon, state
(see attached)

batteries in accordance
and Federal requlations.

Recovery of Lost Cable/Streamer:

a. In the event of a cable/streamer loss, accurate
depth readinqs must be obtained to determine what
depth the cable may have sunk. Lithium battery
cases are desiqned to withstand vater depths of
less than 1000 feet. In water depths qreater than
1000 feet, the battery cells could experience
external pressures in access of 1,800 psi causing
breakage of the qlass to metal seal and flooding of
the cell. This can cause the battery to short
internally, releasing toxic gasses and high
temperatures.

b. If the cable/streamer has not sunk or has sunk in
water depths of less than 1000 feet, the cable may
be recovered as normal. All birds should be
inspected for case deformation and/or water
conta.ination.

recovery and
alert for any

heat build-Up on
through, toxic

( /,.......

Note: Use caution during this
inspection operation Be
unusual conditions such as
the battery tube, case burn
gases etc ••

Durinq all recovery and launch operations,
have a Lith-X fire extinquisher available
alonq with a Lithium PPE Handlinq kit. (See
SPECIAL EQUIPMENT SECTION)

-5-



482~71

c. If the cabl./.tr.am.r has .ank belov 1000 f ••t,
r.cov.ry .hould be d.lay.d by.t l •••t 24 hour••
Thi. d.lay vill .llov .ny cru.h.d b.tt.ry ca••• to
.xhau.t th••••lv•• in the v.t.r.nd minimize top
.id. dang.r. of fir., .xplo.ion .nd/or the r.l••••
of toxic ga••••

After the initial vaiting
cable/streamer should be
CAUTION.

period, r.cov.ry of the
conduct.d vith EXTREME

Fire fighting equipment should be at the ready and
lith-X fire extinguishers manned.

Lithium personnel
should be worn by
team.

protective equipment (PPE)
all members of the recovery

d. All bird assemblies and battery housings should be
disassembled on an open deck with good cross
ventilation. A vise should be used to hold each
housing in place as the sealing mechanism is
undone. Pressure build-up in the housings are a
distinct possibility, therefore extreme care must
be exercised when opening each battery
compartment.

e. If fire erupts in an assembled battery housing
while the bird is still attached to the cable
during the recovery operation, return the cable
overboard and wait until extinguished.

If the bird and/or housing has been removed from
the cable section and fire erupts, extinguish the
fire with Lith-X fire extinguishers or throv all
components overboard until extinguished. (Recover
extinguished components if possible for prop.r
disposal)

Note: Protection of the on board cable from any
possible fire hazard i. priority.

f. All recovered batteries, damaged or undamaged,
should be placed in heavy vall plastic bags,
plastic boxes or other non-metallic containers and
stored separately for disposal. (Do not store
with new or depleted cells since electrolyte may
react and corrosion set up)
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g. Proper disposal procedure. should be followed upon
reachinq port.

EMERGENCY EQUIPMENT

The rollowing equipment .hould be provided and kept
accessible during the storage, use and handling of lithium
type batteries.

a. Lithium-X (Lit-X) type fire extinguisher.

b. Plastic or other non-metallic containers
individual placement of damaged cells. (Heavy
plastic bags, plastic boxes, plastic tubes
end caps, wooden containers etc.)

for
wall
with

(

c. Large shipping containers constructed of heavy
wall plastic with sealable lids for transporting
and disposing of damaged batteries.

d. Lithium PPE Handling Kit consisting of:

* Neoprene rubber gloves (thick wall) with
wrist cuffs

* Face shield or goggles
* Mouth type respirator (SCBA gear may be

required if toxic gases are excessive)
* Protective rubber lab apron

-7-
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13. Battery cell vent plugs or caps should be tightly secured
except when charging when they should be loose.

The ventilation tube. of battery boxes should be examined
regularly to enlure that they are free from obstruction.

{

1

15.

16.

17.

18.

19.

20.

Lids of battery boxes should be fastened while open for
servicing and properly secured again when the work is
finished.

Batteries should be kept battened in position to prevent
shifting in rough weather.

Alkaline and lead-acid batteries should be kept in separate
compart~ents. Where both lead-acid and alkaline batteries
are in use, great care should be exercised to separate the
materials and tools used in servicing each type.
Contamination of the electrolyte may cause deterioration of
battery performance, and mixing of the two electrolytes
produces a vigorous chemical reaction that could be
dangerous.

Both acid and alkaline electrolytes are highly corrosive.
Immediate remedial action should be taken to wash off any
accidental splashes on the person or on equipment. Hands
and clothes should always be washed as soon as the work is
completed.

Batteries should always be transported in the upright
position to avoid spillage of electrolyte. A sufficient
number of men should be employed to transport the batteries
since they are heavy, and painful strains or injury may
result.

New technology in battery developments offers safer
alternatives to electrolyte batteries and should be
considered.



TEMP£AATURE
RANGE

'C Of
200 38:

leo 37.

leo :1St

110 33f

HIO 32{

150 30<

I~ 28"'

130 26E

120 24!

110 23C

100 2';

90 ,~

eo 17!

70 151

60 '4(

50 ,z;

00 lCo

30 8lS

20 68

10 50

0 32

-10 ,.
-20 -.
-30 -.
-~ -.
-so -!

-eo -7

14 Ah

175mA

Rated A...rage
Load~ge

Rated Dtscharge
Current
Rated Capacrty

sample Discharge Table

~ Room Temperatulll:

M<UJmum Continuous
Dtscharge Current l000mA

Operating -4O"C to 72"C
Temperature Range(-4O"F to 162"f)
'NeIgh! 11Sg
Safety Fuse 4 Amp
Energy Density 413 WhIkg
(Also iMlilable ,n Non-Magnetic cell
configuration) PIN 381320

SPECIFICATIONS

DtSCharge
Current (rnA) 17S 330 1000
AlIerage Load
~(Vo/IS) 3.4 3.3 3.1
Capacity
(Ampere hours) 14 14 10

BCX
SERIES BCX72

3875
DSIZE

Ie• 12
AMPERE HOUAS

-
~ \

/ 1
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o
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~
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SAFETY AND BAHOLING or COK!ilERCIAL LITHIUM CELLS

_·_~Any person working directly with lithiua celli mUlt be trained in
the specific precautionl for safety and handling.

use lt lU. ce I or tter es rOlD a plece 0 equ pment. It I
polsible under levere abule conditionl that celli contained
within a piece of equipment may be Iwolen or leaking. Leaking
cells will conta.inate lealed equipment with acid fumel.

SCOPB
This rocedure deals onl

WORK AREA
This work area should have good ventilation, preferably a
mechanical exhaust hood. For safety precautions the area should
have two exits; access to emergency alarm system or telephone;
eye wash station and safety shower. The work surface must be
non-conductive.

EQUIPMENT
Non-conductive tools
Lith-X fire extinguisher
Individual thick plastic bags with sealing mechanism
Glass jars with lids, containing calcium oride (lime) for leaking

cells

PERSONAL PROTECTIVE EQUIPKENT (PPE)
1. Non-Vented Cells

a. Neoprene rubber gloves (thick wall) with wrist cuffs
b. Goggles
c. Respirator
d. Protective rubber lab apron

2. Vented Cells in Non-Fire conditions
a. Neoprene rubber gloves (thick wall)
b. Goggles
c. Respirator with acid gas vapor filter
d. Protective rubber lab apron

PROCEDORE:
1. There should always be two (2) people present during removal

of lithium cells from equipment. All.unnecessary individuall
sHould be removed from the area.

2. The work area must be free of clutter, flammable liquids and
combustible .aterials.

3. Check the ventilation systems, exits, emergency alarm system,
eye wash station, emergency shower, Lith-X fire extinguisher
and materials for disposal of used cells.

4. Make sure that all PPE i. in working order.
5. Employees working directly with cells and the observer must be

wearing a minimum of safety glasses/goggles, gloves and a
rubber lab coat. All additional PPE must be available
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REMOVAL OP Ca.T,S
1. Work in well ventilated area.
2. Equipment containing cell••hould be disa.sembled cautiously

a. it aay contain acid ga. from possible leaking cells.
3. If there is any sign of acid ga., indicated by a pungent odor

or eye irritation, the unit .hould be placed 1n a ventilated
hood. If a ventilated hood i. unavailable, all e.ployees in
that work area should don respirator protection as outlined in
PPE .ection.

4. Remove used cells from the housing. If cells are not leaking,
they must be packaged individually in non-conductive bag. for
disposal.

5. If any cell are leaking they must never be handled without
gloves. The leaking electrolyte is corrosive and an irritant.

6. Leaking cells should be placed in individually .ealed non­
conductive bags and placed in a container, preferably glass,
containing lime. The lime will neutralize any escaping
gasses. The material must then be packaged for proper
disposal.

7. Equipment once containing leaking cells must be handled with
rubber gloves until decontaminated.

FIRE CONDITIONS
1. Fire directly involving lithium cells must be fought as

lithium fires.
2. Use Lith-X (graphite powder) extinguishers, specifically

formulated for lithium fires.
3. Do not use carbon dioxide, dry chemical or Halon

extinguishers. These extinguishers will be ineffective in a
lithium fire.

HEALTH HAZARD INFORMATION FOR LEAKING CELLS
1. The electrolyte contained within the lithium cells can cause

severe irritation to the respiratory tract, eyes and Skin.
All precautions should be taken to limit contact with any
internal components of the cell.

FIRS'!' AID
1. EYES:

I ..ediately flu.h eye. with a direct stream of water for at
least lifteen (1S) ainutes while forcibly holding eyelid.
apart to ensure complete irritation of all eye and lid tissue.
GET IMKEOIATE MEDICAL ATTENTION.

2. SKIN:
Flush with cool water or get under shower, remove contaminated
garments. Continue to flush for at least fifteen (15)
minutes. Get medical attention if needed.

3. INHALATION:
Remove to fresh air. If breathing is difficult, have trained
person administer oxygen. If respiration stops, give mouth­
to-mouth resuscitation. GET MEDICAL ATTENTION IMMEDIATELY.



DISPOSAL:
Environmental Protection Agency considers lithium cells andt ~batteries hazardous waste upon disposal. Check and abide by all

~\ocal, state and federal re9u1ations re9ardin9 disposal of
hazardous waste.

( ;--.



_pmvjsjQns for shjppinl1itbium baneries.lOlid ca!hodc- lATA allows cel1s with solid calhode contain·
inl up 10 3 ,rams of lithium to be trIOsponed on passenlef aimaf't. DOT allows only I JrIlll or lithium
for same.

, "aniutions shippinS lithium banerieslcel1s should purchase and maintain updaled reJUlation ,uides
~ these orlaniunons for alhoroulh and currenl understandinl of correCI shippinl methods.

CEllSiBATIERIES DEFINED
FOI' purposes of tenninolOlY relltins lID the shipment of these commodities. "cell" refers to a sinlle. self­
contained power source and "banery" refers to two or more cells combined to serve IS I sinlle power
source.

CHANGES TO REGULATIONS
Status Of DOT·E-7051 Eumption
This elCemption which "!vers sbipmenlS of.lithiul? baneri~s withi!! the Uni!ed Stales will expire Septem­
ber 30. 1993. Beyond this dale the exempnon W111 not eXlSI as thIS reJUlanon has been made part of tirle
49 thereby becoming mainstream regulation (reference Federal Regisler dockel HM-ISI. published Dec.
21.1990). Concerns who were party IQ D<?T·E-70S2 will no longer need 10 maintain party stalUS, bUI will
be in compliance thrQ~gh a<!J1e~nce 10 ltW~s?"amDOT and lATA regulation~. This ~xemption may be
used dQmestically until exp1l1lnon dale bUI illS recommended thaI new packaglOg requm:ments be ad­
hered 10 as soon as possible (see following).

New Packaging Regulations . .
All inlernational shipments of hazardous matenals must cQmply With new packaging regulations which
became effective January I. 1991. These revised regulations are based on recommendations made by the
Uniled Nations (UN) and are enforced by the International Civil Aviation Organiution (lCAO), the Inter·
national Air Transport Association (lATA), the US Department of Transportation (DOT) and the Interna·
. 'lnal Maritime Organiution's Dangerous Goods Code (IMDG).

(~e new regulations require "performance ~riented" packaging: ~is means thaI packages musl pass cer-
n tests designed to demonstrate package Integnty. Such tesllng IS usually performed by recognized in·

aependenl testing organi~tions authori~ed .by domestic authority to certify packaging. Once certified, the
package is assigned a UN code Idennf)'lng II as such.

Please be informed that certified packaging is nOI currently available as "in slock" items from vendors and
are nQI likely 10 be available in the near future. Reasons being:

1. The tellS are some~hal specific IQ the producI contained.
2. 11Ie certification is not just for outer packaging. Rather, an entire packaginl "configuration" or combi­
nation Qf inner pacbging. buffer materials. and OUlCl' packaging is certified.

Thus. il is nOlliicely 1haIlbis packaaing wiD be available IS an off-the·shelf ilem from vendors in the near
future.

Emercency Response Communication
As of January 1. 1991 the US Departmenl of Transportation requires shippers of hazardQUS materials. such
as manufaclurers and distribulors. to be in compliance with the Emergency Response Communicalion
Standard as per Title 49 Part 171 elal. This regulalion. published in Federal Regisler Vol. SS, .246 on
12/21,0}() requires the shipper of hazardous materials 10 use the proper shipping nanne. have a 24·hour
emergency response information syslem, and provide emergency response mitigation information with
each shipment Refer 10 the code of Federal reguiations or call ElecO'ochem Industries for more infomna­
non.

~
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DETERMINING IF BATTERIEs/CELLS ARE RESTRICTED OR NOT .
Lllhium ballerieslcells are considered non~ancel'Ous if they meet the foUowinc requirements:

A) Each cell with a liquidca~ must contain O.S~ or le~s ~f lithium or lithium alloy, and each cell
.~ with a solid cathode must conwn I pm or less of lithium or lithium alloy.

B) Each banery with a solid cathode muSl contain an aurecale quantity of 2 crams or less of lithium or
lithium alloy, and each banery with a liquid cathode must contain an allreClle quantity of I pm or less
of lithium or lithium alloy.
C) Each cell must be hennerica1ly sdled.
D) Cells must be separated to prevent short circuits.
E) Baneries must be separated to prevent shan circuits and must be packed in sll'Onc packapnc except
when installed in electronic devices.
F) If a liquid cathode ballery contains more than O.S cram of lithium or lithium alloy, or if a solid cathode
battery conllins more than one cram of lithium or lithium alloy, it must not contain a liquid or lIS which is
considered dangerous unless the liquid or gas, if free, would be completely absorbed or neutralized byoth­
er materials in the ballery.

In interpreting this definition. refer to the following chart to detennine parts A and 8. (As of this writing
ElecD'OChem produces only one "solid cathode" cell. this being the 381750.) Parts 8 and E refer to bancry
pacKs (series and parallel arrangements containing two or more cells). Pan C has been mel by virtue of
Elecrrochem producl design. Pans 0 and E mUSI be mel by you (the secondary shipper). Pan F does DOl
apply to any products currently manufactured by Elecll'OChem. All other ceIls and cell packs are restricted

in some manner.

Size Model
Net WI. of lithium I

Size Modelper cell In rams

(-----. esc Serles BCX Serles
• 11'2AA

AA 3824 .7 3826 .3

1I2C 3829 1.3 M 3827 .5

C 3830 2.4 PC 3850 .4

112M 3833 .3 M 38&4 .7

0 3835 5.7 C 3870 2.4

00 3836 11.0 0 3875 5.7

2I5C 38665 .9 DO 3876 11.0
CoN 381600 2.4

QTC Serles OoN 3281320 5.7

PC 38880 .4 DOoN 381415 11.0

All. 3B94O .5 213M 38793 .5

213M 38950 .4 HRT Serle.
112M (25.5WA) 38955 .2 112C 38748112M 38960 .2 1.2

MemorymalOl 3P01ooo .5
.45C 38752 1.2

Memorymaxx 3P02000 1.0
0 3B635 5.0

pm Serle.
PWR Serle. M 381065 .5

.45C 38682 1.2 C 3890 1.8
112C 38683 1.2 0 3895 3.5
0 38766 5.0 DO 382000 8.0

HToC 381750 2.0

CO"ri~s

( (~
Page 3
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1/ Eleetrocllem cells or batreries you are shipping contain equivalent or kss lithium thIJngram limitatiotts
ourliMd ill pans A and B tllere. are 110 otller restrictwlIS and you Med nol read/urlller. These cells may
bt trQll.Sported Oil passenger aircraft.

.........<\ cells you are shipping are not lisred call Electrocllem Industries/or more i"'onnalwn.
r-...
. :ells or batreries you are shippin, aceed lilhium cOlllellllimilatiollS as ourliMd ill partS A and B you
;"ill nud special documentation. packaging and lalHling as per tlle/ollowillg:

PROPER SHIPPING NAMES. UN NUMBERS AND GENERAL REQUIREMENTS
There are three classifications for lithium batteries. those beine:
Lithium batteries, liquid cathode - UN3090
Lithium batteries, solid cathode - UN3090
Lithium batteries contained in equipment - UN3091
(The category "Lithium batteries contained in equipment" may be used outside the U.S. only oc within the
U.S. with pre-approval from the Associate Administrator for Hazardous Materials Safety.

General limitations and requirements, as per DOT and lATA are as follows:

Lithium balteries,liquid cathode· UN3090
(applies 10 moSl EleClrochem produCls)
-Cells must not contain more than 12 grams of lilhium and are pennissible on cargo aircrafl only.
-Cells or baueries mUSl be packed in UN packaging with not more than 500g of lithium per inner boll:.
-Ma:<imum allowable gross weight per package is not 10 ell:ceed 35 kg.
-They must be packed in such a manner as to prevenl movement or shon circuiting.
-Labels required: "Miscellaneous" and "cargo aircraft only"
packaging required: UN approved.

-Shipper's Declaration of Dangerous Goods compleled as pe~ ell:~ple (su documenration surion).
( This regulation does not apply to depleled cells Wlth open ClrCUI! voltage of less than 2 volts or 2f3 volt·

,-..e of the undischarged cell.
-.vtarkings "lithium baneries, liquid calhode - UN3090" must appear on box.

Lithium batteries, solid cathode· UN3090
(currently applies only to Eleclrochem's PMX·Jn Series 3BI750 "Ccdl)
-Cells must not contain more than 12 grams of lithium and are permissible on cargo aircraft only. lATA
allows cells containing up to 3 grams of lithium to be shipped on passenger aircraft, but this pertains onlv
to shipments moving outside U.S boundaries. •
-Cells~ batteries muSl be ~a<:ked in UN packagi~e Wilh not ~re than 500g of lithium ~r packaging for
cargo aircraft and 125, of hthtu~ foc passeneer I1rcrafL • Max~mum allowable cross weight per package
is nO( to exceed 35 k, for carlO I1rcraft oc 5 ke foc passeneer I1rcraft.
-They muSl be packed in such a manner IS to prevent movement or shon circuitin,. .
-Labels required: ·miscellaneous· and ·cargo aircraft only· ("cargo aircraft only· label used only when ap-
plicable). •
-Packaging required: UN approved.
-Shipper's Declaration of Dangerous Goods completed as per example (su documenlation stclion).
-This regulation does not apply to depleted cells with open circuit voltage of less than 2 volts or 2f3 volt-
age of the undischarged cell.
-Marlcings "lithium baneries. solid cathode - UN3090" must appear on box.
-Cells or batteries must be packed in strong inner fiberboard packaging with not more than 125g of lilhium
in each packaging for passenger aircraft or SOOg of lithium for cargo aircraft.
-"Shipper's Declaration of Dangerous Goods" compleled as per el(ample. ·X" out "Passenger Aircraft
mly· or "Cargo Aircrafl Only" depending on mode selected.

conrinuts
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Lilhium batteries conlained In equipment UN3091
Shippers inside 'M l!'s. mwt ltavt p~t·Qp'provtJI!.rom DOT If' ship 'his commodity.
.The quantity of lithIum metal conwned an any pIece of equlpmenl must not exceed 3, percell and 125,
per battery for passen,er aircraft oc 12, per cell and ma per battery for eat'Jo aircraft.

M~ Not more than 5 k, of lithium baneries may be contained in any piece ofequi~nL
Labels required: "aUsce~~"and "tuJo airl:nft only" ("tuJo ai.m'aft only" label requiRd when cells

contain over 3~ of lithium).
•Equipment containinJ lithium batteries must be contained in strOll, outer packalin, which is walerproof.
.Requirements of S.O III ahe lATA book must be mel
.Requirements in lATA packap!" ~ 903 must ~ met other than packalin, req~menlS.
.Cells must nOl be capable of beln, discharled dunn, nnspon 10 the eXlenl that ahe open circuit volta,e
is less than the lower of 2 volts oc 213 of the volta,e of the undischarled cell.
.Markings "Lithium Balleries contained in equipment UN309l" must appear Otl box.

SELECTING A CARRIER
The following is a list of carriers currently used by Electroehem. This should not be considered an en·
dorsement or all inclusive of carriers qualified to handle lithium cells.

For Domeslic Air Shipments
Federal Express is reconunended for domestic air shipments because they are a direct carrier. nota for·
warding agent. This allows them to offer the beSI domestic air service available foc lithium baneries. as
concrol of goods is maintained from shipping point to destination. Federal also will provide pre·printed
hazardous forms with company narne and address.

For Internalional Air Shipments
E.I currently uses Airborne hpress and Federal Express but there are severa.! carriers or forwarders able
to handle lithium baneries. The degree of success you have with a carrier will depend on liaison estab-

(........, Iished with carrier swf and carrier familiarity with lithium baneries.

For Domestic OHrland Shipments:
United Parcel Service
UPS will require completion of their UPS haz.ardous form (available from UPS • example in documents
section) and completion of UPS hazardous tag (example in labels section).
Note: UPS will not airship (UPS Blue or Red) resaicted lithium batteries.

1
Page 5
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• nUll c.a... .... ellie, ftMIa.
Conon and Ult nbe,. ",te, htmp,

nu. 1IlMl. colr, hpot. 0, IImUU V,"-t·
Ublt nbe,.. ",htn ofl.,..., for tranI·
port&tlon by .Iter, mUit be pac"aced
In balea, IeCllfely and Urhtly bound
wlth rope. W1n, or oth.r limO...
m.U\I.

IAmd\. ITS·JO!. U I"R IJ04S. AI". JO. Itnl

• 113.'15 I:lol",",,'< (tl'7'O<hromt, 'eno-
Manl"l"nc. and .ilicol'l<h.I"omt.

Elloth.nnJe f'rT<>throm., f.nomUl.
pnese....d IUleon..,hromt. "hOD of·
f.red for trLnsportation by '·ater.
musl be pr.p..,ed fo, .hlpm.nl In com·
pHU'lco o1th '173.510 &nd must be
packaJ.d In a ,l.t.l ban.1 or drum. not
over 7~ pound> cross ...trht.

• 173."5 Fl." Ie,..P &I'd n.h mtal.
lal Except ... pro'1d.d In pa....r.-ph

(bl of this section. fish scrap Uld fish
mnJ. containlnr at J.... I e pere.nt but
not moTt th~ 12 peTCtnt ...t.tr....htn
offered fo, tra.ll.sportatlon bl' ,·al.tr.
must be prt'p&.Tt'd tor shlprntnt 1n com·
pJiUlce '1th '173.510 &nd musl be
pac"aced .. lolloo":

11 I Burl.p (Jul.tl bar:
(21 Mull:"'alJ p• .,.r bar;
(3) Pol).lhl·l.n.·lln.d burlap or

pa;>tr bar.
(" RatJ cu; or
(S) Fr.lIht conl.llner.
(bl FIsh Itrap Uld fish m.al mal' not

be oUered lor transpor\.atlon lIth.
tem;>traturt of tho mal.tnal exett4s
120' P. (t" C.l

leI Wh.n fish scrap or fllh m.al is
off.,..., for trLnsportation bl' vess.J In
bulk ill !rellhl eonl.lln.,. Ul. follo",·
Inr additional reQulr.m.nl.o mUll be
1Det:

III Th. noh mnl IIlUII conUin al
1._ 100 PPM anUo"ldUlt l.tho"y·
Quln I at Ult tim. of .hlpm.nt.

l21 Each Ihlpm.nllllUit be accompa·
nled b)' I ltatem.nl In ..hleh tho oh,p,
per cer'Ufi..;

(\) Th. lIloisturt con\.tnl of tho fish
lIl.al;

(Ill Th. cone.ntratlon of UlUo"ldUlt
ltthoxyqulnl In tho material In PPM
al the tim. ofloadlnr Into tho frellhl
conta.1ner;

lWI Th. fal eonl.tnl of tho fish m.al;

<Iv I Do\.t and place of prodUdJoD of
Ul. fllh m..l; U>4

(v, Th. phYlle&I ltal.t of Ult ma\.trl,
al <ffOWld. peUttlaed, or IIllllturel.

l""'lIt. In·H. al PI! Itoll. API'. II. It".
aI .....06<4 " ""'.,.. 17S·II•. U I"R 17H•.
Apr. .,. 107.1

'171.ltI. Lo&4 4.- or ....., ....1&Ia1Al
J Ji'tftfft' or laO" trt't K'"

Load c1r_ or scrap conl&lnlnr I po,.
Clnt or more f.... acid, .h.n offered
for uanspor\.atlon by ",a\.tr, IIlUII be
pr.p....d for ohtpm.M In compliance
~1th "73.5'0 and mUll be poctaced
In ot.ttl bantll or cIrwno or "'ood.n
barT.a. bolts, or t.p.

... O.a.C. 1103. 1104. 1101... CrR US.
App A t.o p~ 1>

(Arnd\. In·uo... FR »221. Ap,. II. It?,]

• 173.1815 Lithium batltri... 10' 'I.poul.
Cal Ulhlum ball.trieo. for l1lsposal.

eompri.std or on. 0' mort cola. may be
offered for transportation toO. permit.
ted stora,. facilll)' &Zld dLSposal lil.t by
motor ••hlol. only. lJ Ih. bul.try;

(1) Whfn nt'·. eonlainf'd not mort
th&Zl 12 cranu 01 lithium per eoll;

(21 l.s eQuiPPed .1lh an .ffectl,·.
Me&J\S of pre\ entlnc ext.e-maJ ahon
e!roult.o:

C3> 11 el....lf,.d Uld orr.red for
tratLS~or\.ation a.s &Zl ORM -C. Uld

(tl 11 o'.rpaeted In a Ilron, fiber.
boud box. or m.tal or flbtr drum
"hleh eompJiu wtth 1173.2t.

lb> !'ararraph (a) does not appl)' to
llthlwn batteneo "hleh, o·h.n nn',
.... re tltCOpted from "culaUon undor
, 173.206tfl.

[""'lit. In·llO. a? I"R 141:1':. Doc •. Itn:
tll"R IU. Jan I. I_I

• 17Uns ,........ _tal borin,.. ....•.
lAp. ",,,,1_... turUn,. (lI<lu41",
...1.....\MII.

P'trTOUI mttal borlnp. .h&\'Inp
turnlnp. 0' CUllin". olher than Il.IIn.
leu Ilttl. ...h.n of!tr.d for tr&nlPOr\.a.
tlon b)' ~·al.tr, mUll be pr.~lU'td for
Ihlpm.nt In 'eompllane. '1lh , 173.S10
and mUll be pactared In a m.t&)
ban.l or drum.

(a' 0.6 C. IIOS. 1104. 110.... C71t I.U.
App A '" l'Vt II
(Amd' 17)·1S0." rR 2n2l. Apr It. In'l

745



k~ qu.llty construetlOn
typlc."---"'EO LINE extIngulshef.

482~85

I

•

~~
outside fA 1he unit Ior-r
r1llTlCMl1lld rec:hIIVI

CARTRlOGE GUAAO a!lIcheI
wtIh I spmg clip and can also be
used u • scoop lor refilling the
und wtIh dry c:I'oemaI

/91" eart>on steel SHELLresislS
)ad, vibralion and COfTl)SlOn --__

eci8I poIyesW POWDER

'

NT resistS crackillgw
pping .,.., provideS ­
~"""-1Il8n
~~

l?~~MniIh
I opeo idlll wlltI .....
:Jml8!ionn_ opeo llillg
WdiOnS. agent idei1tilic:Ilio.
iic:al haZatds let whicIl1he
~nguisher is su~eclon 1he Ironl
aIIer...se and maint8f'\l/>Ce
~on1hebeCk

luaJ P1C'TOGRAMS giIIe st8l>
rstep ins\rudiOnS 10 assiII
~tIghlers

jed ....minum FlU OJ' is - _

/9necllD withstand roug/l
IIMl1l. pr-" da/TIage "
ads and ensur1l a IigIll seal ­
FILL CAP IN0tCA1OR allowS
Ie tell 81-8-glaf'Oe d 1he .

r9uish« has been used and IS

ldatd



ANSUL EXTINGUISHING
AGENT
DATA SHEET

NA-X.
MET-L-X.
LITH-X.

482~:86

_.
ApplIcation
......... N.X m8)' be ....., on IOdiUlll. 0Cl1S·
alum. 1ftC: lOd'u....poI»s1um 110\' At .
II 1~ low Chlori<ll COIllI'" I0I"l ..
........., uppon of 1N AI"""" EnerGY
eom"" on Breed'" Rlactor ptcgralOl lor
.,.. P'O'1C\ion d IIquI<l "...1&1 compo....
,... ,...IIW1. NI'X can 01 O*",,;eo
thr~ !\and hoHhn.. &I'd it 1...ilaOJe in
30 PO"": hand ;>onIC1<I anO 'SO poun<!
a--d 360 _f'C ...hHleC IftC SUt">1WY e',
ttnguilh.,.,.

No< eu<I&!>Il tor uN on _9ft1$1u", fit"

o.ae>1ptJon

"-a'X 16 I .... C".Ic.'~ ( 03.. or M;9M) to­
Otlllm C"&,oonlte baSad a;enl n com..,'!! •
po.~rneJ CJ'UftJ\g agent IJ'\d 01"," 10011",,"
10 m..ka n fr"~OlNlng &f)d to U~.. ""at
:.aN"G 0' ,ruRno·
...."""'o.-.la .net Liltll\g.

. IS Ii~td by Uneerwnr." U':lO:atonU
~~.. :.r-• .c<S;",m. ;»oIUJ.ulTl. InC:: s.od,,,,,~

;x.....-a. .. tT'I aHoy fLtlS 10 '400 ·F (760 ·C)
~ L.I:"fI.W 1~ ...Oi' &eeoc ~opl,ea.T<l"'. 30
pound "and po<IIole. 'SO pound I"" S50
pou"" ~11:ee It'd lWoOOI,., ...",.
g",,"-IW.
tu.X~ the "~\JItem-nts oC A. O. T..
$la_rO ~17.1T.

00*"", '"'0....._
Na-X ma, be pure>llMd ......' """11-­
ISO ;:le<I- (22.7 kg) '" agolll.lHPP"'O_.gIll Sol pounel. (".5 kg)) '" orderlllg
..... No.2SU6

..u~·x
Appliedon

AtIIII! ....·L·X may be ....., on lOdium•
~. lOdi"""90taul"," 1110\'. In<l
meg"";..m ,.... In Idd;I;o.,.• wt! COtIlroI
In<! IOfMIomN 11lI'''IIU'.n tm&Il fir.. on
~ Mid 1i1A1\1",m.

_·L·X C&II be di"n,r~ ''''''''ell _
~n.. and .. .."ilOll "' nand po~l.
_lid. lllltiona,.,. L"\Cl popod 1Y'l1'" I"
1on9UI...." ranO'''G from 30 10 2000
pound•.

~r1pllo"

MIl·L·X .. 1 d,., _dl' compoSld ot ,
SIll~ p1u•• poI;mlr for ... li"9. I/l4
~h.er addftJ..-es to tlt\Oer It " ..flowin; IJ'ld
CI.\,jM ~at eakjng. or Crultlng.

A"",vat••"., u.tl"t'
!oII1·L·X II lilted OJ Urooe""mer. La!lo,"to­
".. tor ..,.... 0'" todiY"", poWSJum, 1Od.\,Itno
potasSIum.•"d 1T\I;l"Ki",tt. IIICy. ~ htt.
Ing InC1""des tcOOC ~:'"!tOn. 30 ~nc1

naN po....OI•. ISO POUl'd """ 350 po.rod
~1t<S .n~ sa:oc~~; .XI"'lQ1,r1Ih.rs.

Orclor1nc1 1_.....110"

Met~·X may be ;lu'en...., in steel" CO"
laiftl" (50 PClUIlCl. (22.7 kg) 01 agem. .,.~
pong ....gill Sol pe>..lft(ls (24.5 kg)~ OJ
orClIlIllll Pan No. em.

UT~X ~
~cl\lon

A/loul U1hoX ..... ".II'*' lor _ 011 _
.... r.... Incl will allO ellli/IfUiatl mae­
um. 1Odl...... alld poll"'"", area. Ull>-X
..voon1'in. Incl in IOIftI ..... c:ompIoIlly
'dln;ui:lh, tit. oIli,C'OftN.Im, titanium. and
lOll'U~'"alloy.

OIlCtIptioII

l.".X is a ,-poul\d '" 1 ~al g'IllMo
!lUI ...it/\ a""~... 10 rlndor K It_'''''''''''il
10 th&l it tnly ~ used Itt ezllng~""'" •
0_ not CIllI 01 Crull. but _,...... lir
Incl cOnduN II1II ....., "om Ihl I""",n;
"'US 10 extinguish 1M ftrl.

Ot'dlMIl InlonMIJon

uth·X may be ;lule>llMd if, _I' contll..'f' (45 pound, (20 I kg) 01 agom. on;PP''''il
....;hl I; pouftdo(21.5 kgJ) OJ oro..n;
P." No. 1334.

.~ COAli .... Nt .........Ao.IHI • w ..·•_f.
Ai.~ Ill • .:.......x W\C ...., .Il ......~..,.......,..



~OPREHE
>prene-Coated Glove 482~87

-~r"'''''·
\ eoated heavyweight 12" gauntlet smoolh finished

Neoprane
6780A tully eoeted heavyweighl 12" gauntlet nough Iinisheel

Trois glove IS IT'JltlCIPped tor superior Quality. durability and
otectlon against acids. caUStlcs. oils. greases and SOlvents

~ III has many general enemal handling and refinery awiea·
oons. HeavyweIght styles.nave a hve-poeee flannel bnef. Indus·

ai-weight styles have a lWO·poeee flannel IlMllr and a IIllhter
>along 10< lnereased f1exobollty. Three styles are ava_ with a

'.,nforced thumb crotch for extra protecttOn and wear. An M'lSU-

..., slyle IS also ava.lallle (see page t3).

9910A ... tully coated heavyweoght to' gauntlet/relnforceo lhumo
crOld"\lrough ',nlshed
9912A .. tully coaled heavyweight 12' gauntiet/reinlo<ced thumD
CtDtcIVrough finIshed
9914 ..... tully coated heavywelllhl 14' gauntletJretnfo<ced thUmD
CtolChlsmooth linoshed
9914R .. tully coated heaYywelQht 14' gaunllellr..nfo<ced thUmD
CtotclVrough finIshed

~ oYeI' 0Uf ,,«a"'Y~eo "rU* sty" 737 Of 14' (IN PlOt 22). Of tome
_Nt' ",,""1"" ",1"11' ""'" cnemcal·~gor,e OUt IDngItf gauNIII1 sIyte$'"
~ fOl.o me 9COG cue and aor-.on r.-.a _ ....... ntiIII~~

-et1Ol' neeo.o tn~ l\&tardOuS~~ c.

Sanitized"!:

ThIS rugged glove IS suItable for many pellelblasting and sand•
blastIng applications. Irs recyclable. and its five·piece flannel
I"'er helps keep you cool and comfortable. A rough.finlshed
slyle (6780R-201Is also avaIlable.

O.Ienslve Gua~
678G-2O 12" neopr_ gauntlel wllh a sewn 20" nltrll..
ImpregNlted shoulder-iength sleeve

.0101.

,tt••r styles inelude:
5.22 tUlly eoated Industrlat-"'""9ht l<n~ wnst IsmootIt fin,shed
r 122 R fully coate<:! u'\dustnal-wetghl knrt MiSt! rougn finished

000 tUlly coated neavyweoght knot WIISt/ smooth finIshed
u782R fUlly eoated neavyweoghtl0" gauMlet/ rough finoshed
6784 tUlly eoate<! heavyweoght 14" gauntlet/ smooth hnlstled
.784R tully coaled neavyweogh' 14" gauntlet/ rough fInIshed
•785 fUlly coated Industllal·weoghI12" gauntlelf smooth ',nished

6797 .... tUlly coal80 heavyweIght eltlOw-lenglh gaunllet· smooth
""lsneo

.-.., .... tUlly coaled heavyweIght eltlOw·length gauntleV rough

I.(



1~
, (-""'Iard
"C!r gt:iQgle

• the only goggle on the • soft. extra·wlde frame hts
...It tNt otters two chemi· snugly and comfonably around
drainage systema that the face
oooc:t apinat_~. Its • wide. neoprene Slrap holds

eel _ting provides goggleS secursly ,n place whole
............ti..tion while the frontal anacnmenl e1im•

..ecting .,.inat chem- nates pressure pointsII....,. Itying particles • fits easily eMIr prescription
,dust. glasses

9305 CO\I8f 00llQ1es are alSo _bIB In gr__ bodoes. Bott1
models are avaIabIe WIth Indlrect or closed -...tnl1ng.
Meets 4NS1 za7, -1979 sr.ncardS

482:':88



1490 Half-Mas

Model 1490 Ordering Information
"',,~jrltlf Fihar IIMIIIf.... To PIO'tc1 A,alos, Ca.. 0' 110. Clr1IIftt """11 N•.

A Ousts & Mrsts ' ...·F1.. I F1. TC·21C·,"

• O~R1C 'hoor I 1••01.. 01.. Tt·J3(·117
M O'Van,c VIDOr. Dusts. MISIS I UIO·G1IO-F1OG ·01'" F1.. Tt·m·n,

• Organic VlPOr. Ousts. MISts.,
Fume. RaOoo 0"9.'''S UfO-G1..·Flll &, .. , F1. Tt·m·ns
Acid Gu & OrganIc ViDOr , ,••Gl'" : G100f Tt·m·113
Atl(l Gas. Organic ViPOr. !
Ousts. Mists UIO-o1...·F1.. 1&1 ... ' Fl. Tt·Z3C·113
Ammonia & Mett:yl Amine U.G1116 &101 I Tt·Z3C·271
Ammonia. Metny1 Amme.

, I
Ousts. MISts i U.G10f.Fl .. TC·m·ZIG
Paon' Sor,y & O'g,", Vloor' '.IO·G1OG·FII12 TC·m·U.
PtsUCldts. Organic VlpOr. I

i SlOG' F11101P,lInt SOr1Y Ousts ~Ists : U.GlIO-Fl ... ITt·m·Z02
Meut Fume IWelOlnOl.

: ,••Floa : Tt·21C·1MOusts. Mists Floa
RodlOnUCIIO.s. H"I.~ ToxIC
DusTs. Mists' F.me.
I _os 1....G1.. 01. Tt·Z1C·Z31
_ Gas. Orvonoc _r.
~uc_. HIQIlIy TollJC
OusTs. Mists &F.me ,...·01...·G2OI 01N-G201 rc-m..,1
Atlll Gas ancI Formalclt!lytle 1.fO.G112 0112 Tt·ZX·3St

Orvanoc~Rae»
-.' Tomcllusts.
_IF.... UfO-011O-0N 01... rc-ZX_
_ Gas. RotliOn_.
~0llJCDusTs. Me ,

: 1....G112-8211 '112-8211 Tt·2X-UlI
Ammon... MetllyI"""",
_ucllcles. HI9.~ ToxIC
DusTs. Mists & Fume U.0101·0N '1Of.G2OI Tt·m-457Sosoensoon AsS. ICrilCllel 132.

S.,oensoon""ssy {S'.....'I 132$

••p•••__• I'arIs ... " ..nNrift

O...tiII.... rill ...
Finer R~ner 1205

to The' Pro-TKh I..qo 1Wf·mask,
''''pI''''''' IS moid<d of a non·a1J<r·
~.n" P\t cu",po.nd ThIS loll. phablt
malenal ha> ~n 'Pl'roofd II> lh<
l S FIJOCI and Oru~ .\dm,n...,.oon
fnr U~ In c;annencs worn ~ M'Wbom
hab't> l pun contact ..till tilt ,Ion. "
.Kluall\- >ooittn, and lSSUmts lh< con·
lOUrs uf tM .·netr S fact .....OI"e'O\-rT'. it
..Ia.,ts p""odon~ •~ comloruble
til for hours

Th... Silts .... available. ~h
mnldtd wnll Pro-Tteh', d«p chon c.p
and ..* rxe·s..hn~ ftan~ The'...
h~h"'eJWlt and dtsl~ntd ",m me car·
,ndl1" and hl",rs posiuontd carefully
for Jtood balance and mlOimum 1m·
paJrm~nl of \1510n. The mtdlum Sile
..ill hi the \2SI malOni\o oh'Our ....ork·
luree Small 0' I~e ,izes ~ill proper,,·
prolecl (he ~I of the ..orkel'S. Protte·
(Jon factors .U1 ..·eU exceed mdus~

,tandanls. H.".,,~r.IaCiai hal, ..ill
p",enl. ~l S<ai and emplo\ff5 ",m
ht-ards ,hould nol be ass.gntd tasks
~equtnng an~ aJr·pun~tng rnplrators

UboraIOl\' l<>lS dnnonstr.ue tIIat
Pro·Tf"Ch mp'lnlors ofter iUl e,ceUent

(,•.-\,mbanauon or loVi.· brnthJng reslSI·
"lCt' .lIld tong stt'\1Ce Me compared to

OIne commonJ~ used bnnds
The I..qo senes fnlUrt5 a chOice

ul headbands TIle anchors on lh<
br.uded eIasoc httdband .... moldtd
dl~ 0Itl0 Ihe lTt2Sk so thto; "",n', be
lost dunna routine deanin«. AStlIli­
ngJd. plaslic cradle head hamtss pro­
\'1d<s added comfon and a mo...
secUfIe. slip-frft fit.

c"'lac ViM Co~r 11210
~.ltta;e FIaO 8215
In"a.e FI~ 821'

ResaarJIOr Storage 8aQ ARSo'O,

Use suffix S or L 10 Indcatef~ SIZ'.
Example. To Purchase a small dust resPIralor. order '4905-"00

,. Warning - Be sure the atmosphere con1'lns adeQuate oxygen (19 5') and
contains no suDstance ","mediately c:laflgerous 10 life or health. SUCI'lal carbOn
monoxide.

2 Warning - Make cet1aln your contamtnant does noI ~ar on the ·'00 Not
Use :. chan alttle lop ot paqes 8·9

3 Dettm'llne the resPirator needed by conSUlting rht chart on pages e-9.
•. Carefylly note the ,nformall()n on me TLYIT'NA of the contaminant I)fesent In

yOur 'NOf"k;place The approprIate '.90 ~::.j)lralor11 recommended when.....r
the aC1ual contamInant concentratlO(llS below 10 tImes the TLVI'TWA.

1
.c;.....



-

V I \01"'" II ':=f ano ,.....~DQn10' your appoca.

Information boll. u.. 1111 PIo-Tectl SelecbOO' G4JIde
lo ....ka your Cf'c)oc:e. Usage IimotallOnl

482~:90aN Slated on 1111 8IlP'O"aI label.

To Protect Againat PVC t: SIlicone Full Face "eplacement
Type Hall·....k Hall·....k Cartridge' Filt...

~ Ousts. aU types
U82-FtOO I585·FI 00 1694-Fl00 FIOOTC·21C·1!4 TC·2'C-'$01 TC·2'C·3"

-<;-'"(". -')"gan< vlj)Of. SOlvents. t482-GIOO IS85·G 100 1694.(;100 Gl00d""
'ydrocatt>ons fC·23<:·107 TC·2X·'01 TC-ZX""

SA Orgarue: vlj)Of. dust. 1482·Gl00lfl00 1S85-G I001f100 1694.(; I001f I00 Gl00lfl00 Imosl Tc·nc-m TC·ZX-211 TC-ZX-162

BH Organoc: vlj)Of. dust. most. 1482.(;1001f10l I585,(; IOO,F101 1694.(;1001f10l Gl00:F101
fume. radOn ClIughters TC-2X-2'S TC·2X·Z'S TC·2X-113

Aodgas and Ofganoc: 1482·GlC)4 1585.(;104 1694.(;104
,

C TC·1X,·113 TC-ZX-113 TC·ZX_ GI04 I
vapor -

CA
Aodgas and organoc: 1482·G104:F I00 1S85.(;104lflOO I 694.(; l04lfl00 Gl 041f 100 Ivapor. dust and most TC-2X·l6,] TC-ZX·113 TC-ZX...S

0
Ammonia and methyl u82-Gl06 158S-GI06 1694-Gl06 GI06 Iamine TC-23C·279 lC-23C-219 TC-2X-611

DA IA,,,monoa and methyl U82·G I06,F 100 158S·GI06lflOO 1694-Gl06lfl00 GI06/Fl00 I
amme. dust and mIst i TC·Z3C-ZIO TC-23C-21O lC·2X..., i

E PaInt spray and organic I 1482-Gl00;Fl02 I 158S·Gl00/Fl02 1694·Gl00/FI02 Gl00/Fl02 ITC·23C-12' I lC·23C-'2_ lC·23C·66Ivapor I

P~stlcldes organiC vapor, I 1482-Gl00/Fl04 1585·Gl00'Fl04 1694·Gl00/Fl04 Gl00lfl04
I

G dust and mist ! TC-23C·102 TC-23C·102 TC·23C·661 IIMetal lume (we!d,nll)· dust i 1482-Fl08 1585·FI08 1694·Fl08 r

H t and mist. radon daughters ! TC·2'C·I96 fC·21C·I96 TC·21C·)<I5 Fl08
f

Rad,onuclodes. h'llhly tOXIC i U82-G108 I 585-Gl 08 1694·GIOB
I

I d\"st. mists & fume Including TC·21C·23' TC-21C-231 TC·21C·346 GlOB
as:>estos

( -"c,d gas and organ,c vapor. I I 482-G 104 '-G208
I

1585-G104/G208 I 1694-GI04:G208 Gl04.G208( ~rad.onucltdes. htghly tOXIC I TC·23C-42t TC·2)C·421 I TC.2JC.610
L j,,,,sts. mtsts & fume !

,

:y I Ac>d gases -1r ' 1482-Gl02 1585-GI02 j'694.GI02 Gl02
I TC-23C-359 TC-23C-3S1 TC·23C·671

OrganIC vapor. . I 482·GlOOiG208 I 58S·G I OO/G208 1694-GlOOiG208 Gl00/G208L rad,onuoc:ltdes. hlghly tOXIC TC-23C-4sa TC-23C-'sa TC-2X-672
dusts. mists & fumes

Ac>d gas and radlQnuchdes, 1482-G102/G208 I 58S·G I02/G208 1694-G I02 'G208 GI02/G208
I

M hogllly loKI(; dusts. ITIISts TC-nc-4S1 TC·23C"SI TC·2X..13 I& fume

Ammonia & methyl .mtne, 1482·G106iG2OI 1585,(; I06:G208 1694·GI06iG208 GI06!G208N ..dionuc:tides. highly toxic TC-23C~' TC·ZX-4S. TC-ZX4"
dusts. ",;sts & fume

.

Replacement Model 1482 & 1585 Model 1694

Parts DESCRIPTION PART NO. DESCRIPTION PART NO.
F,ner Retainer 8205 Facepiece Assembly 8SCI
Stra~ht Headband Set 8214 Finer Reta,ners 8205
Cr.d e Headband Set 8314 Inhale Valve Flap (Nose Cup) 8215
Exhale Valve Seat 8213 Inhale Valve Flap (Receptacle) 8216
Exhale valve Cover 8210 Exhale Valve Flap 8215
Exhale Flap 8215 Exhale Valve Cove< 8210
Inhale Flap 8216 Headband Harness 851.
PVC Faceptece Assem_ (Small) 8122 Headband Harness.
PVC Facepoece Assem. (Med'um) 8222 Heavy Duty Neoprene 8S15

I PVC Facep;ece Assem. (LarrP 8322 Spectacle Mounl 5276
( S,hc:one Facepiece Assem. ( mall) 8142 Lens Protector (peete of 25) M25. SilICOne Facep;ece Assem. (Medium) 8242

SIlICOne Facep,ece Assem. (Large) 8342



Neoprene
Sleeves

£ 1990 CPP Inc

Hycar Aprons
These are the perfe<."t aprons to use when in
contact with animal fats and greases under cold
conditions_ They are av:ailable in three weight.:
medium, heavy and extra heavy. Four colors are
offered: black. white. vellow and maroon. CPP's
Hycar Aprons are conStru.."ted with four meul
grommets. reinforced bib and all edges are
turned and hemmed. Available in lengths of 45
and 'Ill inches. both 3S inches wide. Also
a\-ailahle in a 36 inch length that is 24 inches
"ide (BH-36. hlack). SJxcify length, weight and
color desired.

These slee\'es are made ....ith medium ....eight.
I.. ounce Neoprene for comfort and prOlectlOn
Thev are available in vellow onlv and are IR
Inches in length. CPP 'offers 'IeOprene Sleeves in
three different stvles: cuffs at both ends as
illustrated (Y."S iSC2 J. cuff at "TISt ....Ith elastic
at top (Y~S· IBC l. and elastIC at hath end. (Y,;S·
18E l Specify style desired.

Neoprene
Aprons

,
•. \.cPP's :-Ieoprene Aprons are economy priced and
• . made to last. They ;Me available in three
~ weIghts: medium. heavy and extra heavy. in

J . yellow and black. The conslnx:tion is
7 . ~ 1 identical to the hycar apron illustrated
_~) at left. the only dIfference being the

u_...",. matenal 1!Self Our Neoprene Aprons
have four metal grommets. relnf<Xced

, bIb and all edges are turned and
_ ....~. A hemmed. They are all 3S inches Wlde

/ ';,- and are available in lengths of 4S and 48
inches. SJxcify length and weight desired

(see price list).

Apron 8H-4';
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PURPOSE STATEMENT 482~94

~

This crisis management plan (the "Plan") has been developed to enable Digicon (the "Company") to

establish and maintain the capability to quickly and effectively respond to all aspects of any serious

incident' involving any Company employee. contractor. subcontractor. client, or other person on

Company owned or operated facilities. or involving the production, distribution, or use of Digicon's

products or services.

The Plan has been distributed to all Digicon personnel who act in a supervisory position. These

personnel will. at least annually. review the Plan with all employees under their supervision and will

post a copy in each facility under their control. In addition. a copy of the Plan is to be provided to

each client and subcontractor of the Company at the beginning of any contract for seismic data

acquisition or other field activity.



INITIAL DISASTER RESPONSE GUIDELINES
482~95

I. Directly affected employees, contractors, subcontractors, clients, or other persons on site and their

families

2. Neighbors to site

3. Other Company employees and client and subcontractor employees

4. Broader community

Initial Phase (during the first two hours):

• Get relevant information on what happened. The most senior management representative

at the scene should gather the facts of the incident. if there were injuries/fatalities, and who was present

at the site.

• Use the notification tree. (See last page of (he Plan,)

Deploy the crisis management officer to the scene. The most senior management
r---.

representativ'e is responsible for crisis response activity until the C~IO arrives. Upon arrival. the CMO

will assume full responsibility as outlined in Section 2. Crisis Management Teams.

• Coordinate all efforts and take direction from any emergency personnel (police, fire,

government officials) already on site.

• Organize, prioritize and determine responsibility for specific tasks on-site and in

Houston. Get needed employees enroute as soon as possible.

• Take care of traumatized employees who were on the scene.

• Find out who is in which hospital and treatment/care needed. (Are there specialists,

doctors, or extraordinary needs, transponation, etc. required?) This information should be maintained

at the site and be available to HR and management. Malee sure victims are identified and no names

are released to external panies before notification of next of kin.

• Determine if drug test(s) are necessary in light of the incident, per Company policy.

('



Second Phase (Lto 2i11ours Aftfi): 482::96

• Establish communication channels with affected personnel's family and identify contact for

requests/needs.

Reevaluate the need for other resources and/or personnel on-site. Outside contacts may include foreign

embassies. funeraillomes. SOS evacuation personnel, insurance agents. etc.

• Ensure that before management talks to media. all emergency contacts of affected personnel have been

notified. Do not release names of affected people until their families have been notified.

• Assist with family accommodations - travel to hospitals. motel arrangements. meals. cashleltpense

needs.

• Make arrangements for housing. food. and other requirements on-site for those who need to stay.

• Set up accommodationsllodging near site for arriving Company personnel.

• The insurance department should prepare details of benefit/medical coverage (if appropriate). Check

beneficiary designations and be sensitive about confirming and communicating with beneficiaries.

• Coordinate with line management to determine which operations employees are needed on-sileo and

what they should be doing.

• Operations recovery should begin as soon as possible in order to restore normalcy.

(r--,

Third Phase (24 to 96 Hours After}:

• If there has been a death. find out what the funeral arrangements are and communicate these. It is not

the Company's intent to be involved in actual funeral arrangements as this is to be the family's

decision.

• Contact the payroll depanrneDl to obtain funding for ATO, vacation, and other immediately available

benefits.

• Coordinate with Human Resources to keep the rest of the Company informed.

• Make visits to hospitals - select people who have good relationships.

• Collect/secure affected individual's personal effects (need witness) on-site. Itemize all belongings and

keep a copy of the list. As appropriate. tum personal effects over to family.

• Document crisis events as completely as possible. Documentation should be ongoing until a final

resolution report is made.



Fourt.h..fltase ~tQ 7 Days and...Ibereafter as Need.ed,l: 482~9'7

• Assess what's being done and what additional action is required. Follow-up on items previously

./ identified.

Initiate face-to-face meetings with employees who have questions/concerns.

• Coordinate with insurance again to ensure smooth payment of employee benefits and Company claims.

• Follow-up and participate in already-mentioned activities. Communicate with Ieey contacts. Hold

periodic meetings with employees at site and communicate within the Company.

Final Phase (Within 30 Days):

• Complete documentation/reports as necessary. A final report is to be prepared by the CMO and must

be in written form, addressed to the Chairman and the President of the Company. Be prepared to

review this report personally with senior management.

• Assist the Crisis Management Team in reviewing the Plan and suggest modifications.



I. Crisis Management Offictr (CMO)

.-. --. _._-

482~98

A Crisis Management Officer from each Company location is responsible for establishing and
maintaining operating group crisis management capabilities. and acting as the interface with the
orporate crisis management functions. Under the direction of the CMO. each group will maintain
ocedures and systems for notifying the CMO of any serious or potentially serious incident. The

_MO will assess the incident and activate the group crisis management and/or corporate crisis plans
as appropriate.

Crisis Management Officers (CMOl
(Effective 7-1-93)

Location CMO Work Home Mobile/Beeper

Houston - Kirby Carlos Sepeda (713) 630-3016 (713) 491-9134 M: (713) 826-4472
B: (713) 765-2469

Houston - Sowden Sruan Oshinsky (713) 939-1400 (713) 265-1080 M: (713) 819-7458
B: (713) 765-2453

Jackson Jock Allen (601) 939-5142 (601) 825-4435

Oklahoma City Bill Panerson (405) 942-8887 (405) 359-9308 M: (405) 642-5301

Brisbane Peter Spooner 61 7 852 2791 61 73768759 M: 61 18 150537
61 72525212

Penh Dave Pran 619322 1944 61 9368 2546 M: 61 18 905 737

Bogota John Donaldson 57 1 2568667 57 I 6160468
57 1 256 1819

.(",
Bob ~!arsh 0342 3~8-1111 0342216482 M: 0831 342452l : Grinstead

Jakarta Winston Ong 6221-5200362 6221-321307
Sat. & Sun.
65457 1185

Kuala Lumpur K. T. Tong 60 3 793 0373 60 3 733 9235
60 3 735 2035

Singapore Michael Chu 653593213 65733 1924
65 258 1221

ext. 210

Land Crews· James Eckert (601) 939-5142 (601) 673-9001 M: (601) 331-0743
M: (713) 899-1853

Vessels • Jim Thompson (713) 630-4088 (713) 789-8266 M: (713) 865-4167

Assen Doug Penrose 31 5920 62221 31 50 124831

Bangkok Vinay Vaidye 6622490483 662391 8808 B: 662 15221 33 88

• Each land crew and vessel will have two CMO's - one permanent and one rotating. The permanent
CMO is shown in the table. The rotating CMO is to be the crew/vessel party manager. An updated

/f'" listing of the rotating CMO will be distributed monthly.



2. Group Crisis Managtmrnt OrganiwtiQn 482~99

The Plan places primary responsibility for crisis management at the local operating level. Even in the
event of a crisis requiring the attention of the Corporate and/or Executive Crisis Team. the local group

•. will remain fully involved. although elements of crisis management may shift. The Group Crisis
Management Organization will be responsible for ensuring that strong communication links exist

>V"'-.. between the site and corporate headquarters during a crisis. When this calUlOl be quickly accomplished.
perhaps because of site personnel's involvement in emergency response efforts, it will be the group's
responsibility to assign either group or corporate managers to fill the void.

Membership is determined by each group/location but should include, at a minimum. the
following personnel;

Crisis Management Officer

Operations/Manufacturing Representative

·Safety and Environmental Representative

·Insurance Representative

·Human Resources Representative

• If any member is not immediatel)' a"ailable, members should be drawn from corporate
resources.

Corporate Crisis Team

A Corporate Crisis Team consisting of key functional managers will be available around-the-clock to
supplement the group's crisis activities. Its role will be to supplement the group's crisis management
activities, and to execute corporate crisis functions. including broad-based communication activities with
various internal and external corporate audiences.

Functional Area Individual as of 7/93 Office Home Mobile

Corporate Safety & Env. Mike Arnold (713) 630-4054 (713) 358-3448 (713) 854-5127

. Beeper: 1-800-999-6710 Satellite Code: 999-0492

Human Resources Lisa Seeker (713)630-4277 (713)550-5159 (713)819-7402

Insurance John Conerly (713)630-4290 (713)353-2360 (713)819-7404

Operations Kevin Callaghan (713)630-4224 (713)558-6644 (713)819-7405



4. E:ucutil't Crisis Ttam 482300
Composed of senior executives, the Executive Crisis Team will guide the policy and strategy specific
to the crisis. for execution by the Group Crisis Management Organization. The ECT must be called
immediately in the event of:

I. The death of or life threatening injury to any individual. or less severe injuries to several
individuals in any single incident

2. Any vessel sinking, vessel fire, or collision

3. Any hostage or kidnapping

4. Potential for or actual media attention

5. Any other incident deemed critical by the Corporate Crisis Team

Executive Crisis Team
(Effective 7-1-93)

Office/Home/:\Iobile

CEO/Chairman E. R. Prince 713-630-44001713-465-79561713-824-2167

COO/President L. E. Lenig 713-630-·nOOI713-973-25941713·824-8059

r-CFO Finance A. C. P0pch 713-6~0--I280/713·-I61-8-196/713·819·7-103

I Exec. V.P./\V.W. Operations S. J. Ludlow 713-630-4050:713-835-00731713·253·8-167



CRISIS MANAGEMENT BY FUNCTIOn 2 301

A crisis will place considerable demands on {he emergency response teams and other operations in {he
..,; divisions or groups. It will also require the timely and prepared response of many corporale functions.

as identified below.

'-
Corporate Functions

Safety

Prime Responsibililies

Protect human health and the environment

Secure as quickly as possible operations and equipment to assure health and

safety of anyone associated with the incident

Assess extent of harm to persons. providing suppon (including medical and

toxicity informal ion) to medical care providers

Evaluate industrial

decontamination issues

hygiene. environmental contamination and

( ('"'

c:-.

Human Resources

Ensure that all appropriate safety regulatory agencies have been notified

Coordinate compliance with all regulatory agencies with jurisdiction.

including the Company's response to investigations. enforcement actions.

or citations

Provide direct liaison with state and local officials. identifying concerns and

responding to infomlalion requirements

Meet government requirements; anticipate and mitigate risks and

liabilities

Assess liability and advise post-accident investigation team

Suppon management, employees and family members

Assist management with communications

Advise personnel on legal obligations, extent of regulatory or law

enforcement authority, etc.

Provide timely, accurate and complete information to general employee

population

Coordinate response to civil and criminal investigations, litigation, etc.



'.'
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Executi\'e Crisis
Team

Operations Staff

Insurance

Im'estor Relations

482302
Develop, coordinate and provide for lhe implementation of event
specific strategy

Identify needs of impacted community members/clients

Keep clients, community leaders and community at-large informed

Provide telecommunications and audio/visual support and equipment for

crisis management activities at site and corporate headquarters

Deliver timely and accurate information to media

Coordinate media relations with other crisis communication activities

Maintain transportation, administrative. and general support for all

crisis management activities

Preserve the company's right to insurance coverage by meeting policy

requirements

Provide timely and appropriate insurance coverage to claimants

Provide proacti,'e communication to inwstment community



CLASSIFYING THE CRISIS
FOR PROPER RESPONSE 482303

The following classification system is intended to provide the Crisis Management Team with a guide
to activating the corporate crisis organization.

Facility Event

Incident occurs within Company or customers' facility wilh lillie or no external involvement
or interest.

• Handled by facility (and/or group)
according to their emergency response and
crisis management procedures

• Notification within 24 hours to corporate
functions as detennined by group
management

Local E"ent

Incident involves elements of the community and a visible response by local
emergency response officials. The resulting news media and communily interest is
at the local level.

• Handled by facility (and/or group)
according to their emergency response and
crisis management procedures

• Immediate notification to corporate
functions

Regional Event

Substantial external emergency response is involved. Community and news media
interest goes beyond local level to state/regional level.

• Crisis Management Officer assembles
Group Crisis Management Organization to
manage crisis

• Managers from Corporate Crisis Team join
the Group Crisis Management Organization



~at ional/lntcrnat ional
E,·cnl

Any incident with the potential for national or international media attention.

• Crisis Management Officer assembles
Group Crisis Management Organization and
Corporate Crisis Team

• Group Crisis Management Organization
continues to manage all activities

• Corporate Crisis Team supplements group's
activities and executes corporate crisis
management responsibilities

• The Group Crisis Management
Organization and Corporate Cri~is Team
notify and involve the Executive Crisis
Team



RESPONSE PLANS FOR
SPECIFIC DISASTERS

482305

.~

Ie section on "Initial Disaster Response Guidelines" gives general instructions on responding to any crisis.

Use the following response plans for instructions specific to these crises:

• Damage/Loss of Assets

• Death of Individual

• Environmental Damage

• Illness/Injury to Individual

• Kidnapping/Hostage/Terrorist Acts

• Natural Disaster Response

• Political Instability/Civil Disorder/International Conflicts

• Seizure of Equipment

(~



MAJOR DAMAGE/LOSS
OF COMPANY ASSETS 482306

Once major damage to Company assets has occurred, the paramount task is to reduce or eliminate any

further damage to the assets.

1. Secure the asset.

2. Take necessary action to reduce further loss.

3. Notify the Corporate Crisis Team immediately. Give the following information:

Date of occurrence
Description of the asset
Cause of damage
Location of occurrence
Asset's present location
Local contact person and phone number
Witnesses' names and addresses
Estimate of damage
List of any third parties and addresses involved.

Until an insurance appointed adjuster or surveyor arrives. maintain the asset integrity for their appraisal

and ~\·aluation.

5. Document cost to replace or repair the asset.



DEATH OFoRLIFE THREATENING INJURY TO
AN INDIVIDUAL; INJURY TO SEVERAL
INDIVIDUALS IN A SINGLE INCIDENT

482307

I. Verify details of death and obtain positive identification of fatality through witnesses, Company personnel,
hospital/coroner personnel, etc.

~ Use notification tree for contacts and repon immediately. Notify Executive Crisis Team.

3. Coordinate the notification of next of kin. (Notify in person if at all possible.)

4. One individual will be designated by the Corporate Crisis Team to coordinate (if necessary) the repatriation of
mortal remains. That individual will work with "International SOS Assistance" services, local management and
corporate personnel to handle all Company details as sensitively and quickly as possible.

5. Collect/secure the individual's personal effects with a witness present if possible. Itemize and keep a copy of
the list.

6. Find out what funeral arrangements have been made by the family and communicate to appropriate locations.

7. Make sure the appropriate Human Resources. insurance. and payroll depanments have. been notified.

8. Transfer the individual's personal effects to their family members.

<["Thre3tenin~ Injurv. or Injuries to Several Individual, in a Sin~le Incident

I. Verify details of injury(s).

2. Use notification tree for contacts and repon immediately. Notify Executive Crisis Team.

3. The CMO and/or most senior management representative at the scene should determine if circumstances best
warrant use of "International SOS Assistance" or immediate action of Company personnel to obtain necessary
medical anention. See section on Serious Illness/Injury for further instructions.

4. Collect/secure the individual's personal effects with a witness present if possible. Itemize and keep a copy of
the list.

5. Coordinate the notification of affected personnel's family.

6. Make sure the appropriate Human Resources and insurance depanments have been notified.

7. Communicate regularly to the Executive Crisis Team the status and any change in condition of affected personnel.

8. Transfer the individual's personal effects to their family members.

c~
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ENVIRONMENTAL DAMAGE
482~08

If any suspected environmental damage has a<:curred at a Digicon job sile or Ia<:alion, call Houston Safety Depanment
hours a day to report the incident whether or nOI the Company is al fault. Examples include but are not limited

" oil spills, fuel leaks, explosions. fires. loss of explosives. elC.

The Safety Depanmenl will advise you on whal immediate action to take depending on the nature and severity of the
incident. Use the notification tree and immediately inform the appropriate personnel about the incident, the severity.
and the initial instructions received from the Safety Depanment.

Due to intricate governmental regulations and client requirements, Safety personnel will direct the Company's response
from initial notification to final recovery phase.



SERIOUS ILLNESS/INJURY 482009
Emergency medical or legal assistance services are available for all employees traveling on assignment worldwide
through ·International SOS Assistance·. 24 hours a day. 365 days of the year. Services range from telephone
advice and referrals to full-scale international medical evacuations. SOS operates via a network of multi-lingual
..--,iical care and aeromedical specialists at SOS Control Centers around the world. A member can call any Control

.nter at any time of day to access the following services:

Medial Assistanc.

• Prc·Tnp Medica.! IUfeml
Infomuuon

• ~. Hour Worldwide Mechcal
In(omullon and AssIstance

• . EmerIC",} McdK:J.uon
• Hospital DePOSit Cuannlec
• Mcd"al MoMorinc
• Dispatch of I Docwr or SpeclJlist

Emer,cncy Encuanon
• Medically Supervised RtpllfiaUOft
• Rep,miJ.llon of ~'oNI RCrnlifts

P.rsonal Assistanc.

• Embassy. Consular
Infonnauon
Log Docurrxnl ."-nI5uncc
E!MIltney Mn.wl~

TransnllulOn
• Ernrl'Jcncy Person.al C.uh
• Leaal Access

TnnsbllolU Ii. Intc:rprcters
• C(auns ASSistance

T.....I Assistanet

Emcracnc:y Family Tr....eI

Arnnacmc:nu
Tl'l.nsporanon 10 JOin

Disabled Member
RcNm of MU'tOf Children
Rct\lrn of Vducle
Rerum of Travelin,
Camparoon
Transporuuon (or
ReplAcement Empk)rt

• Rerum of Member 10 On,INI
Work Slie

1. When normal emergency medical care is una"ailable due to local conditions or extraordinary
circumstances, contact the CMO immediately. Jointly decide if circumstances best warrant use of ·SOS· or
immediate action of Digicon personnel. If "SOS" is needed. contact the closest control center for specific
instructions .

SOS Worldwid. Control Cente~ (24 Hour Em.rgent)· ~umb.~)

PhdJdelphlOi. PA. CSA

COill Colle.:t.
I (lU, ~45.4707

..... lthln l;.$.A Call

. I ~I ~2J-6~g6

( . I 'llSl :~-%17
.............. :\ ~~L~':<j ISOS L'R

• r,::'lo ~1~\ICO Q~·8~IO.(~:.t

Gcncn. SWlueriand
COlli ColI«l: 41 (22) 347 6161
Fax: 4) (221 )46 29 32
Teln.: 427172 SOSS.~

lohaRnesbufJ. South Atria
27 (11)4034490
Fu' 27 (II) 339-6897
Tdu: 421 813 SA

BeiJing, ChiN
86, 11500 ]388 C\l 438
FH:86(11500~lq

Actn. Suite 438
Te!c, :10 31i t'!Jlla

HeJddberz. Germany
49(62)212.-
Fu: 49 (62)212-0316

London. Enrland
.. (II) 17(>-2929
Fu:'" ('1)391·1641­
Telcx: ~133J SOSWHQG­
~"Tab__

.....fon. ......._-

Bnst'>oIII!'Ie. Au"nlrJ
bl (-I )71 3: ~~

Fat 61 lij 3-1 .r ::
Telu 1..a330·u,·meJ

Hon, Kon,
(851) S450-868
Fa.: (&521 S59SJ9:­
Tekl.: 68948 50S HKHX·
·Fu" Trlu_elI

froC<lfI ·Fn ........_-
Madrid. Spam
34 (I) 3599575
Wilhlft Spain: 91 3'99575
F.u:}t HI)45 1908
Tdu: 44192 SOSME

Bue",-'s Alru. Argtnlln.
~4111.3~~-47"l

Fu 54 41, J9~-4j~S
Tclu. 281S) lESRO AR

lsu.nbul. Turkey
90 (\ I 130-9631
Fu· 90 ~ I) 147-9709-

w.~" ..,...._ ....
SinalpOrt:
(6SI22(>-3936
Fu, 1M) 22(>-3937
Teka: as 2"22 SOSAFE

C:mo. Egypt­
20 ill7l 7480
Fu. 20 (21360 4127
Tdu; 22707 SOSCA l:S
-M...~«: s.~·T'-..... '(1)..100

1ilbru. Indonu~
62-11·no-2556
Fu: 62·21-520.0387

1

2. Collect the individual's personal effects with a witness present if possible. Either forward them with the
individual to the treatment site. or secure and wait for further instructions on disposition.

3. ;IIotify individual's family.

4. Notify the appropriate Human Resources and insurance departments. If "SOS· services were used. notify
the Corporate Safety Department.

5. Determine if further crisis response notification is needed.

v--- Monitor the indh'idual's status and notify the Executive Crisis Team if the situation becomes life-threatening.



KIDNAPPING/HOSTAGE/TERRORIST ACTS
482310

.J:!1e first hours following a kidnapping are critical to its successful resolution. In the event of a kidnapping,
<t;.. tage or terrorist incident, the following procedures must be carried out immediately.

I. Communication

Inform one of the members of the Executive Crisis Team by the fastest, most secure means possible,
giving the details below:

1. Casualties, if any
II. Identity of victim(s)

111. Date and time of kidnap
IV. Location and method of kidnap
v. Kidnapper's demand, if any

vi. Method used by kidnappers to transmit their demands
VII. Name of recommended negotiator, if any suggested by local authorities

viii. Company action to date
IX. Police involvement
x. Kidnap group's identity. if known

XI. Press involvment

(Upon receipt of this information, the executive will take specific actions which are nO[ suitable for
_"ublication in this document.)

('"

II. Negotiation

Negotiations are to be handled by specialists experienced in these t~pes of incidents. The Executive
Crisis Team will designate such a specialist who will be immediately sent to the site. In the event that
you must speak to any kidnapper. do the following:

(a) Tell them you are not authoriud to make any decisions in this matter but indicate willingness to
cooperate.

(b) Ask kidnappers a proof question to establish that the victim is alive. This question must be one that
oniy the victim can answer. Refuse to discuss anything until the proof question is correctly
answered.

(c) Demand a codeword which will enable you to identify the real kidnappers from hoax calls or
extortion attempts by other criminals.

(d) Record all calls on tape. If this is not possible. write down the following details:

1. Male/Female
II. Young/Old

iii. Type of accent
iv. Local or long distance call



v. Tone of voice (mental state)
v\. Background noises

vii. Duration of call
VIII. Type of telephone used (call box, automatic operator, mobile)

ix. Anything else that seems noteworthy about the call or caller

,,;-" (e) Maintain a detailed diary of events including:

i. Date, time and type of all communications with kidnappers/extortionists
ii. Date and time of all significant events

iii. Details of all meetings (participants and nature of discussions)

482011

(f) Give no interviews to the press. All inquiries by the press should be handled by one nominated
representative who should politely offer "no comment" in response to all inquiries.

(g) Look after victim's family and arrange protection if necessary.

III. Support

When the designated specialist arrives, release all information gathered to date. Follow specific
instructions given by the specialist. He/she will direct all subsequent activity in conjunction with the
Executive Crisis Team.

(h



SEIZURE OF EQUIPMENT 482~12

n the case of seizure of equipment by a government or a government agency. the following action is to be

:en:

1. Contact the Corporate Crisis Team for insurance notification and certification.

2. Notify local law enforcement officials. Obtain copy of reports filed.

3. Verify that Digicon complied in all respects with the laws of any country within whose

jurisdiction the property may be situated.

4. Verify that all permits necessary for legal operation were obtained prior to the

commencement of the operation.

S. Digicon and its agents should make every reasonable and repeated effort to recover the

property prior to and during the insurance claim waiting period.



POLITICAL INSTABILITY/DISORDER/coMll~Cfs

At the first sign of civil disorder immediately contact the Houslon Safety Dcpanment to obtain up-to-date
international safety warnings. Use notification tree and relay the following information ASAP:

I. Activity or rumors

2. List and exact location of personnel that could be affected and method of contact

3. List or summary of Company assets that could be affected

4. Information/warnings issued by local government. embassy/consulate. or Safety Dcpanment's bulletins

Follow directives of local government. embassy/consulate. or the Executive Crisis Team. whichever
directive is the most current. Communicate status repons as frequently as possible to members of the
Executive Crisis Team.

(-..



NOTIFICATION TREE 482014
NOlificalion of Ih" n,," level should re made immedialetv. unlil highesl.level nc:cessary for .lhal incident has llc:en
informed. If unahle 10 reach Ihe named emplo)'ee wuhm I hour. conllnue up lhe Iree unlll a contact IS made.

Board
I

CEO

CFO/l\!. D/Financial YP
Same _

Of(..::c _
Hom< _
B:c~r· _
~h,t1llt .... _

I
Di,·. 'Ianager/Controller

,I.D./OperatlOns T:P;--
:"arr::: _

Ofrl~~ =========H",me"
Bt'c;'C'r _

t~"'''---;---­
,-"perations :\tanager
Sam<' _

Offi..:e: _
Homt: _

ikcrer:.-===~====~fobik:_

Operations Supervisor
Sanx:: _
Offtcc:. _
Ho..., _

Il«pcro
10100;)<'--------

I
Party Manager
Narnc: _
OffKC: _
Home: _Bccper: _
~fohllt: _,_----

I
Operations Emplo~'ee

RuJy Pnn.:e
Offtce' 71 )·hXl-4400
Home. '1.\-"'h~-7q~6

~hlttll( 7I.l·1t24-1ItJ7

President
Ut'11' Len"
Ofrlcc 71~063O-&JOO

HUnk ;, \·q-~·=~CU

Mllhllc ~IJ·l'C=,,·.IUI~'1

WW Operations Vp-.,
Sieve luoJiow "'­
OffICe: 71 '-h.lO....O~
Home:" 7IJ·)l-'~~I07}

Mnt>lle: 71)·1!iJ-R... f'I~

Corporate Safety",-- ~
Mile Amold ............
OffICe: 113·6Y1-"'O~4

HOITK" 70-'.~~-J4.I~

Becpuo 1·1l1111-Q9Q-h71O. S:UelItIC Code: 999-04Q2
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NATURAL DISASTER RESPONSE

l:'ri\ 'rit ies

Evacuate employees by the quickest, safest method.

~ Secure or remove Company assets if safely possible.

3. Use notification tree for contacts; report situation and current status.

Post -Notification

1. Determine equipment, personnel and actions necessary to begin recovery of operations .

.., Again, use notification tree to report damage assessment.

3. Re-establishing communication (phone, fax. etc.) is the top priority for recovery phase.

4. Begin recovery operations.
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