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1.0 INTRODUCTION

This Data Management Plan outlines the procedures to be followed for the
inventory, control, storage, retrieval, evaluation, and presentation of data
collected during the remedial investigation (RI) being conducted at NAS Whiting
Field. During the performance of the RI, a variety of technical data will be
generated by several groups for use in the evaluation of site conditions and

remedial alternatives. The procedures contained in this plan are designed so
that the integrity of data collected is maintained for subsequent use. Project
tracking data (e.g., schedules, progress reports, financial reports) will be

maintained to monitor, manage, and document the progress of the RI.

1.1 General Guidelines Completed or revised documents shall be submitted as
soon as possible for the Program Files.

All working drafts, review notes, and peer review comments for the Program
Deliverables should be discarded once the document has been submitted for final
review.

When documents are received in the Program Files the following actions shall be
performed by the Document Control Officer.

1. Inspect all documents submitted to ensure satisfactory legibility
for reproduction and microfiche, stable (i.e., not easily smudged)
images, and proper file identification.

2. File the documents in the appropriate folder, marked clearly with
the filing index and program designation.

3. Each Work Assignment and Procurement file will contain an applicable
checklist as shown in Attachment A thru D (Appendix A). The
checklist must be prominently placed in the front of each file and
must be maintained and updated as documents are received.

The follecwing security control measures shall be instituted and enforced at all
Program File locations.

1. At each Program File location an Authorized Access List must be
prominently displayed listing those individuals who are authorized
unescorted access to the file area. (Unauthorized personnel require
an authorized escort).

2. Make certain that the security of the files is maintained by use of
locks and/or surveillance. All documents leaving the file area
should have a signed Out-Card filed before the documents are
removed.

3. Documents identified as Confidential Business Information or
Proprietary must be maintained in file cabinets located separate
from other documents. Limited Authorized Access Lists should be
prominently displayed on the cabinet with access determine by the
Project Manager and or the Technical Director.
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4. Documents which are identified as Confidential Business Information or
Proprietary should be stamped as such on each page of the document and
are not to be copied,

5. When transporting Confidential Business Information or Proprietary
Material from the file area to a work station the material should be
enclosed in a Confidential Envelope.

6. Confidential Business Information or Proprietary Material, when not in
use at the work station, should be locked in the person’s desk.

When a document is to be removed from a file location, the following checkout
procedure shall be performed by the Document Control Officer.

1. Make certain that the requestor is authorized to remove documents.

2. Assure that an entry is made on an Out-Card noting the document
identification, the name of the requestor, and the removal date.

3. Remove the document and insert an Out-Card in its place.

4, When the document is returned, examine it for completeness and ensure
that it is still in good condition before removing and updating the
Out-Card and replacing the document in the file.

5. On a routine basis examine the Qut-Cards to ensure that documents have

not been checked out for more than 1 month.

2.0 ORGANIZATION

The Engineering Contractor will have overall responsibility for the management
and direction of the RI and will subcontract for drilling, laboratory analyses,
cone penetrometer explorations, and monitoring well survey. Project files
containing data will be maintained by the Contractor and each of the subcontrac-
tors at their offices. A set of project files will also be established at the
field office at NAS Whiting Field where copies of all field related data will be
stored,

All laboratory documentation will be filed in project files at the subcontract
laboratory in accordance with the laboratory system described later. Laboratory
documentation (e.g., chromatograms, spike results) will be maintained for
purposes of verifying analytical data collected during the RI. Summary reporting
of data results and quality control will be sent to the field office for the on-
site project files.



3.0 FIELD DATA/PHYSICAL DATA

All incoming field logs, data, and reports will initially be logged and dated by
the Engineering Contractor. All information generated from field activities will
be documented on appropriate forms including the following logs:

Sample/Core Log

Daily Field Log
Drilling/Installation of Well Logs
Location Sketches

Water Level/Pumping Test Records
Materials Log

Well Construction Specifications
Telephone Logs

Incoming documents will be date-stamped and filed. Copies of all data logs
showing borings, wells, physical data, etc., will be copied and delivered to the
on-site office location for filing. Copies of other data will be distributed
based on project staff request as approved by the Project Manager or Technical
Director. Copies of final summarized reports prepared by the Contractor will be
distributed to NAS Whiting Field, Southern Division, Florida Department of
Environmental Regulation (FDER); the U.S. Environmental Protection Agency
(USEPA); and others, as requested by Southern Division.

As discussed in the Quality Assurance Program Plan, field logs for sampling
activities and field measurements have been established. These records will
detail sample collection information required for the project. Field sampling
records will include information on sample location, number, parameters, data,
sampler or analyst initials, etc. These records will be maintained in the on-
site project files as reference for all sampling activities. Copies of these
records will be forwarded to the Contractor's office.

Finally, a daily log of activities will be maintained by the on-site Field
Operations Leader detailing major activities performed each day. Decision making
process will be documented and problem recognition and resolution will be ncted.
This log will be maintained at the on-site office.

4.0 TABORATORY DATA

All of the data and records generated for NAS Whiting Field samples, once
completed, will be kept in a common, secured area under the supervision of the
Document Control Officer and the Project Manager. Ultimately, all data generated
and data transmitted are the responsibility of the Program Manager. Data
handling procedures for the NAS Whiting Field RI/FS will follow the same basic
approach as all other data except that the paper flow will be more rigorous and
complete, in that both project management summary data files and raw data files
will be stored in one location.



Raw data will be submitted to a senior chemist for checking and preparing the
data summary sheets. The data will then go to quality assurance for verification
and the summary sheets will go to the Technical Director for review and
transmittal. Raw data will be filed in chemistry files, QC data in QC files, and
summary data with corresponding QC will be kept in project files.

For the NAS Whiting Field RI/FS, all data and records will go to the Project
Manager and be checked and held in a common file. Data will be calculated with
an initial QC data check by the analyst. Senior chemists will check the data and
records, and then the entire set will be sent to the Document Control Officer.
All data and records will then be reviewed by the Document Control Officer and
appropriately filed. The Project Manager will work with the Document Control
Officer on coordinating data packages. Summary data packages will be transmitted
to appropriate groups upon approval of the Project Manager.

A record of sample shipments, receipt of analytical results, submittal of
preliminary results for QA/QC review, completion of QA/QC review, and evaluation
of the QC package will be maintained to ensure that only final and approved
analytical data are used in the site analysis. In some instances, the use of
preliminary data will be warranted to prepared internal review documents, begin
data analysis while minimizing lost time for the turnaround of QA/QC comments,
and continue narrowing remedial action alternatives. Preliminary data will be
considered unofficial, however, and preliminary data used in analyses will be
updated upon receipt of official QA/QC comments and changes. Sample results will
not be incorporated in the site characterization report unless accompanied by
QA/QC comments.

The DQOs stated on each task involving sample analysis will specify whether the
information is validated with qualifiers or not and will specify which qualifiers
can invalidate the use of certain data. Acceptability of data quality will not
be established until the review QA/QC package accompanies the analytical data.

4.1 FILING SYSTEM - FILE NUMBER INITTATION. All data and record sets will be
organized in the files by set number. The set file will be activated with the
receipt by the Document Control Officer of a sample log-in sheet from the
custodian with each new set number shown. A file folder(s) will be started by
the Document Control Officer for each new set shown on the log-in sheet. These
file folders will then be used to house all records and information concerning
a particular set. Documents within the file are arranged by document type for
each set folder.

All documents received during the course of work on the project will be
serialized with a unique document control number which ultimately will be
referenced to the inventory. The document control number will consist of the set
number, project number, and a four-digit serial number. The document control
number will be assigned by the Document Control Officer. Each document that is
stored in the file will be listed in the inventory for the file with its
identifying number(s).

All files will be stored in a file cabinet in the office area. The file will be
clearly identified as NAS Whiting Field files. Keys to the file will be in the

possession of the Project Manager, Document Control Officer, and Technical
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Director. Anytime a file set is removed from a cabinet, an Out-Card will be
filled out and signed. This record of file access and use will become part of
the permanent set file record. The file structure, as recommended by the USEPA
(1988) is presented in Figure 4-1.

4.2 FILE MAINTENANCE AND AUDIT. As stated in the introduction, all records and
data for each set will be sent to the Document Control Officer. Each file will
ultimately contain all the information listed in the inventory. Each of these
documents is transmitted by a supervisor, as listed next to each item on the
inventory, to the Document Control Officer. Data and records transmitted are to
be completely tabulated and filled in per instructions in the various instrument
SOP's or sample receipt SOP. Final quality control checks will be made by the
Quality Assurance Officer.

The Document Control Officer will be responsible for filing all information in
the project files. The Document Control Officer will coordinate with the project
manager on the assembly of data packages scheduled for submittal. Following
completion of the project, the entire project file will be audited and the final
inventory verified by the Document Control Officer. The Document Control Officer
will also verify the completeness of all records and close the file.

5.0 DATA TDENTIFICATION

All of the sampling locations at the NAS Whiting Field sites will have a unique

letter-number system to identify its location. The following system will be
used:
o] Site. WHF-XX where "XX" refers to a particular site (i.e., 01 through 18),

to a production well (i.e., S2, W3, etc.), or to a stream sampling station
(i.e., STAl, STA2, etc.).

o} Sample Type. The sample type identification code will be in the third
character field of the sample number, i.e., WHF-03-XX. The following are
sample type identifiers;

MW - Monitoring Well SD - Sediment

RW - Residential Well SW - Surface Water

WP - Well Point AR - Alr (residential)
SL - Surface Soils BN - Benthos

SS - Subsurface Soils FB - Field Blank

SG - Soil Gas TB - Trip Blank

EB - ESD Blank

o Sample location. Will be indicated by a number that corresponds to the
sample collection location and will be used in combination with the sample
type. For example, sample WHF-02-SW-3 is a surface water sample collected
at location 3 as shown on an Exploration Plan for Site 2.



FIGURE 4-1
FILE STRUCTURE
RI/FS WORK PLAN
NAS WHITING FIELD, FLORIDA

Congressional Inquiries and Hearings:

(o}

o
(o]
o

Correspondence
Transcripts

Testimony

Published Hearing Records

Remedial Response:

o

Discovery

- Initial Investigation Reports
- Preliminary Assessment Report
- Site Inspection Report

- Hazard Ranking System Data

Remedial Planning:

- Correspondence

- Work Plans for RI/FS

- RI/FS Reports

- Health and Safety Plan

- QA/QC Plan

- Record of Decisions/Responsiveness Summary

Remedial Implementation:

- Remedial Design Reports

- Permits

- ‘Contractor Work Plans and Progress Reports

- Corps of Engineers Agreements, Reports and Correspondence

State and other Agency Coordination:

- Correspondence

- Cooperative Agreement/Superfund State Contract
- State Quarterly Reports

- Status of State Assurances

- Interagency Agreements

- Memorandum of Understanding with the State



FIGURE 4-1 (Cont.)
FILE STRUCTURE
RI/FS WORK PLAN

NAS WHITING FIELD, FLORIDA

Community Relations:

Interviews

Correspondence

Community Relations Plan

List of People to Contact, e.g., local officials, civic leaders,

environmental groups
Meeting Summaries

Press Releases

News Clippings

Fact Sheets

Comments and Responses
Transcripts

Summary of Proposed Plan
Responsiveness Summary

Imagery:

o) Photographs

o Illustrations

o Other graphics

Enforcement:

o Status Reports

o Cross-Reference to any confidential enforcement files and the person to
contact

o] Corresponds

o Administrative Orders

Contracts:

o Site-specific Contracts

o Procurement packages

o Contract Status Notifications

o List of Contractors



o Sample Number. For circumstances where multiple samples will be collected
from the same location, each sample will be consecutively numbered. For
example, WHF-02-SW-3-01 and WHF-02-SW-3-02 are surface water samples
collected at the same location but at different times. For soil borings,
the number designating the boring location will be followed by a sample
depth range in parenthesis. A sample collected at WHF-02-SS-01 from a
depth of 4-5 feet would be designated:

WHF-02-SS-01(4-5)-1

For duplicates, a letter designation will be used for the duplicate sample.
For example, the duplicate of WHF-02-SS-01(4-5)-1 will be:

WHF-02-SS-01(4-5)A-1
If a duplicate is taken at that point again, the number would become:
WHF-02-SS-01(4-5)A-2

Spiked samples provided by the laboratory will be assigned a two-letter
code associated with the media of the spiked sample or the media of the
samples the spike will accompany. The location codée used for spiked
samples will be "00." For example, a spiked sample of water sent by the
laboratory to accompany a group of monitor well samples would be assigned:

WHF-02-MW-00-1

These numbers will be on each sampling log and sample bottle label. The number
will allow for cross-reference to field notes in the log and will also identify
the type of sample matrix for the laboratory. Each sample container label will
list a project number, sampling date, sampler initials, parameter group, and
preservative, in addition to the sample identification. All of this information
will cross-reference to the chain of custody information on the custody form.
Once the sample arrives at the laboratory, a unique laboratory identification
number will be assigned. Once analyses are complete, the final data sheets will
show both the sample identification and laboratory identification plus any other
pertinent information. This system will provide a complete tracking system for
uniquely identifying each sample collected and analyzed in the laboratory.

6.0 DATA REDUCTION/DISPLAY

The reduction of field and analytical data will consist of summarizing water
level measurements, soil boring logs, well logs, field parameters, and analytical
results. These summaries will be presented in the forms of tables, illustrations
and graphs. Original field data generated during soil borings and well
installation will be stored at the Contractor’s office as described previously.
Original data collected by the field staff will be stored at the field office.

Chemical data and some physical data will be stored and managed using a data
management system (e.g., dBASE III Plus. Data entry will be by a designated

person(s), so that access to the data base will be limited. The system will be
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capable of various sorting routines so that data can be sorted by well, location,
parameter, etc. The program will also be capable of statistical evaluations by
expansion of the programming.

Finally, graphical presentation of the data and site conditions will be included
in the final report. Sampling locations, boundaries, plume definition, etc.,
will be placed on site maps based upon the data. Water level contours, geologic
cross sections, horizontal and vertical concentration profiles will be plotted.

The Contractor may use its own format in the body of the final report. However,
in the appendices (which contain sample and blank data) a spreadsheet type of
format will be used, or the CLP forms for reporting samples and equipment, trip,
field, and method blanks will be used. The spreadsheet format will allow for
more samples per page and for more information on blanks and their association

with samples. The spreadsheet format is not meant to be a rigid form. The
information listed in Figure 6-1 must be present. The contractor may add other
information which will assist in review. For calibration, tuning, spikes,

surrogates, and duplicates, the current CLP forms are required for data
presentation.



FIGURE 6-1
DATA FORMAT FINAL REPORT
RI/FS WORK PLAN
NAS WHITING FIELD, FLORIDA

Sample Number J25019 JS5020
Date Sampled 03/18/87 11-25-87
Sample Prep. Date 11/25/87 11/25/87
Sample Analysis Date 11/26/87 11/26/87
Sample Numbers of Associated Analytes, Field,

Trip, and Equipment Blanks J4455667 L4455667

Detection
Limit Sample Results

VOIATILE ORGANIC COMPOUNDS (ug/kg)

Tetrachloroethane 5 50 50
Chlorobenzene 5

SEMIVOLATILE ORGANIC COMPOUNDS (ug/kg)

Bis(2-Ethylhexyl) Phathalate 330 750
2-Methylnapthalene 330 2500

INORGANIC COMPOUNDS (mg/kg)

Lead 10 360 25

HYDROCARBONS (2)

Petroleum Hydrocarbon 1 0.611 0.268
0il and Grease 1

Sample Results

Analyte

Source: Oak Ridge Gaseous Diffusion Plant (1988)
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APPENDIX A

CHECKLISTS
WORK ASSIGNMENT FILE INDEX



WORK ASSIGNMENT FILE INDEX/CHECKLIST
RI/FS ASSIGNMENT

1.1 Project Initiation/Closeout

Work Assignment Form(s)

Statement of Work

Work Assignment Amendment

Work Assignment Completion Report
Other

1.2 Quality Assurance

Field Audits

Field Audits Responses
Field Change Requests (FCR)
Relevant Correspondence
Trend Analysis

1.3 Background Data

Previous Investigative Reports
Photographs/Historical Imagery

Site Background Data (Geology, Soils, Land Use,
Ecology, etc.)

Depositions

Newspaper Articles
Surveys/Maps

Relevant Correspondence

Other

Indicate Present
In File w/Document
Date




1.4 Project Planning

1.

5

Work Plan Memorandum/Work Assignment
Acknowledgement Letter

Kick Off Meeting Notes

Site Visit/Meeting

Easements/ Permit Requirements

Site Recomnnaissance & Limited Sampling

Site Survey/Topo Map/Review of Existing
Aerial Photos

RI/FS Brainstorming Relevant Information
Preliminary Remedial Alternatives Identifications
Preliminary Risk Assessment

Expedited Response Alternatives Screening

Applicable, Relevant, and Appropriate Regulations
Determination

RI Scoping Data

Draft Work Plan

Final Work Plan

Draft Field Operations Plan
Final Field Operations Plan
Relevant Correéespondence

Community Relations

On-Site Interviews

Draft Community Relations Plan
Final Community Relations Plan
Fact Sheets

Records of Telephone Conversations




1.6 Field Investigation

Field Log Books

Relevant Field Data

Site Survey/Topo Mapping
Field Screening/Analysis

1.7 Sample Analysis/Validation

CLP Analysis

Non-CLP Analysis

Data Validation

Physical Parameter Testing
Relevant Correspondence

1.8 Data Evaluation

Data Reduction and Tabulation
Data Interpretation Reports

Environmental Fate and Transport
Modeling/Evaluation

Relevant Correspondence

1.9 Assessment of Risks

Environmental Assessment

Endangered Assessment

Modeling Specific to Risk Assessment
Relevant Correspondence

1.10 Treatability Study/Pilot Testing

Equipment Operation and Testing
Sample Analysis and Validation
Treatability Study Reports

Relevant Correspondence




1.11 Remedial Investigation Reports

1.

1.

1.

1.

12

13

14

15

Draft RI Report
Final RI Report
Relevant Correspondence

Remedial Alternatives Screening

Listing of Remedial Alternatives

Evaluation of Alternatives on Screening Criteria

Report on Technical Memorandum

Relevant Correspondence

Remedial Alternative Evaluation

Technical Evaluation of Each Alternative
Public Health Evaluation of Each Alternative
Environmental Evaluation of Each Alternative
Institutional Evaluation of Each Alternative
Cost Evaluation of Each Alternative
Comﬁarison of Alternatives

Relevant Correspondence

Feasibility Study Report

Draft FS Report
Final FS Report
Relevant Correspondence

Post RI/FS Support

Predesign Report
Responsiveness Summary
FS Addendum

ROD

Relevant Correspondence




1.

1.

1.

2

3

WORK ASSIGNMENT FILE INDEX/CHECKLIST
REMEDIAL DESIGN

Project Initiation/Closeout

Work Assignment Form(s)

Statement of Work

Work Assignment Amendment

Work Assignment Completion Report
Other

Quality Assurance

Field Audits

Field Audits Responses

Field Change Requests

Relevant Correspondence

Trend Analysis

Background Data

Previous Investigative Reports
Photographs/Historical Imagery

Site Background Data (Geology, Soils, Land Use,
Ecology, etc.)

Depositions

Newspaper Articles
Surveys/Maps

Relevant Correspondence

Other

Indicate Present
In file w/Document
Date




1.4 Project Planning

ROD
Draft Work Plan
Final Work Plan
Draft Field Operations Plan
Final Field Operations Plan
Predesign Meeting Notes
Site Visits/Surveys Data
Relevant Correspondence

1.5 Field Data Acquisition/Sample Analysis
Field Log Books
Relevant Field Data
Site Survey/Topo Mapping
Field Screening/Analysis
CLP Analysis
Non-CLP Analysis
Data Validation
Physical Parameter Testing
Relevant Correspondence

1.6 Treatability Study/Pilot Testin
Equipment Operation and Testing
Sample Analysis and Validation
Treatability Study Reports

Relevant Correspondence




1.

1.

.7

8

9

Data Evaluation

Data Reduction and Tabulation
Data Interpretation Reports

Environmental Fate and Transport
Modeling/Evaluation

Relevant Correspondence

Final Design

Plans and Specifications
Construction Schedule

Final Biddibility, Constructibility, Operability
and Claims Prevention Review/Report

Definitive Construction Cost Estimate
Calculations/Worksheets

Final Drawings

Design Criteria

Basis of Design

Relevant Correspondence

Design Support Activities

Site Safety Plan Specification
Quality Assurance Project Plan

Models, Renderings, or Photographs
of Completed Designs

Operation and Maintenance Reports
Consultants Report
Non-Environmental Construction Operating Permits

Relevant Correspondence




1.10

1.11

Value Engineering

Value Engineering Study Documentation
Value Engineering Report
Relevant Correspondence

Community Relations

On-Site Interviews

Draft Community Relations Plan
Draft Community Relations Plan
Fact Sheets

Records of Telephone Conversations

Relevant Correspondence




WORK ASSIGNMENT FILE INDEX/CHECKLIST
REMEDIAL ACTION

1.1 Project Initiation/Closeout

Work Assignment Form(s)

Statement of Work

Work Assignment Amendment

Work Assignment Completion Report
Other

1.2 Quality Assurance

Field Audits
Field Audits Responses
Field Change Requests
Relevant Correspondence

1.3 Background Data
Previous Investigative Reports
Photographs/Historical Imagery

Site Background Data (Geology, Soils, Land Use,
Ecology, etc.)

Depositions

Newspaper Articles
Surveys/Maps

Relevant Correspondence

Other

Indicate Present
In file w/Document
Date




1.4 Project Planning

1.

.5

6

Draft Work Plan

Final Work Plan

Draft Field Operations Plan
Final Field Operations Plan
Relevant Correspondence

Detailed Inspection

Field Testing Data

Performance Test (Site or Factory) Reports
Field Logs and Daily Diaries

Verification Inspection

Routine Site Inspection/Construction
Relevant Correspondence

Cleanup Validation

CLP Analysis

Sample Management Documentation/Tracking
Non-CLP Analysis

Data Validation

Physical Parameter Testing

Relevant Correspondence




1.

1.

7

8

.9

.10

Other Engineering Services

Cost Estimates for Contract
Modifications and Claims

Risk and Claim Management
Shop Drawings

Quality Control Guidelines
General Inspections
Relevant Correspondence

Community Relations

On-5ite Interviews

Draft Community Relations Plan
Draft Community Relations Plan
Fact: Sheets

Records of Telephone Conversations
Relevant Correspondence

Remedial Action Implementation

Site Specific Remedial Action Plans
Construction Chart of Accounts
Relevant Correspondence

Project Completion

Prefinal Construction Conference Notes
As-Built Drawings

Prefinal Inspection

Final Inspection and Certification

Relevant Correspondence




1.11 Project Performance

O&M Manual
Operator Training Manual

Relevant Correspondence




L)

2)

3

4)
5)
6)

7)

8)

ED

PROCUREMENT FILE
CHECKLIST

Indicate Present
In file w/Document
Date

Inquiry Memo

a) Statement of Work/Specification

b) Drawings

c) Special Site Conditions

d) Site Specific Health & Safety Data

e) Other List ( )

Inquiry Package (Soliciting Bids with List of
Bidders)

Bids Including any Correspondence Covering
Questions and Clarification

Bid Record (Summary of Bids)

Bid Review Technical & Commercial

Purchase Requisition

Subcontract Approval Request Package Letter &
Approval of Expenditure Form w/Package Table
of Contents

Client Approval

Subcontract Issued (Separate File)




FINAL

REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN
VOLUME III. HEALTH AND SAFETY PLAN

NAVAL AIR STATION WHITING FIELD
MILTON, FLORIDA

UIC: N60508

PREPARED FOR

SOUTHERN DIVISION
NAVAL FACILITIES ENGINEERING COMMAND
CHARLESTON, SOUTH CAROLINA 29411-0068

PREPARED BY

E.C. JORDAN CO.
2571 EXECUTIVE CENTER CIRCLE EAST, SUITE 100
TALLAHASSEE, FLORIDA 32301-5001
CONTRACT NO. N62467-88-C-0382

JUNE 1990



TABLE OF CONTENTS

SECTION TITLE PAGE NO.
1.0 GENERAL. 1-1
1.1 SCOPE AND PURPOSE . . 1-1
1.2 HEALTH AND SAFETY PERSONNEL . 1-1
1.2.1 Health and Safety Manager. 1-1
1.2.2 Health and Safety Supervisor 1-1
1.2.3 Health and Safety Officer. 1-1
1.3 TRAINING. 1-2
1.4 MEDICAL SURVEILLANCE 1-2
2.0 SITE CHARACTERIZATION AND ANALYSIS 2-1
2.1 SITE NAME AND LOCATION. 2-1
2.2 SCOPE OF WORK . 2-1
2.3 SITE HISTORY. 2-1
2.4 HAZARDOUS SUBSTANCES/CONDITIONS 2-5
2.5 INITIAL SITE ENTRY. . .o 2-8
2.5.1 1Initial Levels of Protectlon . 2-8
2.5.2 1Initial Monitoring . 2-8
2.6 SITE RISKS. 2-8
2.6.1 Health Hazards 2-8
2.6.2 Safety Hazards . 2-9
2.6.3 Conclusion/Risk Assessment 2-9
3.0 SITE CONTROL. 3-1
3.1 ZONATION. . 3-1
3.1.1 Exclusion Zone 3-1
3.1.2 Contamination Reductlon Zone 3-1
3.1.3 Support Zone 3-3
3.2 MEDICAL ASSISTANCE. 3-3
4.0 ENGINEERING CONTROLS, WORK PRACTICES, AND PERSONAL
PROTECTIVE EQUIPMENT. 4-1
4.1 ENGINEERING CONTROLS. 4-1
4.2 WORK PRACTICES. . 4-1
4.3 PERSONAL PROTECTIVE EQUIPMENT . 4-2
4.3.1 Levels of Protection . . 4-2
4.3.2 Other Protective Equipment 4-4
4.3.3 Operational Levels of Protection . 4-4
5.0 MONITORING. 5-1
.1 AIR SAMPLING. C e e e e e e 5-1
.2 PERSONAL MONITORING: EQUIPMENT, MAINTENANCE,
AND CALIBRATION . .o . 5-2
5.3 OTHER . 5-3



SECTION

TABLE OF CONTENTS (CONT.)

TITLE

PAGE NO.

6.0

7.0

8.0

9.0

APPENDICES

APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX

QMmoo oW

APPENDIX
APPENDIX

— o

DECONTAMINATION/DISPOSAL.

OOy O

s

PERSONNEL DECONTAMINATION . .
SMALL EQUIPMENT DECONTAMINATION .
HEAVY EQUIPMENT DECONTAMINATION .
DISPOSAL OF DECONTAMINATED MATERIALS.

EMERGENCY/CONTINGENCY PLAN.

7.

7.

7.

1

2

3

PERSONNEL ROLES, LINES OF AUTHORITY AND
COMMUNICATION .

EVACUATION.

7.2.1 Withdrawal Upw1nd

7.2.2 Site Evacuation. .
7.2.3 Evacuation of Surroundlng Area .
EMERGENCY MEDICAL TREATMENT/FIRST AID

OTHER.

o« o 0o

Eu ROV

ILLUMINATION.
SANITATION.
EXCAVATION.

CONFINED SPACE ENTRY

ADMINISTRATIVE

O WO WO O O OO
NV W N

PERSONNEL AUTHORIZED DOWNRANGE.

HASP APPROVALS.

FIELD TEAM REVIEW .

MEDICAL DATA SHEET.

EMERGENCY TELEPHONE NUMBERS . .
ROUTES TO EMERGENCY MEDICAL FACILITIES.
EMERGENCY SIGNALS

E.C. JORDAN HEALTH AND SAFETY PROGRAM
RESPIRATORY PROTECTION PROGRAM

CONFINED SPACE PROVISIONS

VAPOR EMISSION RESPONSE PLAN

HEAT STRESS CASUALTY PREVENTION PLAN
PERSONAL FORMS AND LOGS

CHRIS DATA SHEETS/MATERIAL SAFETY DATA
SHEETS, FOR CONTAMINANTS OF CONCERN

OSHA JOB SAFETY AND HEALTH PROTECTION POSTER
EMERGENCY INFORMATION



LIST OF FIGURES

FIGURE TITLE PAGE NO.
2-1 SITE LOCATION. . . . . . . . . . . . . . .« « .« .« . . .. 22
3-1 TYPICAL SITE ZONATION. . . . . . . . . . . . . . . . . . . . 3.2
7-1 ON-SITE PERSONNEL TRAINING . . . . . . . . . . . . . . . . . 7-3

LIST OF TABLES

TABLE TITLE PAGE NO.

1-1 SUMMARY OF DISPOSAL SITES AT NAS WHITING FIELD . . . . . . . 2-3

2-1 CONTAMINANTS OF CONCERN. . . . . . . . . . . . . . . . . . . 2-6



1.0 GENERAL

1.1 SCOPE AND PURPOSE

This Health and Safety Plan (HASP) was prepared in conformance with the C-E
Environmental /E.C. Jordan Health and Safety Program and is intended to meet
the requirements found in 29CFR 1910.120. As such, the HASP addresses all of
the activities associated with the remedial investigation/feasibility study at
the NAS Whiting in Milton, Florida. Compliance with this HASP is required of
all E.C. Jordan (Jordan) personnel, contractor personnel or third parties
entering the site.

1.2 HEALTH AND SAFETY PERSONNEL

The following subsections briefly describe the health and safety designations
and general responsibilities which will be employed for the NAS Whiting
project.

1.2.1 Health and Safety Manager

The Health and Safety Manager (HSM) for C-E Environmental, J.A. Reynolds, can
be reached at (201) 992-2323 x264, in Roseland, New Jersey. The HSM has final
authority to resolve health and safety issues that are not resolved at the
site or through the Health and Safety Supervisor (HSS), and has overall
responsibility for ensuring that the policies and procedures of this HASP are
implemented by the Health and Safety Officer (HSO). 1In the various regions,
the HSM may delegate additional functions to the Regional HSS.

1.2.2 Health and Safety Supervisor

The HSS for Jordan in the southeast region, Jack Davis may be reached at (904)
656-1293, in Tallahassee, Florida. The HSS is the health and safety
professional serving as the C-E Environmental HSM's designee for this project.
As such, the HSS will be responsible for (1) approval of the individual
chosen to serve as the site HSO for this field operation; (2) review and
approval of site specific HASPs developed by the HSO, as well as any
significant changes made over time to the site HASP; (3) oversight of the
daily efforts of the HSO; (4) resolution of site disputes involving health and
safety issues; (5) implementation of the HASP by the HSO. The HSS will notify
the HSM of any Stop Work Orders issued by an HSO.

1.2.3 Health and Safety Officer

Janet Burris has been approved as the HSO for the NAS Whiting site by the
Jordan HSS. The HSO is responsible for developing and implementing this
site-specific HASP in accordance with the C-E Environmental/E.C. Jordan Health
and Safety Program. The HSO will conduct safety inspections and investigate
all accidents, illnesses, and incidents occurring on-site. The HSO will also
conduct safety briefings and site-specific training for on-site personnel. As
necessary, the HSO will accompany all U.S. Environmental Protection Agency
(USEPA), Occupational Safety and Health Administration (OSHA), or other
governmental agency personnel visiting the site in response to health and
safety issues. The HSO, in consultation with the HSS, is responsible for
updating and modifying this HASP as site or envirommental conditions change.
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The HSO is vested with the authority to stop site operations (STOP WORK
AUTHORITY) if he/she determines that an imminent health or safety hazard or
other potentially dangerous situation exists. The HSO is to immediately
notify the HSS of any Stop Work Orders issued. The HSO may also recommend to
the HSS or HSM that the downrange authorization of individual site personnel
be revoked for health and/or safety reasons.

The HSO, through the HSS, ensures that all personnel entering the NAS Whiting
site are qualified for downrange deployment, in accordance with the C-E

Environmental/E.C. Jordan Health and Safety Program requirements.

1.3 TRAINING

Training, as defined under the C-E Environmental/E.C. Jordan Health and Safety
Program Section 4.0, and meeting the requirements of 29 CFR 1910.120, is
required for all personnel entering potentially contaminated areas of this
site. Personnel without the required training will not be permitted in a
downrange position.

1.4 MEDICAL SURVEILIANCE

All personnel entering potentially contaminated areas of this site must be
medically qualified for site assignment as determined by a medical
surveillance program, such as that outlined in the C-E Environmental/E.C.
Jordan Health and Safety Program, Section 3.0. Personnel without medical
clearance will not be permitted in a downrange position.
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2.0 SITE CHARACTERIZATION AND ANALYSIS

2.1 SITE NAME, LOCATION AND SIZE. NAS Whiting Field is located in Florida's
northwest coastal area approximately seven miles north of Milton and 20 miles
northeast of Pensacola. It is divided into two field. The North Field is
used for fixed-wing training, while the South Field is used for helicopter
training. NAS Whiting Field provides support services and facilities for
flight and academic training (Figure 2-1).

2.2 SCOPE OF WORK

The field investigations at NAS Whiting will consist of geophysical
investigations, geotechnical investigations, monitoring well installation,
well development and purging, soil and groundwater sampling, and general field
data collection.

2.3 SITE HISTORY

Since its commission in 1943, NAS Whiting Field has generated a variety of
wastes related to pilot training, the operation and maintenance of aircraft
along with ground support equipment, and the station’s facility maintenance
activities. Both liquid and solid wastes from these sources have been
disposed of a various places on the base. Most of the operations and
activities at the station are now provided by private contractors.

An Initial Assessment Study (Envirodyne Engineers, 1985) identified 16 past
waste-disposal sites at NAS Whiting Field. Based on this study, 15 sites were
recommended for further evaluation; Site 2 (Northwest Open Disposal Area) was
judged to not warrant further consideration. In November 1986, Geraghty &
Miller, Inc. prepared for the Navy a Work Plan for a Verification Study which
was subsequently submitted to the Florida Department of Environmental
Regulation (FDER). After discussions with the FDER during a meeting on 17
December 1985, changes to the Work Plan were made and two more sites (17 and
18) were added. Both of these sites are active sites where waste oils and
fuel are burned in firefighting-training exercises. A summary of activities
at each site is presented in Table 1-1.

Of the 18 sites identified to date, 15 are scheduled for an RI/FS. Site 2,
the Northwest Open Disposal Area, was judged to warrant no further
consideration early in the IR Program. Site 5, the Battery Acid Seepage Pit,
was extensively studied in 1985 (Geraghty and Miller, 1985) in response to a
Florida Department of Environmental Regulation (FDER) entered Consent Order.
Results indicated no significant contamination resulting from past activities
at the Battery Acid Ship. However, the presence of benzene in the existing
monitoring wells surrounding the seepage pit does warrant further
consideration. As such the investigation of benzene contamination around Site
5 will be coupled with the field and laboratory investigation proposed for
production well W-S2.
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TABLE 1-1

SUMMARY OF DISPOSAL SITES AT NAS WHITING FIELD

SITE PERIOD OF TYPES OF
NO. SITE NAME LOCATION OPERATION MATERTIAL DISPOSED COMMENTS
Sites recommended for Confirmation Studies:

1 Northwest Disposal  North Field, 1943-1965 Refuse, waste paints, Secondary disposal area during this

Area West Side thinners, solvents, waste period; site covers 5 acres
0ils, hydraulic fluids

2 Northwest Open North Field, 1976-1984 Construction and demolition Former borrow pit location, commonly
Disposal Area West Side debris, tires, furniture referred to as the "Wood Dump"

3 Underground Waste North Field, 1980-1984 Waste solvents, paint Wastes generated by point stripping
Solvent Storage South of stripping residue operations
Area Building 2941

4 North AVGAS Tank North Field, 1943-1968 Tank bottom sludge con- Sludge disposal in shallow holes
Sludge Disposal North of Tow taining tetraethyl lead near tanks
Area Lane

5 Battery Acid South Field, 1964-1984 Waste electrolyte solution Pits located 110 feet from potable
Seepage Pit near Building containing heavy metal supply well (W-S2)

1478

6 South Transformer South Field 1940s-1964 PCB-contaminated Disposal in "0-2" drainage ditch
0il Disposal Area Building 1478 dielectric fluid

7 South AVGAS Tank South Field, 1943-1968 Tank bottom sludge Sludge disposed in shallow holes
Sludge Disposal west of containing tetraethyl near tanks
Area Building 1406 area

8 AVGAS Fuel Spill South Field, Summer 1972 AVGAS containing tetraethyl Fuel spill of about 25,000 gallons

Area

south of
Building 1406

lead

on an area of about 2 acres



TABLE 1-1 (Cont.)
SUMMARY OF DISPOSAL SITES AT NAS WHITING FIELD

SITE PERTOD OF TYPES OF
NO. SITE NAME LOCATION OPERATION MATERTAL. DISPOSED COMMENTS
9 Waste Fuel Disposal South Field, 1950s5-1960s Waste AVGAS containing Fuel disposed in former borrow pit
Pit East Side tetraethyl lead
10 Southeast Open South Field, 1965-1973 Construction and demolition Secondary disposal area during
Disposal Area (A) Southeast Area debris, waste solvents, this period; site covers about
paint, oils, hydraulic 4 acres
fluid, PCBs, pesticides,
herbicides
11 Southeast Open South Field 1943-1970 Construction and demolition Secondary disposal area during
Disposal Area (B) Southeast Area debris, waste solvents, this period; site covers about 3
paint, oils, hydraulic acres
fluid, PCBs
12 Tetraethyl lead South Field May 1, 1968 Tank bottom sludge and fuel Disposal area posted with date
Disposal Area Southeast Area filters contaminated with warning, site consists of two
tetraethyl lead earth covered mounds,
25 ft. x 25 ft. area
13 Sanitary Landfill South Field, 1979-1984 Refuse, waste solvent, Primary sanitary landfill,
Southeast Area paint hydraulic fluids potentially received hazardous
wastes the first year of operation
14 Short-Term South Field 1978-1979 Refuse, waste solvent, oils Primary sanitary landfill for
Sanitary Landfill Southeast Area paint, hydraulic fluids brief period; relocated due to
drainage problems
15 Southwest South Field, 1965-1979 Refuse, waste paint, oils, Primary landfill for this time
Landfill Southwest Area solvents, thinners, period; covers about 15 acres

asbestos, hydraulic fluid
16 Open Disposal and South Field, 1943-1965 Refuse, waste paint, oils, Primary disposal area for this
Burning Area Southwest Area solvents, thinners, PCBs time period; covers about 10 acres

hydraulic fluid
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Site 8, the AVGAS Fuel Spill Area, is slated fro investigation and possible
remediation under the Navy'’s Underground Storage Tank (UST) Program and will
not be investigated under the Navy's IR Program. Although encompassed in part
under the IR Program, Sites 4 and 7, the south and north AVGAS Waste Sludge
Disposal Areas, have also been transferred over the UST Program and will be
extensively studied under that program.

The 18 sites identified under the IR Program are shown on Figure 2-1. A brief
discussion of the sites to undergo a Remedial Investigation is presented in
the following sections. A more detailed description of the sites is provided
in the NAS Whiting Field Work Plan.

2.4 HAZARDOUS SUBSTANCES/CONDITIONS

Hazardous substances which are known to have been stored or used at NAS
Whiting include numerous solvents, waste oil, lubricating oil, penetrating
oil, diesel, kerosene, aviation gasoline, automobile gasoline, heating oil and
mineral spirits. Chemical constituents of these listed hazardous substances
include: lead; benzene, ethylbenzene, toluene, total xylene (BETX); ethylene
dibromide (EDB),; polynuclear aromatic hydrocarbons (PAHs); tetrachloroethylene
(PCE); trichloroethylene (TCE); carbon tetrachloride; trichloroethane (TCA)
and trans-1,2-dichloroethylene (trans-1,2-DCE). Table 2-1 contains general
physical characteristics of the above listed chemicals as well as the odor
threshold, threshold limit value and other remarks. The following information
is a brief summary of the physical characteristics and health risks associated
with each of the substances (where information could be found).

Benzene is a watery, colorless liquid with a pleasant aromatic odor. It is a
moderate irritant in small amounts both as a gas and as a liquid. If inhaled
in large amounts it attacks the central nervous system, possibly resulting in
coma and/or respiratory arrest. Chronic poisoning causes leukemia.

Ethylbenzene is a colorless aromatic liquid. It is a moderate skin irritant
in gaseous form. Inhalation of high concentrations of the gas may cause
temporary irritation of the nose, dizziness, and depression. The liquid form
can blister the skin if not washed off immediately.

Toluene is a watery, colorless liquid with a pleasant aromatic odor. It is a
mild skin irritant. Inhalation of high concentrations of the gas can cause
temporary irritation of the eyes or respiratory system. If the liquid form is
allowed to remain on the skin for a long period of time irritation and
reddening of the skin may occur. Ingestion or aspiration of the liquid causes
depressed respiration and pulmonary edema, and can result in kidney or liver
damage.

Xylene is a colorless, watery liquid with a sweet odor. It is a moderate skin
irritant. When present as a gas in high concentrations it can cause temporary
irritation of the eyes or respiratory system, headache, and dizziness. The
liquid form may cause irritation or reddening of the skin if not washed off
for a prolonged period. 1If the liquid is aspirated into lungs it can result
in severe coughing, distress, and rapidly developing pulmonary edema. If
ingested, nausea, vomiting, cramps, headache, coma and even death can occur.
Ingestion may also result in kidney and liver damage.
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TABLE 2-1
CONTAMINANTS OF CONCERN

APPROXIMATE
ODOR
THRESHOLD TLV PHYSICAL DERMAL
CHEMICAL (ppm) (ppm) CHARACTERISTICS TOXICITY REMARKS
Benzene 4.7 1 Colorless liquid, Moderate Inhalation of large amounts
pleasant aromatic skin attacks central nervous system;
odor irritant chronic poisoning causes leukemia.
Ethylbenzene 140 100 Colorless liquid, Moderate Liquid blisters skin; inhalation
aromatic odor skin results in dizziness, depression.
irritant
Toluene 0.17 100 Colorless liquid, Mild skin Ingestion or aspiration can cause
pleasant aromatic irritant pulmonary edema, depressed
odor respiration.
Xylene 0.05 200 Colorless liquid, Moderate Inhalation causes headache and
aromatic odor skin dizziness; vapors irritate eyes;
irritant can be fatal if ingested.
Lead -- -- Soft, ductile, gray -- Lead poisoning may cause fatigue,

Ethylene Dibromide

metal, soluble in
water containing a
weak acid

20 Clear liquid, mild
sweet odor

2-6
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TABLE 2-1 (Cont.)

CONTAMINANTS OF CONCERN

APPROXIMATE
ODOR
THRESHOLD TLV PHYSICAL DERMAL

CHEMICAL (ppm) (ppm) CHARACTERTSTICS TOXICITY REMARKS

Tetrachloroethylene -- 100 Colorless liquid; Moderate Inhalation, ingestion or contact
either-like odor skin and eye may irritate eyes, nose or throat;

irritant flush face or neck; vertigo,
dizziness, incoordination and
headache.

Trichloroethylene -- 100 Colorless liquid; Toxic by Inhalation, ingestion or contact
sweet odor like inhalation; may cause headache, vertigo,
chloroform moderate visual disturbance, tremors,

skin and sommolence, nausea and vomiting;
eye irritant  cardiac arrhythmias; paresthesias.

Carbon tetrachloride -- * 5 Colorless liquid Moderate Inhalation, absorption, ingestion
with an either-like skin and or contact may cause CNS
odor (sweetish) eye irritant; depression, liver and/or kidney

moderately damage, and skin irritation;
toxic suspected carcinogen.

Trichloroethane -- 10 Colorless liquid; Toxic; eye Inhalation, skin absorption,
sweet odor like and skin ingestion or contact may cause
chloroform irritant; CNS depression, liver and kidney

absorbed damage; eye and nose irritation.
by skin

Trans-1,2-Dichloro- -- 200 Colorless liquid; Moderately Inhalation, ingestion or contact

ethylene pleasant odor toxic by may cause irritation of eyes and
ingestion, respiratory system; CNS
inhalation depressison; flammable.
and skin
contact
Notes: CNS - Central Nervous System



Tetraethyl lead is a colorless, oily liquid with a pleasant characteristic
odor. It can cause intoxication by absorption through the skin or by
inhalation. Ingestion causes fatigue, anemia, abdominal pains, constipation,
and neurological damage.

EDB is a colorless, nonflammable liquid with a sweetish odor. It is a strong
irritant to eyes and skin and is toxic by inhalation, ingestion and skin
absorption. Laboratory test have shown it to be carcinogenic in test animals.

Polynuclear Aromatic Hydrocarbons (PAHs) for the purposes of this plan and
study include those listed as parameters for EPA Method 610. Some of the more
notable PAHs from this method include acenaphthene, anthracene, chrysene,
fluorene, naphthalene, phenathrene and pyrene.

2.5 INITIAL SITE ENTRY

2.5.1 Initial levels of Protection

Based on the available historical site information and current site
conditions, the level of protection planned for initial site activities at the
NAS Whiting site is Level D. It should be noted however that this HASP allows
for the upgrading of protection levels to conservatively preclude any
potential for contamination to on-site personnel while not sacrificing
protection on efficiency. During the initial reconnaissance, the team will
perform various monitoring techniques to identify the presence of
contaminants, as well as to assess the integrity of the site in consideration
of safety for the proposed site investigation and sampling operations.

2.5.2 1Initial Monitoring

Where the site information either shows the potential for ionizing radiation
or "immediately dangerous to life or health" (IDLH) conditions, initial
monitoring will consist (at a minimum) of an ionizing radiation survey and air
monitoring using devices such as a combustible gas indicator, oxygen meter,
and photoionization detectors (PID). It is intended that real-time monitoring
instrumentation will be used to assist in the determination of the appropriate
level of protection for the initial site entry team.

2.6 SITE RISKS

2.6.1 Health Hazards

The potential for exposure to site contaminants as described in Section 2.4,
by field personnel working at the NAS Whiting site does exist. However, at
this time it is thought that the contamination associated with the site is
mainly limited to groundwater and subsurface soils. Therefore, the health
hazards associated with all non-intrusive on-site activities is considered to
be low. The potential for exposure to site contaminants does however,
increase during activities such as soil boring/soil sampling and groundwater
sampling. Based on the types of materials that were used at the facility, the
types of contaminants that could be found in the soils and groundwater can be
divided into three categories: volatile organics, base/neutral and acid
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extractables and metals. The basis of classifying these materials is soley on
their chemical properties. At one end of the spectrum are volatile organics
which are fairly mobile, thereby increasing the risk of exposure. Metals, on
the other hand, are fairly inert, resulting in a lesser chance of exposure
based on current site condition. The actual health hazards associated with
the site contaminants have been provided in Section 2.4 and Appendix B.

2.6.2 Safety Hazards

Safety hazards include those hazards which personnel may be exposed to that
are unrelated to hazardous wastes. These include hazards such as heat stress,
operation and presence around heavy equipment, lifting of objects, wvehicle
traffic and snake bites. Extreme caution should be exhibited by all personnel
while conducting work around drill rigs, backhoes and other heavy equipment.
During hot days personnel should take time to drink fluids and cool off to
avoid overheating and symptoms related to heat stress (see Appendix E).

Lifting of heavy objects should be done with caution. Personnel should assist
one another with moving heavy objects or use the appropriate equipment to
accomplish these tasks. During all site activities personnel should be aware
of the possibility of an encounter with poisonous snakes, particularly
rattlesnakes.

2.6.3 Conclusion/Ri:.. Assessment

The degree and associated risk of exposure to contaminants at the site are
dependent on the chemical, its concentration, route of entry, and duration of
exposure. The chemicals that are most likely to be present at the site based
on historical site records have been identified. The major route of entry for
the materials at this site during intrusive activities is thought to be
through inhalation (volatiles, dust-containing metals), and dermal contact
with soils, sludges, and groundwater. Therefore, based on all available
information (site conditions, potential on-site chemicals and their
properties, exposure limits, etc.), hazards associated with working in the
presence of these materials under present site conditions are considered
moderately low, assuming appropriate health and safety practices are
maintained.
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3.0 SITE CONTROL

3.1 ZONATION —

The site itself will normally be divided into three zones: the majority of
the work area will be considered the Exclusion Zone, with limited areas
serving as the Support Zone, and an area for decontamination called the
Contamination Reduction Zone (CRZ). Figure 3-1 presents a schematic diagram
of a typical site zonation and the associated equipment.

3.1.1 Exclusion Zone

The Exclusion Zone isolates the area of contaminant generation and restricts
(to the extent possible) the spread of contamination from active areas of the
site to support areas and off site locations. The Exclusion Zone is
demarcated from the remainder of the site by the Hot Line(i.e., a tape line or
physical barrier). Personnel entering into the Exclusion Zone must: (1)
enter through the CRZ; (2) wear the prescribed level of protection (see:
Section 4.3.1); and (3) be otherwise authorized to enter the Exclusion Zone
(see: Section 1.3, 1.4, and 9.1). Any personnel, equipment or materials
exiting the Exclusion Zone will be considered contaminated and will be subject
to either decontamination, or will be containerized in uncontaminated devices.

Within the Exclusion Zone, specific locations or restricted areas (clearly

marked or identified) will be established as necessary for particular

locations or around specific site operations. In the case of well drilling or
excavation operations, a restricted area will be established which includes a

minimum thirty 30-foot radius from the drill rig or excavation operation. f—
Other restricted areas may include drum areas, active site areas, sources of
combustible gases or air contaminants or other dangerous areas as they are

identified. Specific access for emergency services to areas for specific site
operations will be established.

3.1.2 Contamination Reduction Zone

Moving out from the Exclusion Zone, starting at the Hot Line and continuing to
the Contamination Control Line, is the CRZ. The CRZ is a transition zone
between contaminated and uncontaminated areas of the site. When "hot" or
contaminated personnel, equipment, or materials cross the Hot Line, they are
agssumed to be as "hot" or contaminated as they are going to be from site
operations. Being subjected to the decontamination processes, they become
less contaminated; when they reach the Contamination Control Line, they are
clean and can exit this zone without spreading contamination.

Within the CRZ is the Contamination Reduction Corridor (CRC), where materials
necessary for full personnel and portable equipment decontamination are kept.
A separate facility will be established for heavy equipment decontamination.
In addition, certain safety equipment such as emergency eye wash, fire
extinguisher, stretcher and first aid kit are to be staged in this zone.
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3.1.3 Support Zone

The Support Zone is the outermost zone of the site, separated from the CRZ by
the Contamination Control Line and is considered a clean area. Movement of
personnel and materials from this zone into the CRZ is generally unrestricted
except as required through access points controlled for administrative
purposes. However, only uncontaminated/decontaminated personnel or materials
may enter this zone from the CRZ.

The Support Zone will contain the necessary support facilities (including
personal hygiene facilities) for site operations and will serve as the
communications center and source of emergency assistance to operations
occurring in the Exclusion Zone and CRZ. A log of all persons entering the
site will be maintained by the HSO, the field operations leader or site
designee.

3.2 MEDICAL ASSISTANCE

The primary source of medical assistance for the NAS Whiting project is:

Santa Rosa Medical Center
1450 Berry Hill Road
Milton, Florida 32570
(904) 623-9741

The alternate source of medical assistance is:
West Florida Regional Medical Center
8383 N. Davis Highway

Pensacola, Florida 32514
(904) 478-4460
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4.0 ENGINEERING CONTROLS, WORK PRACTICES AND PERSONAL PROTECTIVE EQUIPMENT

4.1 ENGINEERING CONTROLS

Whenever needed, engineering controls (i.e., fans to blow volatilized
chemicals away from the work area) will be used. Where possible, all site
activities will be conducted upwind of areas which may be sources of
contaminants that may volatilize into the breathing zone.

4.2 WORK PRACTICES

Workers will be expected to adhere to the established safe work practices for
their respective specialties (e.g., drilling, laboratory analysis,
construction). The need to exercise caution in the performance of specific
work tasks is made more acute due to (1) weather conditions; (2) restricted
mobility and reduced peripheral vision caused by the protective gear itself;
(3) the need to maintain the integrity of the protective gear; and (4) the
increased difficulty in communicating caused by respirators. Work at the site
will be conducted according to established protocol and guidelines for the
safety and health of all involved. Among the most important of these
principles for working at a hazardous waste site are the following:

o In any unknown situation, always assume the worst conditions and
plan responses accordingly.

o Employ the buddy system. Under no conditions will any person be
permitted to enter into the exclusion zone of a site alone.
Establish and maintain communication. In addition to radio
communications, it is advisable to develop a set of hand signals as

" conditions may greatly impair verbal communications.

o Because no personal protective equipment is 100 percent effective,
all personnel must minimize contact with excavated or contaminated
materials. Plan work areas, decontamination areas and procedures
accordingly. Do not place equipment on drums or on the ground. Do
not sit on drums or other materials. Do not sit or kneel on the
ground in the Exclusion Zone or CRZ. Avoid standing in or walking
through puddles or stained soil.

o Smoking, eating, or drinking in the work area and before
decontamination will not be allowed. Oral ingestion of contaminants
is the second most likely means of introducing toxic substances into
the body (inhalation is the first).

o Avoid heat and other work stresses related to wearing the protective
gear. Work breaks should be planned to prevent stress-related
accidents or fatigue.

o To the extent feasible, handling of contaminated materials should be
done remotely, particularly when drummed or other containerized
hazardous waste materials are found on-site. Every effort is to be
made to identify the contents of any containers found on-site before
they are subject to material-handling applications.
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o Personnel must be observant of not only one’s own immediate
surroundings but also that of others. Everyone will be working
under constraints; therefore, a team effort is needed to notice and
warn of impending dangerous situations. Extra precautions are
necessary when working near heavy equipment and while utilizing
personnel protective gear as vision, hearing and communication can
be restricted.

o) Contact lenses are not allowed to be worn on-site; if corrosive or
lachrymous substances enter the eyes, proper flushing is impeded.

o All facial hair that interferes with the face piece fit, must be
removed prior to donning a respirator at all sites requiring Level C
or B protection.

o Rigorous contingency planning and dissemination of plans to all
personnel minimizes the impact of rapidly changing safety protocols
in response to changing site conditions.

o Personnel must be aware that chemical contaminants may mimic or
enhance symptoms of other illnesses or intoxication. Avoid excess
use of alcohol or working with an illness during field investigation
assignments.

0 The site leader, HSO and sampling personnel shall maintain project
records in a bound notebook (e.g., daily activities, meetings,
incidents, and data). Notebooks will remain on-site for the
duration of the project so that replacement personnel may add
information in the same record book, maintaining continuity. These
notebooks and daily records will become part of the permanent
project file.

4.3 PERSONAL PROTECTIVE EQUIPMENT

4.3.1 Levels of Protection

The following descriptions provide the basic composition of the generally
recognized protective ensembles that are to be used for site operations.
Specific components for any level of protection will be selected based upon
hazard assessment; additional elements will be added as necessary. Disposable
protective clothing, gloves and other equipment, exclusive of respirators,
should be used when feasible to minimize exposure risks during decontamination
and possible cross-contamination during sample handling.

Level "A™
o Pressure demand full-facepiece Atmosphere Suppling Respirator
(ASR)(if ASR is an airline respirator, it must have an escape
self-contained breathing apparatus ([SCBA]).
o Fully-encapsulating, chemical-resistant suit.

o Inner chemical-resistant gloves.

4-2



Level "B"

Level "C"

o}

o Chemical-resistant safety boot/shoes.

o Two-way radio communications.

o Cooling unit¥*.

o Coveralls¥,

o Hard Hat¥*.

o Disposable gloves and boot covers*.

o Pressure demand full-facepiece Atmosphere Suppling Respirator

(if ASR is an airline respirator, it must have escape SCBA).

o Chemical-resistant clothing (coveralls and long-sleeved jacket

hooded, one- or two-piece chemical splash suit; disposable
chemical-resistant one-piece suit).

o Inner and outer chemical-resistant gloves.
o Chemical-resistant safety boot/shoes.

o Hard hat.

o Two-way radio communications.

o Coveralls¥.

o Disposable boot covers¥*.

o Face shield*.

o Long cotton underwear¥*.

full-facepiece, air-purifying respirator with appropriate sorbents.

Chemical-resistant clothing (coveralls and long-sleeved jacket;
hooded, one-or two-piece chemical splash suit; disposable
chemical-resistant one-piece suit).

Inner and outer chemical-resistant gloves.

Chemical-resistant safety boot/shoes.

Hard hat.
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o Two-way radio communications.
o Coveralls*.

o Disposable boot covers¥*,

o} Face shield¥*.

o Escape mask¥*.

o Long cotton underwear¥.

Level "D"

o Coveralls.

o Safety boot/shoes.

o Safety glasses or chemical splash goggles.

o Hard hat.

o Gloves*.

o Escape mask¥.

o Face shield+*. b
* optional

4.3.2 Other Protective Equipment

Work boots should be constructed with steel toe-steel shank construction for
added safety. 1In addition, protective ear equipment will be available on-site
for personnel who should desire such because of excess noise during drilling
or other activities.

4.3.3 Operational lLevels of Protection

The proposed level of protection to be worn by field personnel for all site
activities is Level D. However, should it become apparent during any phase of
the field activities that conditions are different from those anticipated, the
HSO will immediately withdraw all personnel from the site until health and
safety conditions at the site are reevaluated.
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5.0 MONITORING

The work environment will be monitored to ensure that Immediately Dangerous to
Life or Health (IDLH) or other dangerous conditions are identified. At a
minimum, this monitoring will include evaluations for combustible atmospheres,
oxygen deficient enviromnments, hazardous concentrations of airborne
contaminants and radiocactivity.

5.1 AJR SAMPLING

To the extent feasible, the presence of airborne contaminants will be
evaluated through the use of direct reading instrumentation. Information
gathered will be used to ensure the adequacy of the levels of protection being
employed at the site, and may be used as the basis for upgrading or
downgrading the levels of protection, at the discretion of the site HSO.

The Photovac TIP photoionization detector (PID) will be used during on-site
activities to monitor the ambient air quality in the breathing zone. The PID
will be used primarily during drilling and sampling operations. During
drilling the PID will be used continuously while auger advancement is taking
place and intermittently during well placement and well development. During
both soil and groundwater sampling activities the PID will be used
intermittently to monitor the breathing zone. Examples of the PID and other
types of air monitoring equipment are presented below.

o HNU IS101 and Photovac Tip photoionization detectors (PID). Like
the OVA, the PID operates on the basis of ionization of the
contaminant which results in a meter deflection proportional to the
concentration of the contaminant. In the PID, the ionization is
also caused by an ultraviolet (UV) light source. The strength of
the UV (measured in electron volts or eV) determines what
contaminants can be ionized. The Hnu can use three different
strength UV sources including 9.6eV, 10.2eV and 11.7eV. Only the
10.2 and 11.7eV probes are currently available for field use. The
TIP operates using a UV light source of 10.6eV. Calibration and
maintenance will be performed in accordance with the manufacturers
instructions.

o ISD Dual Detector. This meter monitors for combustible gases and
oxygen. It would be used to determine (1) if an area contains
concentrations of combustible gases in percentage of the lower
explosive limit and (2) the percentage of oxygen. The equipment
will be done in accordance with the manufacturer’s instructions.

o NMS MX-241 (Explosimeter). This instrument is calibrated to methane
and monitors combustible gases in the percentage of the lower
explosive limit. The instrument will be calibrated in accordance
with manufacturer's instructions.

o ISD HS267. This instrument is capable of monitoring for the
presence of hydrogen sulfide in parts per million. The calibration
of this instrument will be done in accordance with the
manufacturer’s instructions.
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Photovac Organic Vapor Analyzer (OVA) 10S50. The OVA is a total
organic vapor analyzer that is capable of detecting volatile
organics that can be ionized by ultraviolet light. The model 10550
is commonly used on site to estimate the presence of volatile
organics for purposes of crew protection, well screen placement and
selection of samples for further analysis. The principle of
operation is twofold: (1) the ambient temperature gas chromatograph
(GG) which resolves mixtures of VOCs into individual components
identified by retention time; and (2) detection accomplished by
ionization in ultraviolet light. The charged component then moves
to an electrode which in turn results in a meter deflection
proportional to the concentration of the contaminant. Care must be
exercised with interpreting the results of this instrument as it
does not read out directly in parts per million (ppm) unless it is
calibrated against the material being measured; therefore, results
must be interpreted with care and conservatively. Calibration and
maintenance will be performed in accordance with the manufacturers
instructions.

Detector tubes (MSA and Draeger). A colorimetric detector tube is a
direct-reading instrument that consists of a glass tube impregnated
with an indicating chemical, which is connected to a piston cylinder
or bellows-type pump. A known volume of air is drawn through the
glass tube. The contaminant in the air reacts with the indicator
chemical, producing a stain the length of which is proportional to
the contaminant’'s concentration. Care must be taken when using the
detector tubes as the reliability of the results depends on proper
calibration, the degree of stability of the reacting chemical, and
the ambient temperature. Interfering gases or vapors can also

‘positively or negatively affect the measured results. Calibration

and maintenance will be performed in accordance with the
manufacturer’s instructions.

5.2 PERSONAL MONITORING: EQUIPMENT, MAINTENANCE, AND CALIBRATION

Personal monitoring will be undertaken to characterize the personal exposure
of high risk employees to the hazardous substances encountered on-site. The
types of personal monitoring equipment that will be used at the NAS Whiting
site will be dependent on conditions encountered during the field
investigation. Examples of personal monitoring equipment that are available
are presented below.

(o]

Personal Sampling Pumps. These devices are capable of being worn by
an employee and drawing an air sample through appropriate collection
media. The units can be used to draw volumes from 0.2 to 3.0 liters
per minute. Calibration is to be conducted using standard
industrial hygiene protocols before and after each sampling session
(i.e. each day’'s use).

Passive Dosimeters or Gas Badges. These devices are nonmechanical
collection devices for monitoring for organic vapor and various
gases. They are worn by an employee and sent to an industrial
hygiene laboratory for analysis.
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o Thermoluminescent Dosimetry (TID) Body Badges. These devices are

nonmechanical collection devices used to monitor for x-ray, beta,
and gamma radiation exposure. They are worn by an employee and sent
to Tech/Ops Landauer, Inc., for analysis on a quarterly basis.

At this time, Jordan's on-site personnel will be required to wear their
personal thermoluminenscent dosimetry (TLD) body badges. Other personal
monitoring equipment is not scheduled for use at this time based on current
anticipated site conditions.

5.3 OTHER
As stated above, no other personal monitoring equipment is foreseen for use at

NAS Whiting. In the event that additional equipment is found necessary a
determination will be made as required.
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6.0 DECONTAMINATION/DISPOSAL

All personnel and/or equipment leaving contaminated areas are subject to
decontamination, which occurs in the CRZ (see Section 3.1). However, since
all activities at NAS Whiting are expected to take place in Level D
protection, extensive personal decontamination procedures are not anticipated
for this site. Procedures that will be used are as follows: Every attempt
will be made to minimize physical contact with site soils and groundwater.
Disposable gloves will be used and discarded as necessary. All work boots
will be cleaned of excess dirt between sites and coveralls will be cleaned as
deemed appropriate by field personnel.

6.1 PERSONNEL DECONTAMINATION

Decontamination procedures are carried out by all personnel leaving hazardous
waste sites. Under no circumstances (except emergency evacuation) will
personnel be allowed to leave the site prior to decontamination. Generalized
procedures for removal of protective clothing are as follows:

1. Drop tools, monitors, samples and trash at designated drop stations.
(i.e., plastic containers or drop sheets).

2. Step into designated shuffle pit area and scuff feet to remove gross
amounts of dirt from outer boots,

3. Scrub outer boots and outer gloves with decontamination solution or
detergent and water. Rinse with water.

4, Remove tape from outer boots and remove boots; discard in disposal
container.

5. Remove tape from outer gloves and remove gloves; discard in disposal
container.

6. If the worker has left the Exclusion Zone to change the air tank on

his/her SCBA, or the canister on his/her air purifying respirator, this
is the last step in the decontamination procedure. The tank or cartridge
should be exchanged, new outer gloves and boot covers donned, the joints
taped, and the worker returns to duty.

7. Remove outer garments and discard in disposal container,
8. Remove respirator and place or hang in the designated area.
9. Remove inner gloves and discard in disposal container.

10. If the site requires use of a decontamination trailer, all personnel must
shower before leaving the site at the end of the work day.

Note: Disposable items (i.e., Tyvek coveralls, inner gloves, and latex
overboots) will be changed on a daily basis unless there is reason
for changing sooner. Dual respirator canisters will be changed
daily unless more frequent changes are deemed appropriate by site
surveillance data or personnel assessment.
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Pressurized sprayers or other designated equipment will be available in the
decontamination area for wash down and cleaning of personnel, samples and
equipment.

Respirators will be decontaminated daily and taken from the drop area. The
masks will be disassembled, the cartridges set aside, and all other parts
placed in a cleansing solution. Parts will be precoded (e.g., #l on all parts
of Mask #1). After an appropriate time within the solution, the parts will be
removed and rinsed off with tap water. O0ld cartridges will be marked to
indicate length of usage (i.e., if means to evaluate the cartridges’ remaining
utility are available) or will be discarded into the contaminated trash
container for disposal. In the morning, the masks will be reassembled and new
cartridges installed, if appropriate. Personnel will inspect their own masks
and readjust the straps for proper fit.

Should site conditions warrant a change in level of personal protection,
changes in personnel decontamination procedures will also be incorporated into
the field investigation program.

6.2 SMALI EQUIPMENT DECONTAMINATION

Small equipment will be protected from contamination as much as possible by
draping, masking, or otherwise covering the instruments with plastic (to the
extent feasible) without hindering the operation of the unit. For example,
the HNU meter can be placed in a clear plastic bag which allows reading of the
scale and operating the knobs. The HNU sensor can be partially wrapped,
keeping rhe sensor tip and discharge port clear.

The contaminated equipment will be taken from the drop area and the protective
coverings removed and disposed of in the appropriate containers. Any dirt or
obvious contamination will be brushed or wiped with a disposable paper wipe.
The units can then be taken inside in a clean plastic tub, wiped off with damp
disposable wipes and dried. The units will be checked, standardized and
recharged as necessary for the next day'’'s operation. They will then be
prepared with new protective coverings.

6.3 HEAVY EQUIPMENT DECONTAMINATION

It is anticipated that the drilling rigs/backhoes will be contaminated during
the borehole/test pitting activities. They will be cleaned with high pressure
water or portable high pressure steam, followed by soap and water wash and
rinse. Loose material will be removed by brush. The person performing this
activity will usually be at least at the level of protection utilized during
the personnel and monitoring equipment decontamination.

A decontamination pad will be constructed to allow the collection and storage
of contaminated decontamination fluids in Department of Transportation

(DOT) -approved 55 gallon drums, if contamination is suspected of needing
containerization. Generally drill rig decontamination will take place on-site
so that cross-contamination to other sites does not occur.
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6.4 DISPOSAL OF DECON MATERIALS

All protective gear, decontamination fluids (both personal and equipment), and
other disposable materials will be properly disposed of at each site.
Disposable materials (e.g., gloves and Tyveks) will be double bagged and
stored as is, or placed in DOT-approved 55 gallon drums.
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7.0 EMERGENCY/CONTINGENCY PLAN

This section of the HASP identifies the emergency contingency planning that
has been undertaken for operations at this site. Other sections of the HASP
also provide information that would be used under emergency conditions. Refer
to Appendix I for emergency telephone numbers, routes to emergency medical
facilities and emergency signals.

7.1 PERSONNEL. ROLES, LINES OF AUTHORITY AND COMMUNICATION

The site HSO is the primary authority for directing operations under emergency
conditions. All communications both on- and off-site will be directed through
the HSO.

7.2 EVACUATION

In the event that site evacuation is necessary, on-site personnel will move
upwind of the site and determine further course of action. In the extremely
unlikely event that the situation warrants the evacuation of NAS Whiting
and/or the surrounding area, base officials along with city and county
emergency response personnel will be notified and the appropriate course of
action taken.

7.2.1 Withdrawal Upwind

The work party will continually note general wind directions while on-site.

(A simple wind sock may be set up near the work site for visual
determinations). Upon noting the conditions warranting movement away from the
work site, the crew will move upwind a distance of approximately 100 feet feet
or further as indicated by the site monitoring instruments. Donning SCBA and
a safety harness and line, the HSO or a member of the crew may return to the
work site to determine if the condition noted was transient or persistent. If
persistent, then an alarm should be raised to notify on-site personnel of the
situation and the need to leave the site or don an SCBA. An attempt should be
made to decrease emissions only if greater respiratory protection is donned.
The HSO and client will be notified of conditions. When access to the site is
restricted and escape may thus be hindered, the crew may be instructed to
evacuate the site rather than move upwind, especially if withdrawal upwind
moves the crew away from escape routes.

7.2.2 Site Evacuation

When conditions warrant site evacuation, the work party will proceed upwind of
the work site and notify the security force, HSO and the field office of site
conditions. If the decontamination area is upwind and greater than 500 feet
from the work site, the crew will pass quickly through decontamination to
remove contaminated outer suits. If the hazard is toxic gas, respirators will
be retained. The crew will proceed to the field office to assess the
situation. If instrumentation indicates an acceptable condition, respirators
may be removed. As more information is received from the field crew, it will
be relayed to the appropriate agencies. The advisability and type of further
response action will be coordinated and carried out by the HSO.
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7.2.3 Evacuation of Surrounding Area

When the HSO determines that conditions warrant evacuation of downwind
residences and commercial operations, local agencies will be notified and
assistance requested. Designated on-site personnel will initiate evacuation
of the immediate off-site area without delay.

7.3 EMERGENCY MEDICAL TREATMENT/FIRST AID

First aid will be rendered to any person injured on-site, as appropriate. The
injured person will then be transported to medical personnel for further
examination and/or treatment. The preferred transport method is a
professional emergency transportation service; however, when this is not
readily available or would result in excessive delay, other transport is
authorized. Under no circumstances will the injured person transport
themselves to a medical facility for emergency treatment.

When an injury occurs in a downrange position, provisions for decontamination
of the victim will be made. However, life-threatening conditions may preclude
normal decontamination procedures. In such cases, arrangements will be made
with the medical facility and transporter to provide for the situation

Figure 7-1 presents the appropriate training which each of the potential
Jordan field personnel has received up to the date of this HASP.
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ON-SITE PERSONNEL TRAINING

HEALTH MONITORING

TOPIC
INTROOUCTION/REFRESHER | 4 @ @ @
FIRST AID 8 @ @ @
cPR 8 @ @ @
HUS COURSE 0
OR EQUIVALENT | €
ovA 6 | @ @

| P1 METER 2 —@
SCBA REVIEW 4
SAMPLING - @ @

o0

@ IHOICATES REQUIRED TRAINING COMPLEYED

CERTIFIEO aY

FIGURE 7-1

NAS WHITING FIELD
MILTON, FLORIDA




8.0 OTHER

8.1 ILLUMINATION

Site operations will not be permitted without adequate lighting. Therefore,
unless provisions are made for artificial light, downrange operations must
halt in time to permit personnel and equipment to exit the exclusion zone and
proceed through decontamination before dusk. Conversely, operations would not
be permitted to begin until adequate lighting is adequate.

8.2 SANITATION

Sanitation is not anticipated to be a concern. Facilities are available at
NAS Whiting and the field will have transportation readily available.

8.3 EXCAVATION

Site excavations created during site operations shall be shored or sloped to
prevent accidental collapse and otherwise conducted in accordance with 29 CFR
1926 (Subpart P). Under no circumstances will site personnel enter into
excavations that are not adequately shored or sloped. Where entry into an
excavation does occur, and the excavation is considered a confined space, such
an entry will be done in accordance with the confined space entry program (see
Section 8.4). Site excavation are not planned for NAS Whiting.

8.4 CONFINED SPACE ENTRY

Confined space entry presents special problems and substantial risks to
involved personnel (including those who might be called upon to attempt a
rescue of initial entrants). Therefore, entry into a confined space is a
MEANS OF LAST RESORT, and will only be permitted where no other mechanism is
feasible to achieve the desired goal. Confined space entry will not be
necessary to conduct field work at NAS Whiting.
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9.0 ADMINTSTRATIVE

9.1 PERSONNEL AUTHORIZED DOWN RANGE

Personnel authorized to participate in downrange activities at this site have
been reviewed and certified for site operations by the Site Manager and the
HSS. Certification involves the completion of appropriate training, medical
examination and a review of this site-specific HASP. All persons entering the
site must utilize the buddy system, and check-in with the Site Manager and/or
HSO before going downrange.

Certified E.C. Jordan Team Personnel:

*+R. Gonzalez *¥+J. Davis
*+M. Diblin *+K. Busen
*+E. Blomberg *+T. Vaught

*+H. Hooper

*4+C. Douse

*+K. Warner

*+M. Clark

*+R.M. Nugent

*+D.P. Crane

*+J. Burris

Other Certified Personnel:

T. Allen

* Current First Aid Training
+ Current CPR Training
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9.2 HASP APPROVALS

By their signature, the undersigned approved this HASP for applicability in
the protection of the health and safety of all persons entering the NAS
Whiting site.

Health and Safety Officer Date
Project Manager Date
E.C. Jordan Health and Safety Supervisor Date

9.3 FIELD TEAM REVIEW

I have read and reviewed the HASP for NAS Whiting, understand the information
contained, and agree to comply.

NAME: DATE:
NAME : DATE:
NAME; ) DATE:
NAME: DATE:
NAME : DATE:
NAME : DATE:
NAME: DATE:
NAME: DATE:
NAME: DATE:
NAME : DATE:
SITE/PROJECT: NAS Whiting, Milton, Florida
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9.4 MEDICAL DATA SHEET

This Medical Data Sheet will be completed by all on-site personnel and will be

kept in the Support Zone during site operations.

It is in no way a substitute

for the Medical Surveillance Program requirements consistent with the C-E
Environmental Corporate Health and Safety Program for Hazardous Waste Sites.
This data sheet will accompany any personnel when medical assistance or trans-
port to hospital facilities is required.

the back of this sheet.

Project:

If more information is required, use

Name :

Home Address:

Home Phone: _Area Code ( )

DOB: Height: Weight:
In case of emergency, contact: (wife)
Address:

Telephone (home):

Do you wear contacts? ( ( X ) No
Allergies:

List medication taken regularly:

Particular sensitivities:

Previous/recent illnesses or exposures to hazardous chemicals:

Name of Personal Physician:

Telephone: Area Code (
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Project:__NAS Whiting Milton, Florida

Name: _Mark Diblin

Home Address: 2001 01d St. Augustine Road Apt. H-110

Tallahassee, Florida 32301

Home Phone: Area Code (904) 656-3162

DOB: _06-27-61 Height: _5'8" Weight: _150 1b

In case of emergency, contact: _Melissa Diblin (wife)

Address: _Same

Telephone (home): Area Code (904) 656-3162 (work): (904) 877-1978

Do you wear contacts? ( ) Yes ( X ) No

Allergies: _None

List medication taken regularly: _None

Particular sensitivities: _None

Previous/recent illnesses or exposures to hazardous chemicals: None

Name of Personal Physician: _None

Telephone: Area Code ( )
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Project:__NAS Whiting, Milton, Florida

Name: _Kevin Warner

Home Address: 285 Whetherbine Way Tallahassee, Florida 32301

Home Phone: Area Code (904) 878-5651

DOB: _11-05-62 Height: _6'0" Weight: _200 1b

In case of emergency, contact: _Mary Warner (wife)

Address: _Same

Telephone: Same

Do you wear contacts? ( ) Yes ( X ) No

Allergies: _None

List medication taken regularly: _None

Particular sensitivities: _None

Previous/recent illnesses or exposures to hazardous chemicals: None

Name of Personal Physician: _None

Telephone: Area Code ( )




Project:__NAS Whiting, Milton, Florida

Name: _Jack Davis -
Home Address: _513 Martin Street Tallahassee, Florida 32308
Home Phone: _ Area Code (904) 222-7073
DOB: _03-28-52 Height: _5'10" Weight: _165 1b
In case of emergency, contact: _Cheryl S. Davis (wife)
Address: _Same
Telephone: _Same
Do you wear contacts? ( ) Yes ( X ) No
Allergies: _None
List medication taken regularly: _None
Particular sensitivities: _None
Previous/recent illnesses or exposures to hazardous chemicals: None
—
Name of Personal Physician: _Capital Health Plan
Telephone: Area Code (904) 386-3121
oy
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Project: _NAS Whiting, Milton, Florida

Name: _Eric A. Blomberg

Home Address: 1414-C Shallow Brook Tallahassee, Florida 32301

Home Phone: Area Code (904) 656-7915

DOB: _05-22-63 Height: _6'02" Weight: _180 1b

In case of emergency, contact: _John Blomberg (father)

Address: _2900 Brookside Cr., Parkershurg, West Virginia 26104

Telephone: Area Code (304) 428-2074

Do you wear contacts? ( X ) Yes ( ) No

Allergies: _Bee stings

List medication taken regularly: _None

Particular sensitivities: _None

Previous/recent illnesses or exposures to hazardous chemicals:

None

Name of Personal Physician: _None

Telephone: Area Code (904) 386-3121
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Project:_ NAS Whiting, Milton, Florida

Name: _Richard Xavier Gonzalez

Home Address: _1702 Ferndale Place Tallahassee, Florida 32301

Home Phone: Area Code (904) 942-0744

DOB: _Q09-02-55 Height: _5‘10" Weight: _150 1b

In case of emergency, contact: _Clara Gonzalez

Address: _1905 North Spring., Pensacola, Florida 32501

Telephone: Area Code (904) 438-4530

Do you wear contacts? ( ) Yes ( X ) No

Allergies: _None

List medication taken regularly: _None

Particular sensitivities: None

Previous/recent illnesses or exposures to hazardous chemicals: None

Name of Personal Physician: _None

Telephone: Area Code ( )
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Project:__NAS Whiting, Milton, Florida

Name: Michael R. Clark

Home Address: 418 Grail Drive, Tallahassee, Florida 32301

Home Phone: Area Code (904) 878-3278

DOB: _10-10-52 Height: _6'0Q" Weight: _190 1b

In case of emergency, contact: _Lorraine G. Clark (wife)

Address: _Same

Telephone: (home)__Area Code (904) 878-3278 (work) (904) 488-0300

Do you wear contacts? ( ) Yes ( X ) No

Allergies: _None

List medication taken regularly: _None

Particular sensitivities: _None

Previous/recent illnesses or exposures to hazardous chemicals: None

Name of Personal Physician: _None

Telephone: Area Code ( )




Project:__NAS Whiting, Milton, Florida

Name: _R. Michael Nugent

Home Address: 5375 Water Valley Drive, Tallahassee,

Florida 32303

Home Phone: Area Code (904) 562-6454

DOB: _09-12-48 Height: _6'2"

Weight: _175 1b

In case of emergency, contact: _Julia Nugent (wife)

Address: _Same

Telephone: (home)__Area Code (904) 562-6454

(work) (904) 893-3181

Do you wear contacts? ( ) Yes

Allergies: _None

( X ) No

List medication taken regularly: _None

Particular sensitivities: None

Previous/recent illnesses or exposures to hazardous chemicals:

None

Name of Personal Physician: _None

Telephone: Ayvea Code ( )
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Project: __NAS Whiting, Milton, Florida

Name: _Raymond A. Allen, III

Home Address: _1998-C larette Drive, Tallahassee, Florida 32301

Home Phone: Area Code (904) 878-2438

DOB: _3-26-59 Height: _5'9" Weight: _180 1b

In case of emergency, contact: _Julie Allen (wife)

Address: _Same

Telephone: Same

Do you wear contacts? ( ) Yes ( X ) No

Allergies: _Erythromycin

List medication taken regularly: _None

Particular sensitivities: _None

Previous/recent illnesses or exposures to hazardous chemicals:

None

Name of Personal Physician: _Dr. Armour

Telephone: Area Code__ (904) 681-5435
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Project:_ NAS Whiting, Milton, Florida

—
Name: _Kenneth L. Busen
Home Address: _Route 35, Box 2920, Tallahassee, Florida 32310
Home Phone: Area Code (904) 926-6037
DOB: _01-26-50 Height: _6'Q" Weight: _172 1b
In case of emergency, contact: _Karen Busen (wife)
Address: _Same
Telephone: Same
Do you wear contacts? ( ) Yes ( X ) No
Allergies: _None
List medication taken regularly: _None
Particular sensitivities: _None
Previous/recent illnesses or exposures to hazardous chemicals: None
-
Name of Personal Physician: _Dr. Len Goff
Telephone: Area Code (904) 893-6706
—
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Project: __NAS Whiting, Milton, Florida

Name: _Harry B. Hooper II

Home Address: 4425 Widgeon Way, Tallahassee, Florida 32303

Home Phone: Area Code (904) 562-5261

DOB: _04-25-48 Height: _5'11" Weight: _225 1b

In case of emergency, contact: _Elena M. Hooper (wife)

Address: _Same

Telephone: Same

Do you wear contacts? ( ) Yes ( X ) No

Allergies: _None

List medication taken regularly: _None

Particular sensitivities: _lime eg. wet concrete

Previous/recent illnesses or exposures to hazardous chemicals:

None

Name of Personal Physician: _William T. Kepper, M.D.

Telephone: Area Code (904) 877-5143
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Project:__NAS Whiting, Milton, Florida

Name: _Celora Y. Douse -
Home Address: _2959 Appalachee parkway, Apt. E-3
Home Phone: Area Code (904) 942-4349
DOB: _07-30-63 Height: _5'03" Weight: _130 1b
In case of emergency, contact: _Carolyn E. Douse (mother)
Address: _426 Kingston Street South, St. Petersburg, Florida 33711
Telephone: (813) 323-7004
Do you wear contacts? ( ) Yes ( X ) No
Allergies: _None
List medication taken regularly: _None
Particular sensitivities: _None
Previous/recent illnesses or exposures to hazardous chemicals: None
—
Name of Personal Physician: _Dr. Robert Steele
Telephone: Area Code (904) 878-5151
—
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Project:__NAS Whiting, Milton, Florida

Name: _Tracie Lynn Vaught

Home Address: 2001 0ld St. Augustine Road Apt M-108

Home Phone: Area Code (904) 942-1949

DOB: _10-07-59 Height: _5'10" Weight: _138 1b

In case of emergency, contact: _Kile Fortune (sister)

Address: 5236 Row Trail Pace, Florida 33571

Telephone: (904) 994-6212

Do you wear contacts? { ) Yes ( X ) No

Allergies: _None

List medication taken regularly: _None

Particular sensitivities: _bee stings and ant bites

Previous/recent illnesses or exposures to hazardous chemicals: None

Name of Personal Physician: _Dr. Byrd

Telephone: Area Code (904) 681-5430
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Project:_ NAS Whiting, Milton, Florida

Name: _Janet Burris

Home Address: 1617 Springwood Drive, Tallahassee, Florida 32301

Home Phone: Area Code (904) 422-0056

DOB: _02-27-62 Height: _5'01" Weight: _106 1b

In case of emergency, contact: _Donald Burris (father)

Address: _P.0O. Box 217 Beechgrove, Tennessee

Telephone: (615) 394-2483

Do you wear contacts? ( X)) Yes ( X ) No

Allergies: _None

List medication taken regularly: _None

Particular sensitivities: _None

Previous/recent illnesses or exposures to hazardous chemicals: None

Name of Personal Physician:

Telephone: Area Code
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9.5 EMERGENCY TELEPHONE NUMBERS
(LOCAL) Police Department

(LOCAL) Rescue Service

Santa Rosa Medical Center

West Florida Regional Medical Center
(Local) Fire Department

Off-site Emergency Services
National Poison Control Center
Florida Poison Control Center
National USEPA Emergency Response
Florida Emergency Response

Chemical Manufacturers Association
Chemical Referral Center

Site HSO: Janet Burris
Site Manager: R. Michael Nugent
Regional HSS: Jack Davis

C-E Environmental HSM: J.A. Reynolds
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9.6 ROUTES TO EMERGENCY MEDICAL FACILITIES

-
Primary source of medical assistance for the NAS Whiting:

Santa Rosa Medical Center

1450 Berry Hill Road

Milton, Florida 32570

(904) 623-9741
Directions to primary source of medical assistance: (map attached)

Drive 1 mile west from the site on Highway 87A, turn left, drive 5.5

miles south on Highway 89 to Berry Hill Road, turn right, travel 1.7

miles and the hospital will be on the right.
Alternate source of medical assistance:

West Florida Regional Medical Center

8383 N. Davis Highway

Pensacola, Florida 32514

(904) 478-4460
Directions to alternate source of medical assistance:

Drive 1 mile west from the site on Highway 87A, turn left, drive 6 miles

south on Highway 89 to Highway 90, turn right and travel 13 miles to

Davis Parkway (veer to the left). Travel 2.2 miles and the hospital is

on the right side of the parkway. w—
9.7 EMERGENCY SIGNALS
At NAS Whiting portable radios are not anticipated to be used for communication.
In the event they were used, a transmission that indicates it is of an
emergency nature will take priority over all other transmissions. All other
side radios will yield the frequency to the emergency transmissions
Where radio communication is not available, the following air horn signals
shall be used:
HELP three short blasts . . )
EVACUATION three long blasts (D
ALL CLEAR alternating long and short blasts (_._.)

o
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1.0 INTRODUCTION

The E.C. Jordan Co. (Jordan) began a formal program of site risk assessment
and implementation of mitigative health and safety programs in March 1981. At
that time, existing departmental policies/practices were collected and
reviewed, additional needs identified and a corporate personnel health and
safety plan drafted.

Currently, Jordan's Health and Safety Supervisor (HSS), with the aid of the
ten-member Personnel Health and Safety Committee (PHSC) regularly reviews
health and safety issues, updates practices as new information becomes
available, oversees administration of the Health Monitoring Program and
provides guidance for personnel training as appropriate. The PHSC is a
corporate entity, effectively precluding any departmental and contract
pressures on health and safety policy decisions.

Each project site is classified hazardous or non-hazardous by the HSS after a
review of available data. Prior to on-site activities at those sites classi-
fied as hazardous, a health and safety plan (Appendix A) must be completed by
the project engineer/scientist. This is accomplished by a review of available
information on the site to assess the potential risks and provide an initial
determination of personal protection requirements. The health and safety plan
is subsequently reviewed and must be approved by the HSS. The designated Site
Health and Safety Officer (HSO) monitors actual site conditions and may alter
these requirements as needed. In all cases, personnel safety is the paramount
factor in decision-making.
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2.0 HEALTH MONITORING AND SAFETY PROGRAM

To protect the health and safety of employees assigned to work at hazardous
waste sites, the Jordan has developed and implemented a Health and Safety
Program. This program is administered by the Health and Safety Supervisor
with aid from a committee consisting of representatives of Jordan technical
department staffs with support from medical advisors. All personnel on-site
must be enrolled in the Health Monitoring Program and must receive training
appropriate for their assigned function.

In addition to Jordan employees, subcontractors and consultants working on
hazardous waste sites will be enrolled in an equivalent Health Monitoring
Program and receive health and safety indoctrination prior to commencing work

on the site. Indoctrination, training and periodic followup is conducted as
appropriate. Indoctrination and training includes:

o site history;

o inventory of site chemicals known or suspected (will be updated and

reviewed at each stage of the field investigation program);

o project organization;

o work plan review;

o project documentation;

o review of site safety plan (site safety plans are updated as new

information becomes available)

o] review of decontamination procedures;

o proper use and care of personal protective equipment;
o proper calibration and use of monitoring equipment;

o emergency response procedures;

o accident reporting procedures; and

o contingency plans.

The site-specific information required to address the areas noted above is
presented in summary safety plans prepared for each site. The plans are
intended to provide a framework within which information may be updated and
ongoing decisions made regarding actual health and safety concerns at the
site.
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3.0 MEDICAL SURVEILIANCE PROCEDURES

3.1 Health Monitoring Program

All on-site Jordan personnel and laboratory staff must be enrolled in the
Health Monitoring Program which is implemented through Executive Health
Examiners, New York, NY. Executive Health Examiners consists of a team of
physicians and support personnel who specialize in toxicology. This program
consists of an initial medical examination to establish the employee's general
health profile and provides important baseline laboratory data for later
comparative study. The contents of the initial comprehensive physical
examination and laboratory testing routine is given in Table 3-1. Follow-up
examinations are completed for all personnel enrolled in the health monitoring
progam on an annual basis, or more frequently if project assignments warrant
testing following specific field activities. Followup examinations are
tailored to the exposures recorded by the individual.

3.2 Review of Exposure Symptoms

Symptoms of exposure to hazardous materials will be reviewed for each site in
order to indicate to personnel the recognized signs of possible exposure to
those materials. This information will be supplemented with a discussion of
the need for objectivity in the personal health assessment to account for
normal reaction to stressful situations. The HSO will be watchful for outward
evidences of changes in worker health. These outward symptons may include
skin irritations, skin discoloration, eye irritation, muscular soreness,
fatigue, nervousness or irritability, intolerance to heat or cold or loss of
appetite. Employees will routinely be asked to assess their general state of
health during the project.

Special medical monitoring may be identified for certain sites.
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TABLE 3-1
BASELINE HEALTH MONITORING PROGRAM

1. PHYSTCAL EXAMINATION

a. Medical history
b. Medical examination
c. Vision:
o near/distant
o color
d. Audiometry
e. Radieclogy: PA/LAT
f. Spirometry
g. Electrocardiogram

2. LABORATORY ANALYSIS

a. Complete Blood counts and chemistries

- - white blood count
differential cell counts
methemoglobin
uric acid
lactic dehydrogenase (LDH)
alkaline phosphatase
calcium '
phosphorous
cholesterol
urea nitrogen (BUN)
glucose
albumin
gobulin
total protein
total bilirubin
serum glutamic oxalacetic transaminase (SGOT)
hemoglobin and/or hematocrit

c. Urine Analysis

-- color and character
specific gravity
pH
protein
acetone
glucose
microscopic examination
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4.0 TRAINING

All personnel working on a Jordan site, who may potentially be exposed to
toxic substances or hazardous materials, will have participated in an initial
and annual refresher and/or supervisory training, as appropriate, as well as
site specific training prior to the commencement of their on-site assignment.
The initial Health and Safety Training Program consists of the forty (40) hour
training required and designated by the OSHA standard 29 CFR 1910.120. 1In
addition to the initial training, Jordan also employs eight (8) hour annual
refresher and supervisory training elements. This general personnel training
is augmented by site specific training regarding site hazards and specialized
problems and protocols.

4.1 Initial Training

All site assigned personnel who are potentially exposed to toxic substances or
hazardous materials will be required to participate in a training course on
hazardous waste site operations. This training is required under provisions
of the OSHA standard and must consist of forty hours covering the following
subjects:

0 Familiarity with the regulations and implicationé of OSHA
regulations 29 CFR 1910.120.

o Familiarity with the organizational structure responsible for site
health and safety.

o Explanation of the medial surveillance requirements including
recognition of health hazards.

o Instruction in the use and maintenance of personal protective
equipment.

o The identification and analysis of site chemical and physical
hazards.

o Instruction regarding monitoring equipment including personnel and

environmental sampling instruments.

o Site control and decontamination procedures.
o Contingency planning.
o) Confined Space entry procedures.

4.2 Annual Refresher/Supervisory Training

On an annual basis, all personnel required to have participated in the initial
training will be provided an eight (8) hour refresher training course. Those
personnel with either site supervisory or health and safety responsibilities
will also have eight (8) additional hours of training beyond the initial forty
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hours. The eight (8) hour supervisory training meets the requirements of the
annual refresher.

4.3 Site Specific Training

All personnel assigned to an E.C. Jordan site must participated in the site
specific training presentation. The site specific training will cover the
major elements of the site Health and Safety Plan (HASP) as well as the health
and safety procedures regarding an individual’s specific job responsibilities
and tasks. The site HSO or H&S designee shall provide this training before an
individual is permitted to work in a down range position on any site.

4.4 Other Training

Additional training shall be provided as determined by the Health and Safecty
Manager (HSM) or the Health and Safety Supervisor (HSS). Such training may
include additional refreshers on personal protective equipment,
instrumentation, CPR, First Aid or any other pertinent health or safety
related subject.
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5.0 PERSONAL PROTECTION LEVEL DETERMINATION

The level of personal protective equipment required shall be determined by the
type and levels of waste or spill material present at the site where project
personnel may be exposed. In situations where the types of waste or spill
material on-site are unknown, the hazards are not clearly established or the
situation changes during on-site activities, the HSO must make a reasonable
determination of the level of protection that will assure the safety of inves-
tigators and response personnel until the potential hazards have been deter-
mined through monitoring, sampling, informational assessment, laboratory
analyses or other reliable methods. Once the hazards have been determined,
protective levels commensurate with the hazards will be used. Protection
requirements will be evaluated on a continuous basis to reflect new
information as it is acquired.

Preparation of site-specific plans will be based on the site-specific informa-
tion made available through site files, RAMP and FIT reports, as well as any
other sources identified.

The levels of protection utilized by E.C. Jordan Co. are presented below:

Level A. Level A protection must be selected when the HSO makes a reasonable
determination that the highest available level of respiratory, skin and eye
protection is needed. It should be noted that while Level A provides maximum
available protection, it does not protect against all possible hazards.
Consideration of the heat stress that can arise from wearing Level A
protection should also enter into the subtask leaders decision. (Comfort is
not a decision factor, but heat stress will influence work rate, scheduling,
and other work practices.)

Level B. The HSO must select Level B protection when the highest level of
respiratory protection is needed, but hazardous material exposure to the few
unprotected areas of the body (e.g., the back of the neck) is unlikely.

Level C. The HSO may select Level C when the required level of respiratory
protection is known, or reasonably assumed to be, not greater than the level
of protection afforded by full face air purifying respirators; and hazardous
materials exposure to the few unprotected areas of the body (e.g., the back of
the neck) is unlikely. Level C requires carrying an emergency escape respir-
ator.

Level D. Level D is the basic work uniform, selected when site hazards are
judged to be minimal. Investigators and response personnel, however, must not
be permitted to work in civilian clothes. Level D often requires carrying an
escape respirator.

Fit testing of safety equipment is an important part of establishing adequate
respiratory protection (see also Appendix B). Fit testing is accomplished
prior to site explorations and each individual is assigned a fitted respirator
for the duration of the project. These are tagged for identification. The
equipment used for each level of protection is shown in Table 5.1.
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TABLE 5-1
Protective Gear

level D Level C Level B Level A

Action Levell 0 0 to 5 5-500 500-1000
Respirator Escape Full Face SCBA SCBA

Type & Escape
Clothing
o Boots X X X X
o Safety glasses

or equivalent X X X
o Hard hat X X X
o Gloves, inner

and outer X X X X
o Booties X X X
o Coveralls X X X
o Chemical protective

coveralls X X
o Totally encapsulated

suit X
1

Ation levels are defined as air quality degradation from background levels,
in ppm, by volatile contaminants as measured by a photoionization meter
calibrated in the clean (support) zone. The action required is review of
contaminants and reassessment of appropriate protective gear by the Site
Health and Safety Officer.

Use of an air purifying respirator is allowed only where identification of
constituents has occurred and appropriate respirator cartridges have been
obtained. (Refer to Appendix B, Figure 1).

It must be recognized that a photoionzation meter’'s relative response

varies with each compound. Action levels should be reviewed (when
constituents are known) to determine appropriate modifications.
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It should be recognized that situations exist where different combinations of
respiratory and dermal protective gear are appropriate, e.g., where splash
protection is required but no respiratory hazard exists. The HSO may elect a
modification of the above specified combinations.

5.1 Potential Hazards On-Site

Table 5-2 includes a typical data summary concerning the toxicity of chemicals
that may be found in soil and water on-site. A similar table will be included
in the summary site safety plan if appropriate.

A review of physical hazards must also be performed.
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Chemical

AcCC
TLV or STEL
(ppm)  (ppm)

TABLE 5-2

CHEMICAL TOXICITY AND OTHER INFORMATION

Physical Skin Dermal

State Penetration Toxicity Potency

LD, (mg/kg)

oral(rat)

Remarks

Phenols
carbolic acid
monohydroxybenzene

Acetone [CH,COCH
Dimethyl k&tone
ketone propane

3]

“hloroform* [CHC1,)
trichloromethana

9.85.185T
0001.0.0 i

S 10
skin

750 1000

10 50

Colorless to
brown-black;
solid or thick
liquid

liquid; +++ local ++
mint-like odor

colorless liquid
sweet odor

414
344(mice)

9750

1297 (mice)

800

(mice)

LC
=L98 ppm

Absorption from spilling phenolic solution on
skin may be very rapid. Death has resulted due
to absorption of phenol through skin.

Symptoms: irritates eyes, nose, throat.

May cause anorexia,
Contact: Skin burp, tremor, convulsion
Target Organ: liver, kidneys, skin, pancreas

First Aid. Swallow: water, vomit.
Skin: soap wash.

Incompatibilities: Strong oxidizers; calcium
hypochlorite

Toxicity!: 3; Persistence?: 1

Symptoms: irritates eyes, nose, throat; narcotic
in high concentrations
Target Organ: respiratory system, skin

First Aid: Swallow: water, vomit
Skin: soap wash

Incompatibilities: oxidizing materials, acids.
Fire hazard when exposed to heat or flame.

Toxicity!: 1; Persistence?: 0

Causes irritation of the conjunctiva, dilation of
the pupils and reduces reaction to light. Pro-
longed inhalation will bring on paralysis accom-
panied by cardiac failure.

Symptoms: dizziness, mental dullness, nausea,
headache, fatigue, eye and skin irritant
Target organs: liver, kidneys, heart

First Aid: Swallow: Ipecac, vomit
Skin: soap wash

Incompatibilties: strong caustics; chemically
active metals: Al, Mg-powder, Na, X

Toxicity!: 2, Persistence?: 3



TA 2
CHEMICAL TOXICITY ....» OTHER INFORMATION
(continued)

ACC
TLV or STEL Physical - Skin Dermal LD, (mg/kg)
hemical (ppm)  (ppm) State Penetration Toxicity Potency o?al(rat) Remarks

snzene¥ (C6H6] 1 25 colorless ++ local ++ Poisoning occurs most commonly through
benzol liquid with systematic  +++ inhalation; also penetrates through skin.
aromatic odor
Symptoms: irritates eyes, nose, respiratory
system, giddiness, head, nausea, staggered
gait; fatigue, depresssion, abdominal pain
Target organ: blood, CNS, skin, bone marrow
eyes, respiratory system

First Aid: Swallow: NO VOMIT
Skin: soap wash

Incompatibilities: strong oxidizers, chlorine,
bromine with iron. Dangerous when exposed
to heat or flame.

Toxicity!: 2; Persistence?: 1

Trichloroethylene 50 200 colorless liquid, 4920 Symptoms: headache, vertigo, vision
ethylene trichloride sweet odor distortion, tremors, somnolence,
tridene 1900(dog) nausea, vomit, irritates eyes, cardiac
TCE arrythmias, paresthesias
Target organ: respiratory system, heart, liver,
kidneys, CNS, skin.

First Aid: Swallow: Ipecac, vomit
Skin: soap wash immediately

Incompatibles: strong caustics; chemically
active metals: Ba, Li, Na, Mg, liquid O,,
Al, OZ’ KNO3, Ti

Persistence?: 3

9.85.185T
0002.0.0



TABLE 5-2

CHEMICAL TOXICITY AND OTHER INFORMATION

(continued)
ACC
i TLV or STEL Physical Skin Dermal LDSO (mg/kg)
chemical (ppm) _ (ppm) State Penetration Toxicity Potency otal(rat) Remarks o
loluene [C6HSCH3] 100 150 liquid + local + 5000 Symptoms: fatigue, confusion, euphoria, dizzy,
toluol skin systematic + headache, dialated pupils, lack of appetite,
phenyl methane TCL Human nervousness, insomnia
methyl benzene = 900 ppm  Target organ: CNS, liver, kidneys, skin
First Aid: Swallow: NO VOMIT
Skin: soap wash
Incompatibilities: strong oxidizers
Toxicity!: 2; Persistence?: 1
‘ylene [Céﬂb(CH3)2] 100 150 liquid, colorless; local LD, = Symptoms: dizziness, excitement, drowsiness
xylol aromatic odors systematic SOB mg/kg incoordination, staggering gait, irritates eyes,
1,2-dimethyl benzene nose and throat, corneal vacuolization, nausea,
vomit, abdominal pain
Target organ: CNS, eyes, GI tract,
blood, liver, kidneys, skin
First Aid: Swallow: NO VOMIT
Skin: soap wash
Incompatibilities: strong oxidizers; dangerous
when exposed to heat or open flame.
Toxicity!: 2; Persistence?: 1
,1,2,2-Tetrachloroethylene 50 colorless liquid; LDL (dog) Liquid can cause injuries to eyes, toxic by
ethvlene tetrachloride sweet odor = 2000 inhalation.
Perchloroethylene [CC1,=CC1,]
TCL Human Symptoms: 200 ppm or higher causes irritation
= 930 Ppm of nose, throat, vomiting, nausea, drowsiness

9.85.185T
0003.0.0 i

Target organ: liver, kidneys, eyes, upper
respiratory system, CNS

First Aid: Swallow: Ipecac, vomit
Skin: soap wash,
Incompatibilities: strong oxidizers; chemically

active metals such as: Ba, Li, Be.



CHEHICAL TOXICIu.

5-2

AND OTHER INFORMATION

(continued)
ACC
TLV or STEL Physical Skin Dermal (mg/kg)
Chemical (ppm) (ppm) State Penetration Toxicity Potency oral{rat) Remarks
1,2-Dichloroethane* 10 15 clear liquid with ++ local ++ 770 High to moderate toxicity via dermal and oral
[CICH.CH.C1] sweet odor systematic  ++ routes. It has specific effects on the cornea.
ethvlene chloride Dermatitis in man has been observed.
glycol dichloride
ethvlene dichloride Symptoms: irritation of eves, nose and throat,
followed by dizziness, nausea, vomitting,
increasing stuper, cyanosis, rapid pulse and los:
of consciousness.
Target organ: respiratory system, liver, kidneys,
skin, eyes
Tiswect A A Ceyall ey Troecan wrama &
First Aid: Swallow: Ipecac, vomit.
Chlorobenzene [C Cl] 75 -- colorless liquid 2910 Symptoms: irritates eyes, nose, causes drowsiness,
monacb;orobenzene (350 incoordination, skin irritation,
chlorobenzol mg/m?) Target organ: respiratory system, eyes, skin,
ears, liver
First Aid: KO VOMIT
Incompatibilities: strong oxidizers, reacts
violently with AgClO4
Toxicity!: 2; Persistence?: 2
Ethyl benzene iCZHSC6T3] i00 125 colorless liquid ++ local ++ 3500 Symptoms: irritant to eyes and mucous membrane,
phenyl ethane with aromatic systematic  +++ TCTn(Human) headache, narcotic
ethyl benzol odor =7100 ppm  Target organ: eyes, upper respiratory system
4 hrs.
First Aid: NO VOMIT
Incompatibilities: oxiding materials; dangerous
when exposed to heat or flame.
1,2-dichloroethylene 200 250 colorless liquid 770 Has produced liver and kidney injury in experi-
[ClCH=CHC1] slightly acrid mental animals.
acetylene dichloride odor

dioform

9.85.185T
0004.0.0

Symptoms: 1irritable to eyes, respitory system,
causes depression.
Target organ: respiratory system, eyes, ears



TABLE 5-2

CHEHMICAL TOXICITY AND OTHER INFORMATION

(continued)
ACC
TLV or STEL Physical Skin Dermal LD50 (mg/kg)
Chemical (ppm) _ (ppm) State Penetration Toxicity Potency otral(rat) Remarks

First Aid: Swallow: Ipecac, vomit

Incompatibilities: strong oxidizers, dangerous
when exposed to heat or flame. Reacts violently
with KOH, Na, NaOH.

Methylene chloride (CH2C12] 100 500 colorless liquid ++ local ++ 2136 Dangerous to eyes. It induces narcosis; can cause
dichloromethane systematic  +++ TCLO(Human) dermatitis with prolonged exposure, highly
methylene dichloride volatile. It can decompose by contact with hot

-500 ppm surfaces and open flame and produce toxic fumes.
8 hrs.
Symptoms: fatigue, weak, sleepy; limbs numb or
tingling
Target organ: skin, CVS, eyes, CNS
First Aid: Swallow: Ipecac, vomit
Incompatibilities: reacts violently with Li, Na,
K, terbutoxite; strong oxidizers and caustics
Yesitylene [(CH,).C Y. ]} liquid, peculiar LD, 1500 Causes CNS disturbances.
. Lo
1,3,5~trimethyl " benZzene odor
TCLO(Human) Incompatibilities: violent with HNO3
= 10 ppm

Jioctyl phthalate 5 light, colored 31,000 Toxicity: low to none via oral and dermal routes
di-sec-octyl phthalate mg/m3 liquid produce GI symptoms.

1,1,2-Trichloroethane 10 colorless liquid, Toxicity: high via subcutaneous and intravenous

CHCIZCH Cl
vinyl Lricﬁloride
beta trichloroethane

9.85.185T
0005.0.0 4

sweet odor

routes; has narcotic properties; low via inhala-
tion, oral or dermal

Symptoms: local irritant to eyes, nose and lungs
Target organs: CNS, eyes, nose, liver, kidneys

First Aid: Swallow: Ipecac, vomit
Skin: soap wash

Incompatibilities: strong oxidizers and caustics;
active metals: Al, Mg powder, Na, K.



1 5-2

CHEMICAL TOXICITY »ND OTHER INFORMATION

(continued)
ACC or
TLV STEL Physical
Chemical mg/m®  mg/m? State Remarks
Cadmium* .05 0.2 Silver/white/blue tinged Continuous exposure to cadmium may cause irreversible lung injury, abnormal lung
dust and fumes metal compounds have function and kidney disease. Increased incidence of prostatic cancer, kidney and
different appearances. and respiratory cancer in cadmium workers has been obhserved. Dust or powder is
R flammable, toxic gases may be released in a fire.

Symptoms :

Inhalation: irritation of nose and throat, 0.5 to 2.5 mg/m> exposure can cause
non-fatal lung inflamation. 4 to 10 hours exposure - severe chest
pain, persistent cough, and difficulty in breathing.

Eye: Irritation

Ingestion: A dose of 15~30 mg of metal or soluble salt may cause increased sali-
vation, chocking, vomiting, abdominal pain, etc.

First Aid:

Ingestion: Conscious person - give large amounts of water immediately and seek
medical advice.

Incompatabilities: Strong oxidizers, elemental sulfur, selenium, zinc, hydro-
benzoic acid, ammonium nitrate.

Chromium (II) and (II1) 0.5 Steel gray metal or The toxicity of chromium varies with different chromium compounds. Chromic acids
Hexavalent (VI)* 0.05 silver metal powder. and chromates appear to be more toxic than chromium metal dust, insoluble chromium
salts, and soluble chromic and chromous salts. Exposure to certain hexavalent
chromium compounds is associated with an increased lung cancer incidence in humans.

Symptoms:

Inhalation: Dust may cause irritation of nose, throat, respiratory passages, and
lungs. Repeated or prolonged exposure to chromic acid or dust may
cause ulceration and perforation of the nasal septum.

Skin: Dermatitis, repeated exposure may cause an allergic skin rash.

Incompatabijlities: Alkalies, dil H2504 & HCl.

Copper Reddish Symptoms:
Fume 0.2 Lustrous metal Inhalation: Copper and Copper oxide fumes may cause metal fume fever - chills,
Dust & mist as copper 1.0 fever, aching muscles, dry mouth and throat, headache, nausea,
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vomiting, diarrhea and stomach pains.

Skin: May cause irritation - metal solutions can cause swelling and itching.

Ingestion: May cause stomach pain, nausea, vomiting and diarrhea from ingestion
of 10 mg of copper by an adult and 8.5 mg by a child.

Long Term: No long term effects from inhalation or ingestion reported. Copper
fragment in cornea may cause cataracts.

First Aid:

Ingestion: Seek medical attention. (Pennillamine or triethylenetetramine dihydro-

chloride may be beneficial in reducing body burden.)



TABLE 5-2

CHEMICAL TOXICITY AND OTHER INFORMATION

(continued)
ACC or
TLV STEL Physical

Chemical mg/m>  mg/m? State Remarks )
Incompatabilities:
Acetylene gas, magnesium metal, oxidizing agents.

Cyanide Compounds

KCN 5 White solids with faint Cyanide compounds of sodium and potassium can affect the body if inhaled or

NaCN (Skin) almond odor in contact with eyes and skin or ingested. Sufficient cyanide may be absorbed
through the skin to cause fatal poisioning.
Symptoms:
Low level of exposure causes weakness, headache, confusion, may cause
nausea and vomiting. Irritation to nose and skin. High exposure causes
rapid loss of consciousness, stop breathing and death.
First Aid:
Obtain medical advice immediately and follow instruction in first aid
kit. A first aid kit should contain minimum of 48 ampules each of
0.3 ml amyl nitrate and complete instructions for use. Trained
medical personnel should have physician's kit which includes an
addition to amyl nitrate, sterile sodium nitrite solution 3% and
sterile sodium thiosulfate solution (25%).
Incompatibilities:
In closed containers it may form toxic concentration of HCN gas.
Strong oxidizers such as chlorates, nitrates, acid or acid salts
Cyanide salt may react with CO2 in air to form HCN

Hydrogen Cyanide Colorless or pale blue Symptoms and First Aid are similar to cyanide. However, liquid or gas is

(gas or liquid) liquid or gas, bitter very toxic and additional precautions are required.
almond odor. {HCN odor should be treated as poor warning. Although odor threshold of

0.1 ppm is below the permissible exposure limit the sense of smell is easily
fatigued and wide individual variation in the minimum odor threshold is known.)
First Aid:
Same as cyanide.
Incompatibilities:
Bases - caustic and ammonia may cause violent polymerization and explosion.
Liquid UCN will attack some forms of plastics, rubber and coatings.

Lead 0.15 0.45 Bluish white or silvery Lead is a cumulative poison. Increasing amount builds up in the body and

Lead Chloride*
Lead Nitrate¥®
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gray solid.

eventually a point is reached where symptoms and disability may occur. Lead
dust carried home may cause symptoms in other family members.

Symptoms:

Long term exposure: decreased physical fitness, fatigue, sleep distrubances
headache, aching bones, constipation, decreased appetite, and abdeminal
pain. Inhalation of large amounts of lead may lead to seizures, coma

and death.



Chemical

TLV

mg/m?

ACC or
STEL
mg/m?

b 5-2
CHEMICAL TOXICITY AND OTHER INFORMATION
(continued)

Physical
State Remarks

Nickel and

Soluble Nickel Compounds

Zinc

7inc Chloride*

First Aid:
Get medical attention.

Ingestion: If victim is conscious, give water.
Incompatibilities: Reacts violently with potassium.

Silvery White workable Nickel is an insoluble metal, but most common salts are soluble.
metal
Symptoms: (From nickel dust and salts.)
White or colored Inhalation: Dust and mists can cause lung irritation, shortness of breath,
crystal or powder coughing and wheezing.
Skin: Itching, burning and sores referred to as 'nickel itch".
Eyes: Irritation and damage to cornea.
Ingestion: Giddiness and nausea
Long term exposure, in addition to symptoms listed above, impairment of sense
of smell, chest pain, destruction of nasal tissues and asthmatic lung disease.
Dust inhalation has been associated with an increased risk of lung and nassal
cancer.
First Aid:
Ingestion: large amounts of water. Seek medical attention.
Incompatibilities:
Nickel dust is flammable. Reacts violently with fluorine, strong mineral acids;
ammonium nitrate, etc.

Blue powder Zinc is considered an essential trace element, necessary for normal growth and

development. Host zinc compounds have a relatively low order of toxicity

however, occupational exposure to zinc chloride and zinc oxide has been associated

with adverse health effects. Spontaneous combustion may occur if zinc dust is

stored in a damp place. Zinc dust forms an explosive mixture with air.

Symptoms:

Inhalation: TInhalation of mists of fumes may cause respiratory or gastrointes-
tional irritation, shortness of breath, a feeling of constriction
in the chest and coughing with phlegm and bloody sputum. It may also
produce a cyanosis, resulting in a blue color of the skin and lip.
Exposure to freshly formed zinc oxide fumes can cause a flu-like ill-
ness called metal fume fever, with symptoms similar to those encount-
ered with viral influenza.

Skin: Skin contact with zinc chloride may produce dermatitis.

Ingestion: 12 grams of zinc metal over two days has caused sluggishness, light
headedness; a staggering gait and difficulty in writing.

Incompatibilities:

Acids, strong alkalies, amines, chlorides, chlorates, nitrates, oxides, fluroine,

S, CB,.
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TABLE 5-2

CHEMICAL TOXICITY AND OTHER INFORMATION

(continued)

NOTES

TLV - Threshold Limit Value
ACC - Acceptable Ceiling Concentration
STEL - Short Term Exposure Limit

* Suspected carcinogens, teratogens or mutagens.
**  First Aid: Unless specified, first aid for all of the listed chemicals are as follows:
Eyes: immediately wash with copious quantity of cold water
Skin: Flush with water promptly
Breath: Artificial respiration
Swallow: Water, vomit
+ Slight Hazard
++  MHoderate Hazard
+++ Extreme Hazard

IToxicity Ratings:

Toxicity
Rating
No toxicity (none) 0 Material causes npno harm in any
condition or produces
toxic effects on humans in
rery unusual circumstances or
in very large dosage.
Slight toxicity (low) 1
Hoderate toxicity 2
Severe toxicity 3

'Persistence or each hazardous substance is evaluated on its biodegradability as follows:

Assigned Value

Easily biodegradable compounds 0
Straight chain hydrocarbons 1
Substituted and other ring compounds 2

Metals, polycyclic compounds and
halogenated hydrocarbons 3

9.85.185T
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6.0 WORXER SAFETY PROCEDURES

6.1 Gensaral

Workers will be expected to adhere to the established safety practices for
their respective specialties (e.g., drilling, laboratory analysis, construc-
tion, etc.). The need to exercise caution in the performance of specific work
tasks is made more acute due to weather conditions, restricted mobility and
reduced peripheral vision caused by the protective gear itself, the need to
maintain the integrity of the protective gear and the increased difficulty in
communicating caused by respirators. Work at the site will be conducted
according to established protocol and guidelines for the safety and health of
all involved. Among the most important of these principles for working at a
hazardous waste site are:

1. In any unknown situation, always assume the worst conditions and plan
responses accordingly.

2. Employ the buddy system. Establish and maintain communication. In
addition to radio communications, it is advisable to develop a set of
hand signals as conditions may greatly impair verbal communications.

3. Minimize contact with excavated or contaminated materials. Plan work
areas, decontamination areas and procedures to accomplish this. Do not
place equipment on drums or on the ground. Do not sit on drums or other
materials.

B~

Employ disposable items when possible to minimize risks during decon-
tamination and possible cross-contamination during sample-handing. This
will require a common sense approach to potential risks and costs.

5. Smoking, eating, or drinking after entering the work zone and before
decontamination will not be allowed. Oral ingestion of contaminants is
pronably the second most likely means of introduction of the toxic sub-
stances into the body (inhalation being first).

6. Avoid heat and other work stresses related to wearing the protective
gear. Work breaks should be planned to prevent stress related accidents
or fatigue. Section 13.0 of the site plan report provides a summary heat
stress casualty prevention plan.

7. Maintain monitoring systems. Conditions can change quickly if subsurface
areas of contamination are penetrated.

8. Conflicting situations which may arise concerning safety requirements and
working conditions must be addressed and resolved rapidly by the HSO to
relieve any motivations or pressures to circumvent established safety
policy.

9. Unauthorized breaches of specified safety protocol will not be allowed.
Personnel unwilling or unable to comply with the established procedures
will be replaced. Any changes in established procedure should be
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documented on the form provided. The change should have a very specific,
valid basis and must be approved by the HSO.

10. Be observant of not only one's own immediate surroundings but also that
of others. Everyone will be working under constraints to awareness and
it is a team effort to notice and warn of impending dangerous situations.
Extra precautions are necessary when working near heavy equipment while
utilizing personnel protective gear. Vision, hearing and communication
are restricted by the protective gear.

11. Use of contact lenses will not be allowed on-site. These prevent proper
flushing should corrosive or lachrymous substances enter the eyes.

12. Sites potentially requiring Level G or B protection will require the
removal of facial hair (except moustaches) to allow a proper facepiece
fic.

13. Rigorous contingency planning, and dissemination of plans to all
personnel minimizes the impact of rapidly changing safety protocols in
response to changing site conditions.

14, Withdrawal from a hazardous situation to reassess procedures is the
preferred course of action.

15. Be aware that chemical contaminants may mimick or enhance symptoms of
other illnesses or intoxication. Avoid excess use of alcohol and working
with an illness during field investigation assignments.

16. The site leader, the HSO and samy ing personnel shall maintain records in
a bound notebook recording daily activities, meetings, facts, incidents,
data, etc., relating to the project. These record books will remain on
the site during the full duration of the project so that replacement
personnel may add information in the same record book, maintaining
continuity. These notebocks and daily records will become part of the
permanent project file.

6.2 Site Entry Procedures

In most cases, Jordan teams are not the first on-site investigators.
Considerable knowledge of site history and current status allows the
preparation of a HASP with reasonable assurance that personnel are adequately
protected. In the event that sufficient site information is not available to
perform a summary risk assessment and assign the appropriate level of personal
protective equipment, the following procedures should be followed. It must be
understood that verification of the level of contamination (even with back-
ground information) will always require some of the steps below.

1. Recognize that Jordan'’s presence on-site implies a perceived
contamination potential by the client.

2. Assume that the site is contaminated and conduct a site safety reconnais-
sance.
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o) establish contamination reduction zone (decontamination area);

o at the highest level of protection practicable, survey site
beginning with a perimeter survey and gradually covering all areas
of proposed activity with (as appropriate):

- HNU photoionizer;

- organic vapor analyzer;

- radiation survey meter;

- personal air sampling pumps;

- chemically reactive indicating tubes
- oxygen deficiency meter; and

- explosive mixture meter.

o establish "hot zone"; and
o review data, assess risk and select the appropriate level of protec-
tion.
3. Prepare summary site HASP and document all data acquired.
A-21
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7.0 SITE SAFETY EQUIPMENT

In addition to personal protective gear designated for the assigned level, —
various monitoring and safety equipment is maintained on-site. Minimum
on-site equipment will generally include:

o) Photoionization meter;

o Combustible gas indicator (explosimeter);

o Oxygen meter or oxygen deficiency alarm;

o Chemically reactive indicating tubes (specific to the site hazards);

o Fire extinguishers;

o First aid kits;

o Eye wash station;

o Radiation survey meter or radiation alert; and

o Transportation suitable for emergency response.

o Organic vapor analyzer (optional);
Additional equipment may be specified and obtained as field conditions
dictate. —
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8.0 EMERGENCY PIANNING

8.1 Emergency Medical Services

Prior to site investigation or activity on hazardous sites, nearby health
facilities will be evaluated to determine their capabilities in relation to
the needs of on-site project staff. Criteria such as emergency department
physician coverage, decontamination capabilities and available medical
specialists are evaluated.

o) On-site First Aid:

- An industrial first-aid kit will be provided at the work site and
contents of the kit will be checked weekly and restocked as neces-
sary. Other equipment may include: oxygen, backboard and straps,
splints, and a cervical collar.

- At least one person qualified to perform first aid will be present
on-site at all times during work activity. This person will have
earned a certificate in first-aid training from the American Red
Cross or will have received equivalent training. Designated first
aides will receive regular review training from the American Red
Cross or an equivalent session.

- An emergency shower and eye-wash station will be provided at the
work site, as well as flushing water for decontamination of boots,
gloves, clothing, tools, etc.

o Transportation to Emergency Treatment:

- A vehicle will be available at all times for use in transporting
personnel to the hospital (in the event an ambulance is unnecessary
or unavailable).

- Personnel stretchers will be located at the work site for use in
transporting personnel to the vehicle. Alternate transportation
routes to area hospitals will be established prior to on-site activ-
ity.

8.2 Contingency Planning

Prior to commencement of on-site activities, field personnel will review
safety considerations with the HSO. The HSO is responsible for adherence to
the designated safety precautions and assumes the role of on-site coordinator
in an emergency response situation.

All on-site personnel will be familiarized with both the primary and secondary
route to the nearest hospital (which may be shown on a Figure or local map) as
well as the location of the nearest working telephone or radio communication
device. Each will receive a list of emergency phone numbers as shown in
Appendix F.
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The local hospital and emergency response team will be advised in advance by
the HSO of the work to be performed. The hospital will also be briefed on the
availability of personnel health data and technical support through Executive
Health Examiners.

Emergency communication will be required to ensure positive pre-planned
notification of emergency authorities in the event of episodes requiring
initiation of contingency plans.

o The communication will be coordinated with local agencies, fire depart-
ment, police, ambulance and hospital emergency room.

o Two-way radio communication may need to be established in the field, and
a site alarm capable of warning site personnel and summoning assistance
will be maintained (air horns).

o} Emergency evacuation for residents of nearby homes is an unlikely event,
but a person will be designated on-site to be responsible for
implementing the contingency plan. The person will be made aware of the
total number of households within a radius of 2,000 feet. Appendix A
will provide the emergency contacts that will be required and an
additional table will provide a list of residences and identifiable
operations in the area in the event that evacuation is judged to be a
possibility for a particular site.

o Prior to any activity, personnel will investigate possible routes of
evacuation.

A copy of an accident report form is provided in Section 14.0 of the site plan
reort. It should be filled out by the HSO and filed with the individual’s

supervisor and a copy retained in the project records if an accident occurs.

8.3 Potential Hazards

The most common hazards associated with hazardous waste site investigation
include: 1) accidents; 2) contact or ingestion of hazardous materials; 3) ex-
plosion; and 4) fire.

8§.3.1 Accidents. Accidents must be handled on a case by case basis. Minor
cuts, bruises, muscle pulls, etc., will still allow the injured person to
undergo reasonably normal decontamination procedures prior to receiving direct
first aid. More serious injuries may not permit complete decontamination
procedures to be undertaken, particularly if the nature of the injury is such
that the victim should not be moved. The nature and degree of surface
contamination at a site is generally low enough that emergency vehicles could
reach the victim on-site without undue hazard. However, in the event that
access on-site is limited, accident victims may be transported to a point
accessible by an ambulance by Jordan personnel trained for this response.

8.3.2 Contact and/or Ingestion of Hazardous Materials. Properly prescribed
and maintained protective clothing and adherence to established safety proced-
ures are designed to minimize this hazard. However, it is still a possibility
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that contact or ingestion of materials may occur. One possibility for
exposure 1is the puncture of a buried drum of liquid during drilling operaticns
which might cause the drum contents to contact personnel. Standard first aid
procedures should be followed. The drilling rig will have a tank of water
which may be useful in some circumstances, particularly to flush contaminants
off any exposed skin areas. Eye wash bottles will also be maintained at the
site in case of emergencies. 1In cases of ingestion or other than minor
contact with known substances, the local Poison Control Center and hospital
should be contacted and the victim brought there immediately for further
treatment and observation.

8§.3.3 Explosion. The drilling crew should be keenly aware of combustible
gas meter readings and withdraw at any indication of imminently hazardous
conditions (greater than 20% LEL). The detection of such conditions shall be
reported to local agencies for potential execution of the evacuation plan
should the situation be assessed as warranting such response.

8.3.4 Fire. The combustible gas meter also warns of imminent fire hazards
at borings. The greatest fire hazard at the site should be recognized as
handling the fluids (e.g., methanol, acetone) used for certain decontamination
procedures. No smoking or open flames are allowed on site. Carbon dioxide
fire extinguishers will be kept at the drilling rig, and the decontamination
area/field office. The Fire Department, previously informed of site activ-
ities, will be called as needed.

8.4 Evacuation Response Levels

Evacuation responses will occur at three levels: (1) withdraw from immediate
work area (100+ feet upwind); (2) site evacuation; and (3) evacuation of sur-
rounding area. Anticipated conditions which might require these responses are
described below:

Withdrawal Up-Wind (100 or more feet).

o Sensing ambient air conditions as containing greater contaminant
concentrations than guidelines allow for the type of respiratory
protection being worn. The work party may return upon donning
greater respiratory protection and/or assessing the situation as
transient and past.

o Breach in protective clothing or minor accident. The party may
return when tear or other malfunction is repaired and first aid or
decontamination has been administered.

o Respirator malfunctions and must be replaced.

Site Evacuation.

o Sensing ambient air conditions as containing explosive and
persistent levels of combustible gas or excessive levels of toxic
gases
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o Fire or major accident
o Imminent explosion or explosion

Surrounding Area Evacuation.

o Persistent, unsuppressable release of toxic or explosive vapors from
test pits or borings (possible pressure release from punctured
drum). Air quality should be monitored at several distances
downwind to assess danger to surrounding area before initiating this
response.

8.5 Evacuation Procedures

8.5.1 Withdrawal Upwind. The work party will continually note general wind
directions while on-site. (A simple wind sock may be set up near the work site
for visual determinations.) Upon noting the conditions warranting movement
away from the work site, the crew will move upwind a distance of approximately
100 feet or further as indicated by the site monitoring instruments. Donning
SCBA and a safety harness and line, the HSO and a member of the crew may
return to the work site to determine if the condition noted was transient or
persistent. If persistent, then an alarm should be raised to notify on-site
personnel of the situation and the need to leave the site or don SCBA. An
attempt should be made to to decrease emissions only if greater respiratory
protection is donned. The Health and Safety Supervisor (HSS) and client will
be notified of conditions. When access to the site is restricted and escape
may thus be hindered, the crew may be instructed to evacuate the site rather
than move upwind, especially if withdrawal upwind moves the crew away from -
escape routes.

8.5.2 Site Evacuation. Upon determination of conditions warranting site
evacuation, the work party will proceed upwind of the work site and notify the
security force, HSO and the field office of site conditions. If the decontam-
ination area is upwind and greater than 500 feet from the work site, the crew
will pass quickly through decontamination to remove contaminated outer suits.
If the hazard is toxic gas, respirators will be retained. The crew will
proceed to the field office to assess the situation. There the respirators
may be removed (if instrumentation indicates an acceptable condition). As
more facts are determined from the field crew, these will be relayed to the
appropriate agencies. The advisability and type of further response action
will be coordinated and carried out by the HSO.

8.5.3 Evacuation of Surrounding Area. When the HSO determines that
conditions warrant evacuation of downwind residences and commercial
operations, the local agencies will be notified and assistance requested.
Designated on-site personnel will initiate evacuation of the immediate
off-site area without delay.
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9.0

DECONTAMINATION

9.1

Personnel Decontamination Procedure

Decontamination procedures are carried out by all personnel leaving hazardous
waste sites. Under no circumstances (except emergency evacuation) will
personnel be allowed to leave the site prior to decontamination. Generalized
procedures for removal of protective clothing are as follows:

1.

I~

10.

Note:

Drop tools, monitors, samples, and trash at designated drop stations
(i.e. plastic containers or drop sheets).

Step into the designated shuffle pit area and scuff feet to remove gross
amounts of dirt from outer boots.

Scrub outer boots and outer gloves with decon solution or detergent and
water. Rinse with water.

Remove tape from outer boots and remove boots; discard in disposal
container.

Remove tape from outer gloves and remove gloves; discard in disposal
container. '

If the worker has left the exclusion zone to change the air tank on
his/her SCBA, or the canister on his/her air purifying respirator, this
is the last step in the decontamination procedure. The tank or cartridge
should be exchanged, new outer gloves and boot covers donned, the joints
taped, and the worker returns to duty.

Remove outer garments and discard in disposal container.
Remove respirator and place or hang in the designated area.
Rerove inner gloves and discard in disposal container.

If the site requires use of a decontamination trailer, all personnel must
shower before leaving the site at the end of the work day.

Disposable items (Tyvek coveralls, inner gloves, and latex
overboots) will be changed on a daily basis unless there is reason
for changing sooner. Dual respirator canisters will be changed
daily unless more frequent changes are deemed appropriate by site
surveillance data or personnel assessment.

Pressurized sprayers or other designated equipment will be available in the
decontamination area for wash down and cleaning of personnel, samples and
equipment.

A schematic of a typical decontamination area is shown in Figure 9-1.
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9.2 Equipment Decontamination

Equipment to be decontaminated during the project may include: (1) drill rig;
(2) tools; (3) monitoring equipment; (4) respirators; (5) sample containers;
(6) truck or trailer and (7) laboratory equipment.

All decontamination will be done by personnel in protective gear appropriate
for the level of decontamination, determined by the Site Safety Officer. The
decontamination work tasks will be split or rotated among support and work
crews. Decontamination procedures within the trailer (if used) should take
place only after other personnel have cleared the "hot area”, moved to the
clean areza and the door between the two areas closed.

Miscellaneous tools and samplers will be dropped into a plastic pail, tub or
other container. They will be brushed off and rinsed (outside, if possible)
and transferred into a second pail to be carried to further decontamination
stations. They will be washed with a detergent solution, rinsed with methanol
or acetone (if required), rinsed with a detergent solution and finally rinsed
with clean water.

9.2.1 Drilling Rig and Tools. It is anticipated that the drill rigs will be
contaminated during test pit/borehole activities. They will be cleaned with
high pressure water or portable high pressure steam followed by soap and water
wash and rinse. Loose material will be removed by brush. The person perform-
ing this activity will usually be at the level of protection utilized during
the personnel and monitoring equipment decontamination.

9.2.2 Sample Containers. Exterior surfaces of sample bottles will be decon-
taminated prior to packing for transportation to the analytical laboratory.
Sample containers will be wiped clean at the sample site, but it will be
difficult to keep the sample containers completely clean. The samples will be
taken to the decontamination area. Here they will be further cleaned as
necessary and transferred to a clean carrier and the sample identities noted
and checked off against the chain-of-custody record. The samples, now in a
clean carrier, will be stored in a secure area prior to shipment.

9.2.3 Monitoring Equipment. Monitoring equipment will be protected as much
as possible from contamination by draping, masking or otherwise covering as
much of the instruments as possible with plastic without hindering the opera-
tion of the unit. The HNU meter, for example, can be placed in a clear
plastic bag which allows reading of the scale and operation of the knobs. The
HNU sensor can be partially wrapped, keeping the sensor tip and discharge port
clear.

The contaminated equipment will be taken from the drop area and the protective
coverings removed and disposed of in the appropriate containers. Any dirt or
obvious contamination will be brushed or wiped with a disposable paper wipe.
The units can then be taken inside in a clean plastic tub, wiped off with damp
disposable wipes and dried. The units will be checked, standardized and
recharged as necessary for the next day’s operation. They will then be pre-
pared with new protective coverings.
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9.2.4 Respirators. Respirators will be decontaminated daily. Taken from the
drop area, the masks will be disassembled, the cartridges set aside and the
rest placed in a cleansing solution. (Parts will be precoded, e.g., ®l on all
parts of mask #1). After an appropriate time within the solution, the parts
will be removed and rinsed off with tap water. The old cartridges will be
discarded into the contaminated trash container for disposal. In the morning
the masks will be re-assembled and new cartridges installed if appropriate.
Personnel will inspect their own masks to be sure of proper readjustment of
straps for proper fit (see also Appendix B).

9.2.5 Decontamination Trailer or Truck and Staging Area. The decontamination
trailer or truck, if used, will be cleaned daily. This will include wvacuuming
with a vacuum having a water filter to capture dust particles. The area will

be wet mopped with cleanser and again with clean water. Work bench areas will

be wiped down. Wash buckets and the cleaning area will be decontaminated and
made ready for the next day’'s use.

9.2.6 laboratory Equipment. Sample handling areas and equipment will be
cleaned/wiped down daily. Disposable wipes will be used and discarded into a
plastic bag. These will subsequently be taken to and placed in the disposal
drum for final disposition. For final cleanup, all equipment will be disas-
sembled and decontaminated. Any equipment which cannot be satisfactorily
decontaminated will be disposed of (e.g., glassware, covers for surfaces) as
previcusly indicated.
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10.0 DOCUMENTATION AND RECORDKEEPING

Minimum documentation consists of:

o daily field records kept by the site technical leader or designee;
o site surveillance record kept by the Site Safety Officer;

o sampling - related records kept by sample collection team;

o chain-of-custody records for each sample collected; and

o daily exposure record for each person on-site.
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11.0 UPDATING OF HEAITH AND SAFETY PLAN

The HSO is responsible for maintaining proper documentation regarding the
daily safety log. If any deficiency is encountered in the health and safery
plan, a report will be prepared and forwarded to the HSS at Jordan and copies
sent to the project manager and technical director. The HSO will immediately
initiate necessary changes to improve protection of field staff.

During the remedial investigation process or after initial field
investigation, any new chemical hazard encountered will be evaluted and safety
plans modified to reflect the effect of that chemical hazard. Similarly, anv
physical hazards that are discovered will be addressed by the HSO and
reported.
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12.0 HEALTH AND SAFETY AUDIT PROCEDURES

Regular health and safety audits shall be conducted to assure compliance with
health and safety policy and procedures. Auditing may be performed on any
Jordan site by the HSS or the Corporate Health and Safety Manager (HSM), and
will include health and safety evaluations of all work activities. The audits
will be an unannounced evaluation of sites selected at the discretion of the
HSS or HSM with a goal of 10 percent of active sites being subject to audits
each quarter.

The results of each site health and safety audit will be summarized into an
audit report that is provided tc¢ :he site HSO, the Project Manager and the
Operational Group Manager charged with responsibility for the project. Where
the audit report identifies deficiencies, it will be the Project Manager's
responsibility to promptly implement corrective action. The corrective action
undertaken will be outlined in a written report submitted to the HSS and the
HSM. The HSM or the HSS shall retain the original audit report which has been
signed by the Project Manager and the HSO to acknowledge their receipt of the
audit’s findings. Any mitigating comments submitted to the HSM or the HSS
shall be appended to the original report.
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13.0

REFERENCE GUIDES FOR HAZARDQUS MATERTIALS

Refe

L

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

rence guides for material classification determinations are:

Chris Hazardous Chemical Data, Manual II, U.S. Department of
Transportation and U.S. Coast Guard, 1985.

Dangerous Properties of Industrial Materials, Sax, N.I., Sixth edition,
Van Nostrand Reinhold Co., 1984.

Documentation of TIV'’s and BEI's, 5th Edition, American Conference of
Governmental Hygienists, 1986.

Guidelines for the Selection of Chemical Protective Clothing, 3rd
Edition, American Conference of Governmental Industrial Hygienists, Inc.,
1987.

Guide to Portable Instrumentation for Assessing Airborne Pollutants
Arising from Hazardous Wastes, Draft International Document in,
International Organization of Legal Metrology.

Handbook of Chemistry & Physics, 64th Edition, CRC Press, 1984.

Hazardous Waste Operations and Emergency Response, Occupational Safety
and Health Administration, 29 CFR 1910.120, 1986,

The Merck Index, 9th Edition, Merck, Sharp & Dohme Ltd., 1980.

NIOSH/OSHA/OSCG/EPA Occupational Safety and Health Guidance Manual for
Hazardous Waste Site Activities, U.S. Department of Health and Human
Services, Public Health Services, Centers for Disease Control, National
Institute for Occupational Safety and Health, 1985.

Pocket Guide to Chemical Hazards, 1980 Edition, NIOSH/OSHA, DHEW (NIOSH)
Publication No. 78-120.

Registry of Toxic Effects of Chemical Substances, 8th edition NIOSH,
1978.

Threshold Limit Values and Bioclogical Exposure Indicies for 1987-1988,
American Conference of Governmental Industrial Hygienists, 1987.
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RESPIRATORY PROTECTION PROGRAM

L. INTRODUCTION

This program has been developed to govern the selection and use of respiratory
protective devices by E.C. Jordan Co. (Jordan) personnel. The program is
intended to comply with Occupational Safety and Health Administration (OSHA)
requirements as set forth in 29 CFR 1910.134(b). The scope of this program is
limited to activities related to field investigations of potentially hazardous
-aste disposal sites.

IT. PERSONNEL REQUIREMENTS

All personnel assigned to field activities at hazardous or potentially hazard-
ous locations are currently required by Jordan’s Health and Safety policies to
be enrolled in the corporate Health Monitoring Program. A portion of this
program involves spirometry, a measure of the respiratory system status. No
personnel may be assigned to the use of, or withdraw from stock, any respira-
tory protective device without physician certification that use of such a
device will not be injurious to health. Psychological limitations, e.g.
claustrophobia, are also considered in personnel assignments. Training in the
use of the selected device and fit testing, as described herein, are also
required.

No personnel will be assigned duties which require a respirator when facial

hair, skullcaps or eye glasses will interfere with a proper fit. No contact
lenses may be worn with any respiratory protective device. Eyeglass frames

which fit inside the respirator facepiece are provided as necessary.

ITI. APPLICABLE EQUIPMENT

Jordan maintains the following respiratory protective equipment:

full-face chemical/mechanical air purifying respirators
self-contained breathing apparatus

full-face air line-supplied breathing apparatus
5-minute escape air supply

o 0 O ©

This equipment is intended for use on an as needed basis, to be determined by
an evaluation of on-site conditions. Respiratory protective equipment should
not be used arbitrarily by any Jordan personnel.

Selection criteria are presented separately; training is required in the use
of each type of equipment prior to drawing from stock.
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iv. PERSONNEL TRAINING

Training of personnel in the proper use and care of respiratory protective
equipment is considered essential to the success of the program. Training
encompasses:

respiratory protection principles
selection of appropriate equipment
use of equipment

maintenance of equipment

fit testing

O 0 O O ©

Information regarding each topic is presented as standard respiratory protec-
tion procedures.

V. STANDARD RESPTRATORY PROTECTION PROCEDURES

The following information has been organized and presented by topic as
Standard Respiratory Protection Procedures, to be used both in training and as
reference material for field operations.

Standard Respiratory Protection

Procedure No. Topic
1 Respiratory Protection Principles
2 Selection of Respirators
3 Fit Testing
4 Inspection/Maintenance/Storage

These procedures are attached.

VI. PROGRAM ADMINTISTRATION AND DOCUMENTATION

The administration of Jordan’s Respiratory Protection Program is the respon-
sibility of the Health and Safety Supervisor. Administration includes:

respirator selection

personnel training

fit testing

respirator maintenance

documentation

program evaluation and improvements

personnel pulmonary testing and certification

©C 0 0 0 0 0 O

Written HASPs for each site, and site hazard assessments result in respirator
selection in accordance with the decision logic set forth in Standard
Respiratory Protection Procedure No. 2.
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Fit testing and respirator maintenance is performed by the equipment manager
of Jordan’'s Sample Control and Staging Center under the administration of the
HSS. Major maintenance is performed by manufacturer certified technicians
only. Personnel training in respiratory protection is one aspect of the HSS's
ongoing personnel training programs.

Program evaluation is a dynamic process, occurring each time a Project HASP is
prepared.

Medical supervision of personnel occurs as part of Jordan’s Health Monitoring
Program, also administered by the HSS. Medical surveillance is required for
all personnel assigned to hazardous or potentially hazardous site activities.

Documentation of the various elements of Jordan’s Respiratory Protection
Program is achieved through several media:

o Documentation of respirator selection is included in the hazard
assessment of each site’s HASP.

o} Documentation of personnel training is maintained in both hard-copy and
computerized files.

o Documentation of medical surveillance is achieved indirectly by maintain-
ing a list of enrolled employees in the Health Monitoring Program and
directly through physician certification of personnel allowed to be
assigned respiratory protective devices.

o Documentation of fit-testing is maintained on file with the equipment
manager of the Sample Control and Staging Center, utilizing the appropri-
ate form. (Exhibit 1)

o Documentation of site surveillance is required both by this program and
by the HASP for each site. Records of site surveillance are created by
the HSO and maintained in project files.

0 Respirator inspection and maintenance records are created and maintained
for each respirator, SCBA, and escape respirator by the equipment
manager. (Exhibit 2)

Inspection and documentation occurs before each unit is removed from
stock and when it is returned, or monthly.
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EXHIBIT 1

RESPIRATOR FIT TEST WORKSHEET
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RESPIRATOR FIT TEST WORKSHEET

Applicant Name

Organization

Date of Test

Employee Number

Equipment Type

Manufacturer

Model/Size

Test Conducted by

TEST RESULTS

(1) Negative Pressure Test Pass ( ) Fail ()
(2) Positive Pressure Test Pass () Fail ( )

(3) Isocamyl Acetate Vapor Test
Initial Odor Recognition Yes () No ()
Odor Detected w/ Respirator On Yes ( ) No ()

(4) Irritant Smoke Test
Irritant Detected Yes ( ) No ( )
Employee briefed on fundamental principals of respiratory protection, use,
inspection, cleaning, maintenance and storage of equipment
Yes () No ()

ADDITIONAL INFORMATION

Last Employee Physical Exam Conducted on
Stress Test Included Yes () No ( )

At Medical Facility

Corrective Lenses Required for Normal Work Tasks Yes ( ) No ( )

Facial Characteristics: Clean Shaven ( ) Beard ( ) Other ( )
Specify

Follow-up Physical Due

I hereby certify the subject employee has been fit tested according to pro-
cedures specified in RESPIRATORY PROTECTION PROCEDURE NO. 3.

Tester Name Date
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RESPTRATOR USE AND MAINTENANCE RECORD

Respirator

ID Number

Respirator Type

Manufacturer
Model Number Date Place In Service
Assigned to Whom Inspection/Maintenance
or and Charging (SCBAs)
Date Location of Storage Information Serviced Bv
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STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 1
RESPIRATORY PROTECTION PRINCIPLES

1.0 TINTRODUCTION

Since the lungs are not completely effective in protecting the body against
respirable chemical hazards, they must be artificially protected from toxic
gases, vapors, and particulates. In addition, the body must be supplied with
enough oxygen to maintain a normal capacity to perform tasks.

1.1 Routes of Exposure

The volume of air inhaled during "normal" activities is approximately 6 1/min.
The volume of air inhaled during brisk activity or during periods of stress
can go up to 73 1l/min (a 12-fold increase).

Air is inhaled through the nose and mouth and travels an extremely turbulent
path to the lungs. This turbulency results in the air impinging on many
sites, thus allowing the insoluble particulates to become impacted and soluble
particulates, vapors, and gases to become absorbed.

The inhaled air passes through the pharynx, the common passageway for both
food and air, and enters the trachea at the larynx. The trachea (or windpipe)
divides into two bronchi, which lead to the two lungs. All of these organs
are collectively called the conducting tubes, since they lead the air to the
alveoli, the site of gaseous exchange with the pulmonary capillaries (i.e.,
the blood).

Toxic substances may be absorbed at any point in the respiratory tract. The
conducting tubes are lined with mucus and cilia. Insoluble contaminants
caught in the mucus are swept up to the esophagus by the cilia and swallowed,
thus causing an ingestion problem.

1.2 Oxygen Deficiency

1.2.1 Oxygen and the Respiratory Process
The chemical composition of normal air is presented below as Table 1.

Table 1
ATMOSPHERIC COMPOSITION

PARTIAL PRESSURE

GAS VOLUME (%) (mm Hg AT SEA LEVEL)
Nitrogen 78.9 594
Oxygen 20.95 159
Argon 0.93 7
Carbon dioxide 0.04 0.03
B-8
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It is not the percentage of oxygen in the air, but rather its partial
pressure, that is important in respiration. As one increases in altitude, the
percentage of oxygen stays constant, but its partial pressure drops.
Additionally, as the percentage of oxygen in the air drops, so does its
partial pressure.

The "anatomic dead space volume” of the respiratory tract is about 150 ml.

The average breath draws in about 500 ml of air. This air is mixed with the
air remaining in the dead space from the previous exhalation, which has been
depleted in oxygen due to the normal respiratory process. The overall effect
is a lower partial pressure of oxygen in the respiratory tract as compared
with the ambient air. The average respirator adds about 100 ml of dead space
to the respiratory system, which further lowers the partial pressure of oxygen
in the respiratory system, causing a slight oxygen deficiency.

1.2.2 Oxygen Levels/Physiological Effect

The currently accepted National Institute for Occupational Safety and Health
(NIOSH) standards specify that if an atmosphere contains less than 19.5
percent by volume oxygen at sea level, then an atmosphere-supplying device
must be used.

Note that as altitude increases, the percentage of oxygen stays constant, but
the partial pressure drops. There is currently no standard that accounts for
the drop in partial pressure with altitude; the problem is currently under
study by NIOSH.

The physiological effects of oxygen deficiency are indicated in Table 2.

1.3 Particulate Contaminants - Aerosols

Aerosol is a term used to describe particulates in air without regard to their
origin. Particulates are collected on the walls of the respiratory tract
depending upon their size as follows:

Pharynx - 10-30 m
Trachea - 10 m

Bronchus - 5-10 m
Alveoli - 0.1-1 m

S~ wro

Particulates less than 0.5 m may never be deposited in the respiratory tract
and may simply be exhaled.

Particulates affect the human body as follows:

1. Nuisances - inert substances that cause no lung damage but inhibit proper
functioning of the lungs.

2. Inert pulmonary reaction causing substances - substances that produce
nonspecific pulmonary effects.
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OXYGEN VOLUME
PERCENTAGE
AT SEA LEVEL

Table 2

PHYSTOLOGICAL EFFECTS OF OXYGEN DEFICIENCY

PHYSTOLOGICAL EFFECT

16-12

14-10

10-6

Less than 6

Increased breathing volume.
Accelerated heartbeat.

Impaired attention and thinking.
Impaired coordination.

Very faulty judgment.

Very poor muscular coordination.

Muscular exertion causes rapid fatigue that may
cause permanent heart damage.

Intermittent respiration.

Nausea.

Vomiting.

Inability to perform vigorous movement, or loss
of all movement. '

Unconsciousness, followed by death.

Spasmatic breathing.
Convulsive movements.
Death in minutes.
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3. Pulmonary fibrosis causing substances - substances that produce effects
ranging from nodule production to serious diseases such as asbestosis.

4, Irritants - substances that irritate, inflame, or ulcerate lung tissues.

5. Systemic poisons - substances that cause injury to specific organs and
body systems.

6. Allergens - substances that produce hypersensitivity.

1.4 Gaseous Contaminants

Gaseous contaminants are "filtered" to a small degree by the respiratory tract
before they reach the alveolar spaces. However, if the contaminants are
soluble, they can be directly absorbed through the walls of the respiratory
tract.

Gaseous contaminants affect the human body as follows:

1. Irritants - corrosive compounds that injure and inflame tissue.

2. Asphyxiants - substances that displace oxygen or prevent the use of
oxygen by the body.

3. Anesthetics - substances that depress the central nervous system and
cause intoxication or loss of sensation.

4. Systemic poisons - substances that cause diseases.

1.5 Expressing Air Contaminment Concentrations

Any substances that are not normal components of breathing air (oxygen, nitro-
gen, etc.) are considered to be contaminants. The respiratory threat posed by
contaminants is a function of the actual contaminant and its concentration in
the air. The concentration is expressed in a variety of ways, as listed
below.

1. Particulates
a. mppcf - millions of particulates per cubic foot.
b. ppcc,- particles per cubic centimeter.
c. mg/m” - milligrams per cubic meter.

2. Gases and Vapors
a. ppm - volumes per million volumes of air (parts per million).
b. ppb - volumes per billion volumes of air (parts per billion).
B-11
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3 R
c. mg/m- - milligrams of gas per cubic meter. 3
d. Conversion of units. The following equation converts mg/m  to ppm,
at 24°C and 760 mm Hg.

24 .45 3
ppm = mg/m",
molecular weight

This equation is extremely useful for determining respiratory
protection requirements.

1.6 Measures of Respiratory Hazards

Every contaminant contained in breathing air has a limit, above which it
becomes a threat to human health. These limits are determined either from
animal studies or from epidemiological data. Unfortunately, animal studies
can only approximate human response and may vary widely for individual
chemicals. Epidemiclogical studies, although capable of providing a more
precise forecast of human response, are limited by a lack of accurate records
and a lack of controlled studies. Therefore, the "safe" limits of various
chemicals must be viewed only as guidelines. Furthermore, these guidelines
are primarily designed for the industrial situation where an individual is
being exposed to one or two well-defined substances. These guidelines do not
address the problems of synergism, potentiation, or allergic response.

The guidelines used in measuring respiratory hazards are listed below.

1. Threshold Limit Value. The threshold limit value (TLV) is recommended by
the American Conference of Governmental Industrial Hygienists (ACGIH) and
is derived from consensus review. It is a time-weighted average concen-
tration set for a particular substance that represents a level that
almost all workers can be exposed to for an 8-hr day (40-hr week) without
suffering adverse health effects. It is assumed that following each
8-hr. exposure there will be a l6-hr. recovery perioed and that after 5
days there will be a 48-hr. recovery period. The TLV lists are revised
on a yearly basis.

2. Permissible Exposure Limits. The permissible exposure limits (PELs) are
set forth in the Occupational Safety and Health Administration (OSHA)
Standards 29 CFR 1910.1000, Tables Z-1, Z-2, and Z-3. These levels were
promulgated initially from the AGCGIH TLV lists (1968). As part of the
law, they represent the legal maximum concentrations for personnel expo-
sure. They are not updated on a yearly basis, as is the TLV list.
Therefore, the most current ACGIH TLV is used in determining respiratory
protection, rather than the PEL listing.

3. Immediately Dangerous to Life and Health. 30 CFR 11.3 defines conditions
that are immediately dangerous to life and health (IDLH) as "conditions
that pose an immediate threat to life or health or conditions that pose
an immediate threat of severe exposure to contaminants such as
radioactive materials, which are likely to have an adverse cumulative or
delayed effect on health".
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OSHA adds these criteria:

a. The worker must be able to escape without losing his life or suffer-
ing permanent health damage within 30 minutes.

b. The worker must be able to escape without severe eye or respiratory
irritation or other reactions.

4, Lower Flammable Limit. The lower flammable limit (LFL) is the lowest
concentration by volume of a gas or vapor in air that will explode when
there is an ignition source.

1.7 Respiratory Protection

When it has been determined that the ambient atmosphere is hazardous, it
becomes necessary to protect the individual by:

1. avoiding and/or minimizing exposure;
2. applying engineering controls such as ventilation; and
3. using a respirator to either filter the air or supply air.

The legal requirements for respiratory protection are summarized below.

1. Williams and Steiger Occupational Safety and Health Act of 1970 estab-
lished standards that state that "approved or accepted respirators shall
be used when they are available™.

2. 29 CFR 1910.134 gives legal requirements for the selection and use of
respiratory equipment as promulgated by OSHA and based on American
National Standards Institute (ANSI) Standard Z88.2, "American National
Standards Practices for Respiratory Protection". Standard Z88.2 was
originally a consensus standard, but now has been cited as a Federal
regulation.

3. 30 CFR Part 1l describes tests for permissibility of respiratory protec-
tive apparatus and updates or deletes approvals. 30 CFR Part 11 also
cites ANSI Z88.2 as the basis for respiratory protection.
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STANDARD RESPIRATORY PROTEGCTION PROCEDURE NO. 2
SELECTION OF RESPIRATORS

2.0 INTRODUCTION

This text is based on "Joint NIOSH/OSHA Standards Completion Program -
Respirator Decision Logic". The text is excerpted for the purpose of covering
the major points of the respirator decision logic. For the complete text, see
John S§. Pritchard’s, "A Guide to Industrial Respiratory Protection" (U.S.
Department of Health, Education, and Welfare, U.S. Public Health Service,
Center for Disease Control, National Institute for Occupational Safety and
Health, Cincinnati, Ohio, June 1976). It is not intended to be all-inclusive
in content.

The purpose of the respirator decision logic is to provide technical accuracy
and uniformity in the selection of respirators and to provide necessary cri-
teria to support this selection. The decision logic is a step-by-step
elimination of inappropriate respirators until only those that are acceptable
remain. Judgment by persons knowledgeable of inhalation hazards and
respiratory protection equipment is essential to ensure appropriate selection
of respirators.

The primary technical criteria for what constitutes a permissible respirator
are based on the technical requirements of 30 CFR 11. The health standards
will allow only respirators approved under 30 CFR 11. Classes of respirators
are only included when at least one device has been approved.

Protection factors are criteria used in determining what limiting concentra-
tions are to be permitted for each respirator type that will afford adequate
protection to the wearer. The referenced Subparts of 30 CFR 11 give technical
descriptions concerning each type or class of respirators referenced in the
decision logic; 30 CFR 11 should be used with the decision logic in order to
properly understand the criteria for the specification of allowable
respirators.

Throughout this text, reference is made to PELs. Prudent, accepted practice
dictates the use of current ACGIH TLVs, which are updated each year, in the
place of the PEL, which is only periodically updated.

2.1 General Decision Logic Flowchart

The following material used in concert with the decision logic chart (Figure
1) provides a formalized selection guide for respiratory protection.

1. Step 1 - Assemble Information on Substance. Assemble necessary toxico-
logical, safety, and research information for the particular contaminant.
The following are required:

a,. Permissible exposure limits specified in 29 CFR 1910.1000 (Tables
Z-1, Z-2, and Z-3).
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b. Warning properties if the substance is a gas or a vapor.

c. Eye irritation potential of the substance,

d. LFL for the substance.

e. IDLH concentration for the substance.

. Any possibility of poor sorbent efficiency at IDLH concentration and
below.

g. Any possibility of systemic injury of death resulting from

absorbance of the substance (as a gas or vapor) through the skin.

h. Any possibility of severe skin irritation resulting from contact of
the skin with corrosive gases, vapors, or particulates.

i. The vapor pressure of the substance (and equivalent ppm).

J- Any possibility of high heat of reaction with sorbent material in
cartridge or canister.

2. Step 2 - Determine Physical State of Substance. Determine the physical
state(s) of the substance as it is likely to be encountered in the
occupational environment. It will be either (1) gas or vapor; (2)

particulate (dust, fume or mist); or (3) combination of (1) and (2).

3. Step 3 - Assemble a Table of Permissible Respiratory Protection for
Substance. This is done using the material from Step 1 and the appro-
priate specific decision logic chart from Section 2.3 below and
respirator protection factors. Classes of respirators are only included
where at least one device has been approved.

4 IF STEPS 1 THROUGH 3 CANNOT BE COMPLETED, THE ATMOSPHERE IS UNKNOWN AND
MUST BE CLASSIFIED IDLH. ONLY POSITIVE PRESSURE SCBA MAY BE SELECTED.

2.2 Specific Decision Logic Charts

A decision logic chart for respiratory protection against gases or vapors and
against particulates is shown as Figure 1.

2.3 Decision logic Criteria

2.3.1 Skin Absorption and Irritation

Respirator selection criteria are based primarily on the inhalation hazard of
the substance. A supplied-air suit may protect the skin from extremely toxic
substances that may be absorbed through the skin or from substances which may
cause severe skin irritation or injury.
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Supplied-air suits are not covered in 30 CFR 11. Data are not available upon
which to make recommendations for supplied-air suits for all types of expo-
sures.

Where information is available indicating systemic injury or death resulting
from absorbance of gas or vapor through the skin or where severe skin irrita-
tion or injury may occur from exposure to a gas, corrosive vapor, or particu-
late, the following statement is included as a footnote to the respirator
tables, and both the employee and employer are cautioned in the appendices
concerning their use:

Use of supplied-air suit may be necessary to prevent skin contact and
respiratory exposure from airborne concentrations of (specific
substance). Supplied-air suits should be selected, used, and maintained
under the immediate supervision of persons knowledgeable in the
limitations and potential life-endangering characteristics of
supplied-air suits. Where supplied-air suits are used above a
concentration which may be IDLH (concentration), an auxiliary
positive-pressure self-contained breathing apparatus must also be worn.

As a guideline for inclusion of the supplied air-suit statement for substances
that are sorbed through the skin, a single skin penetration LD50 of 2 g/kg for
any species is used.

2.3.2 Poor Warning Properties (Refer to Table 1)

It is important to realize that 30 CFR 11 approvals for air-purifying (organic
vapor) devices prohibit use against organic vapors with poor warning proper-
ties.

Warning properties include odor, eye irritation, and respiratory irritation.
Warning properties relying upon human senses are not foolproof. However, they
provide some indication to the wearer of possible sorbent exhaustion or of
poor facepiece fit or other respirator malfunction.

Adequate warning properties can be assumed when the substance odor, taste, or
irritation effects are detectable and persistent at concentrations at or below
the permissible exposure limit.

If the odor or irritation threshold of a substance is more than three times
greater than the permissible exposure limit, this substance should be consid-
ered to have poor warning properties. If the substance odor or irritation
threshold is somewhat above the permissible exposure limit (not in excess of
three times the limit) and there is no ceiling limit, consideration is given
to whether undetected exposure in this concentration range could cause serious
or irreversible health effects. If not, the substance is considered to have
adequate warning properties. Some substances have extremely low thresholds of
odor and irritation in relation to the permissible exposure limit. Because of
this, these substances can be detected by a worker within the facepiece of the
respirator even when the respirator is functioning properly. These substances
are, therefore, considered to have poor warning properties.
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COMPARISON OF ODOR THRESHOLDS AND TLVs
FOR SELECTED CHEMICAL COMPOUNDS

COMPOUNDS

TABLE 1

ODOR_THRESHOLD (ppm)

TLV_ (ppm)

Group 1 - Odor Threshold Below or Approximately the Same as the TLV

Acrolein

Carbon tetrachloride
Carbon disulfide
Cyclohexane
Cyclohexanol
Epichlorhydrin
Ethyl benzene
Ethylene diamine
Hydrogen chloride
Methyl acetate
Methylamine
Methyl chloride
Methyl chloroform
Nitrogen dioxide
Propyl alcohol
Turpentine

Group 2 - Odor Threshold from 2 to 10 Times the TLV

Allyl alcohol

Arsine

Crotonaldehyde

1,2 Dichloroethylene
Dichloroethyl ether

Dimethyl acetamide

Dimethyl formamide

Hydrogen selenide

Isopropyl glycidyl ether (IGE)
Styrene monomer

Group 3 - Odor Threshold Equal to or Greater Than 10 Times TLV

Acrylonitrile
Bromoform

Camphor (synthetic)
Chloroacetophenone
Chloroform
Chloropicrin
Diglycidyl ether (DGE)
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0.2
10
0.21
300
100
10
140
11
10
200
10
25
300
5
200
200

7
0.21
7
500
35
46
100
0.3
300
200
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530
1.6-200
1

200

1

5

0.

5
10
300
50
2
100
10
5
200
10
50
350
3
200
100

1

0.05

200

10
10

0.05

50
50
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COMPARISON OF ODOR THRESHOLDS AND TLVs

TABLE 1

FOR SELECTED CHEMICAL COMPOUNDS (cont.)

COMPOUNDS ODOR THRESHOLD (ppm)

TLV (ppm)

Group 3 - Odor Threshold Equal to or Greater Than 10 Times TLV (cont.)

Ethylene oxide

Mercury vapor

Methyl bromide

Methyl formate

Methanol

Methyl cyclohexanol

Phosgene

Phosphine

Radioactive gases and vapors
Toluene 2,4 diisocyanate (TDI)

500
(a)
(a)
2000
2000
500
1.0
(a)
(a)
2

! 3
0.05 mg/m
5
100
200
50
0.1
0.3

0.005

(a) Information not Available
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Though 30 CFR 11 does not specifically eliminate air-purifying respirators for
pesticides with poor warning properties, prudent practice dictates that a
respirator should not be used to protect against any substance with poor
warning properties.

2.3.3 Sorbents

There are certain limitations involved with the use of sorbents in cartridge/
canister sorbents. When the following conditions occur, a sorbent cartridge
is not recommended:

1. Where supporting evidence exists of immediate (less than 3 min.) break-
through time at the IDLH concentration and below for a cartridge or
canister sorbent, air-purifying devices shall not be allowed for any use,
escape or otherwise. See Table 2.

2. Where there is reason to suspect that commonly used sorbents (e.g.,
activated charcoal) do not provide adequate sorption efficiency against a
specific contaminant, use of such sorbents shall not be allowed.

However, where another sorbent material has been demonstrated to be
effective against a specific contaminant, approved respirators using the
effective sorbent material shall be allowed.

3. Where there is reason to suspect that a sorbent has a high heat of reac-
tion with a substance, use of that sorbent is not allowed.

4. Where there is reason to suspect that a substance sorbed on a sorbent of
a cartridge or canister is shock sensitive, use of air-purifying
respirators is disallowed.

2.3.4 Eye Irritation

In addition to respiratory protection, it is important to consider a
chemical’s potential for producing eye irritation or damage. The following
guidelines deal with eye protection:

1. For routine work operations, any perceptible eye irritation is considered
unacceptable. Therefore, only full facepiece respirators are permissible
in contaminant concentrations that produce eye irritation. Protection
may be required in certain concentrations of gases and vapors. For
escape, some eye irritation is permissible if it is determined that such
irritation would not inhibit escape and such irritation is reversible.

2. Where quantitative eye irritation data cannot be found in literature
references, and theoretical considerations indicate that substance should
not be an eye irritant, half-faceplece respirators are allowed.

3. Where a review of the literature indicates a substance causes eye irrita-
tion but no eye irritation threshold is specified, the data will be
evaluated to determine whether quarter- or half-facepiece respirators can
be used.
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TABLE 2
EFFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDGE EFFICIENCY®

TIME TO REACH 1 PERCENT

BREAKTHROUGH
SOLVENT (10 ppm) (Min)
Aromatics
Benzene 73
Toluene 94
Ethyl benzene 84
m-Xylene 99
Cumene 81
Mesitylene 86
Alcohols
Methanol 0.2
Ethanol 28
Isopropanol ) 54
Allyl alcohol 66
n-Propanol 70
Sec-Butanol 96
Butanol 115
2-Methoxyethanol 116
Isoamyl alcohol 97
4-Methyl-2-pentanol 75
2-Ethoxyethanol 77
Amyl alcohol 102
2-Ethyl-1-butanol 76.5
Monochlorides
Methyl chloride 0.05
Vinyl chloride 3.8
Ethyl chloride 5.6
Allyl chloride 31
1-Chloropropane 25
1-Chlorobutane 72
Chlorocyclopentane 78
Chlorobenzene 107
1-Chlorohexane 77
o-Chlorotoluene 102
1-Chloroheptane 82
3-Chloromethyl heptane 63
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TABLE 2
EFFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDGE EFFICIENCYa (cont.)

TIME TO REACH 1 PERCENT

BREAKTHROUGH
SOLVENT (10 ppm) (Min)
Dichlorides
Dichloromethane 10
Trans-1,2-dichloroethylene 33
1,1-Dichloroethane 23
cis-1,2-Dichloroethylene 30
1,2-Dichloroethane 54
1,2-Dichloropropane 65
1,4-Dichlorobutane 108
o-Dichlorobenzene 109
Trichlorides
Chloroform 33
Methyl chloroform 40
Trichloroethylene 55
1,1,2-Trichloroethane 72
1,2,3-Trichloropropane 111
Tetra- and Pentachlorides
Carbon tetrachloride 77
Perchloroethylene 107
1,1,2,2-Tetrachloroethane 104
Pentachloroethane 93
Acetates
Methyl acetate 33
Vinyl acetate 55
Ethyl acetate 67
Isopropyl acetate 65
Isopropenyl acetate 83
Propyl acetate 79
Allyl acetate 76
sec-Butyl acetate 83
Butyl acetate 77
Isopentyl acetate 71
2-Methoxyethyl acetate 93
1,3-Dimethylbutyl acetate 61
Amyl acetate 73
2-Ethoxylethyl acetate 80
Hexyl acetate 67
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TABLE 2
EFFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDGE EFFICIENCYa (cont.)

TIME TO REACH 1 PERCENT

BREAKTHROUGH
SOLVENT (10 ppm) (Min)
Ketones
Acetone 37
2-Butanone 82
2 -Pentanone 104
3-Pentanone 94
4-Methyl-2-pentanone 96
Mesityl oxide 122
Cyclopentanone 141
3-Heptanone 91
2-Heptanone 101
Cyclohexanone 126
5-Methyl-3-heptanone 86
3-Methylcyclohexanone 101
Diisobutyl ketone 71
4-Methyleyclohexanone 111
Alkanes
Pentane 61
Hexane 52
Methylcyclopentane 62
Cyclohexane 69
Cyclohexene 86
2,2,4-Trimethylpentane 68
Heptane 78
Methycyclohexane 69
5-Ethylidene-2-norbornene 87
Nonane 76
Decane 71
Amines
Methyl amine 12
Ethyl amine 40
Isopropyl amine 66
Propyl amine 90
Diethyl amine 88
Butyl amine 110
Triethyl amine 81
Dipropyl amine 93
Diisopropyl amine 77
Cyclohexyl amine 112
Dibutyl amine 76
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TABLE 2
EFFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDGE EFFICIENCY" (cont.)

TIME TO REACH 1 PERCENT

BREAKTHROUGH
SOLVENT (10 ppm) (Min)
Miscellaneous Materials
Acrylonitrile 49
Pyridine 119
1-Nitropropane 143
Methyl iodide 12
Dibromomethane 82
1,2-Dibromoethane 141
Acetic anhydride 124
Bromobenzene 142

The above cartridge pairs were tested at 1000 ppm, 50 percent relative

humidity, 22°C, and 53.3 1/min. (equivalent to a moderately heavy work

rate). The time to achieve a 1 percent breakthrough is noted for each

cartridge pair. Cartridges were preconditioned at room temperature and
50 percent relative humidity for at least 24 hours prior to testing.
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2.3.5 1IDLH
The definition of IDLH provided in 30 CFR 11.3(t) is as follows:

"Immediately dangerous to life or health" means conditions that pose an
immediate threat to life or health or conditions that pose an immediate
threat of severe exposure to contaminants, such as radioactive materials,
which are likely to have adverse cumulative or delayed effects on health.

The purpose of establishing an IDLH exposure concentration is to ensure that
the worker can escape without injury or irreversible health effects from an
IDLH concentration in the event of failure of the respiratory protective
equipment. The IDLH is considered a maximum concentration above which only
highly reliable breathing apparatus providing maximum worker protection is
permitted. Since IDLH values are conservatively set, any approved respirator
may be used up to its maximum use concentration below the IDLH.

In establishing the IDLH concentration the following factors are considered:

1. Escape without loss of life or irreversible health effects. Thirty
minutes is considered the maximum permissible exposure time for escape.

2. Severe eye or respiratory irritation or other reactions that would
prevent escape without ir uary.

IDLH should be determined from the following sources:

1. Specific IDLH provided in the literature, such as the AIHA Hygienic
Guides.

2. Human exposure data.

3. Acute animal exposure data.

Where such data are lacking, acute toxicological data from analogous
substances may be considered.

The following guidelines should be used to interpret toxicological data
reported in the literature for animal species:

1. Where acute animal exposure data are available (30 min. to 4-hr. expos-
ures), the lowest exposure concentration causing death or irreversible
health effects in any species is determined to be the IDLH concentration.

2. Chronic exposure data may have no relevance to the acute effects and
should be used in determining the IDLH concentration only upon competent
toxicologic judgment.

3. Where there is no toxicologic evidence of an IDLH concentration,
500 times the permissible exposure limit shall determine the upper limit
above which only highly reliable breathing apparatus providing maximum
worker protection is used.
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2.3.6 Lower Flammable Limit

In addition to toxic chemicals and irritants, it is necessary to consider
flammable substances. In any atmosphere where there is a likelihood of a
chemical fire, there is the risk of creating toxic vapors in the fire or of
asphyxiation cause by reduction of the oxygen content by the products of
combustion.

Contaminant concentrations in excess of the LFL are considered to be IDLH. At
or above the LFL, the use of respirators is limited to those devices that
provide the maximum protection (i.e., positive pressure self-contained
breathing apparatus (SCBA) and the combination positive pressure supplied-air
respirators with auxiliary positive pressure SCBA).

2.3.7 Protection Factors

The protection factors of respiratory protection devices are a useful
numerical tool to assist in the choice of a protective system. Protection
factors are a measure of the overall effectiveness of a respirator. Filtering
efficiency is a part of the protection factor and becomes a significant
consideration for less efficient air-purifying respirators.

The protection factor of a given respirator for a specific user times the PEL
{or TLV) for a given substance is the maximum allowable concentration for that
substance for which the respirator may be used. For example, say the protec-
tion factor for a full-face mask respirator will provide protection up to

1000 ppm. Note that there is a difference between "quantitative" protection
factors and "qualitative" protection factors. The correct protection factor
must be used in determining the maximum allowable concentration.

2.3.8 Escape

Jordan provides and requires employees to carry an escape respirator where
exXposure may occur to extremely toxic substances. This escape respirator
provides a 5-minute self-contained air supply. (An extremely toxic substance
is defined as a gas or vapor having an LC50 of less than 10 ppm.)
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STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 3
RESPIRATOR FIT TESTING - QUALITATIVE

3.0 RESPIRATOR QUALITATIVE FITTING METHODS

Despite the care that goes into respirator design and manufacture to give
maximum protection, efficiency will be lost if there is an improper match
between the facepiece and the user, or other improper wearing practices. The
problem is twofold. Since more than one brand of particular type of facepiece
is available, the first problem is to determine which fits best. The second
problem is whether the user knows when the respirator fits properly. Both
problems can be solved by the use of a fitting test, which is in fact an OSHA
requirement. A number of tests and fitting procedures can be performed
easily, as outlined below.

Note: During any fitting test, the respirator head straps must be as comfort-
able as possible. Tightening the straps will sometimes reduce the facepiece
leakage, but the user may be unable to tolerate the respirator for any length
of time.

3.1 Test 1 - Negative Pressure Test

The user will perform this test alone in the field. It consists of merely
closing off the inlets of the canister, cartridge(s), or filter(s) by covering
with the palm(s) or replacing the seals over the canister or cartridge inlets,
or by squeezing breathing tubes so that air cannot pass; inhaling gently so
the facepiece collapses slightly; and holding the breath for ten seconds. If
the facepiece remains slightly collapsed and no inward leakage is detected,
the respirator is probably tight enough.

Although this test is simple, it has several major drawbacks, primarily that
the user must handle the respirator after it has supposedly been positioned on
the face. Handling can modify the facepiece-to-face seal. When the
respirator is to be used in a relatively toxic atmosphere, this test should be
used only as a very gross determination of fit. The user will perform this
test just before entering any toxic atmosphere.

3.2 Test 2 - Positive Pressure Test

This test is very much like the negative pressure test; it has the same
advantages and limitations. It is conducted by closing off the exhalation
valve and exhaling gently into the facepiece. The fit is considered
satisfactory if slight positive pressure can be built up inside the facepiece
without any evidence of outward leakage. For some respirators, this method
requires the user to remove the exhalation valve cover and then carefully
replace it after the test, often a most difficult task which can disturb the
respirator fit even more than does the negative pressure test. If removing
and replacing the valve cover is required, this test should be used sparingly.
For respirators whose valve covers have a single small port that can be
covered by the palm or finger, this test is easy. Where applicable, this test
will be performed just before entering any hazardous atmosphere.
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3.3 Test 3 - Isoamyl Acetate Vapor (Banana 0il) Test

The chemical isocamyl acetate has a pleasant, easily detectable odor, so it is
used widely in checking respirator fit.

The test gives the user the required opportunity to wear the respirator in a
test atmosphere. Generally, it consists of creating an atmosphere containing
banana oil around the user of an atmosphere-supplying or air-purifying
respirator with an organic vapor removing cartridge(s) or canister. If the
hazard is particulate matter or a non-organic vapor or gas, the organic vapor
cartridge(s) or canister must be replaced with a particulate filter(s) or
proper cartridge(s) or canister after this test. Thus, this test can be used
for any facepiece that has the capability of accepting chemical cartridges and
particulate filters. It must be emphasized, however, that the correct
cartridge, canister or filter must be replaced on the facepiece before the
user enters the specific exposure area.

The isoamyl acetate test is performed with single use capsules, or may be
performed by saturating a piece of cotton or cloth with the liquid and passing
it close to the respirator near the sealing surface, taking care to avoid skin
contact.

In general, the isocamyl acetate fitting test will be performed as follows:

1. The user puts on the respirator in a normal manner in an area where
he/she cannot smell banana oil and thus not be influenced by the odor
while performing the fitting test. If it is an air-purifying device, it
must be equipped with a cartridge(s) or canister specifically designed
for protection against organic vapors.

2. The capsule or saturated cloth is passed close to the respirator sealing
surfaces.
3. If the user smells banana oil, he readjusts the facepiece and/or adjusts

the head straps without unduly tightening them.

4. The user repeats step 2. If banana oil is not smelled, there is assumed
to be a satisfactory seal. If the wearer smells the vapor, an attempt
should be made to find the leakage point. If the leak cannot be located,
another respirator of the same type and brand should be tried. If this
leaks, another brand of respirator with a facepiece of the same type but
slightly different shape or size should be tried.

5. After a fit is obtained, if the respirator is an air-purifying device, it
must be equipped with the correct filter(s), cartridge(s) or canister for
the anticipated hazard.

During the test, the subject must make movements that approximate a normal
workng situation. These will include, but not necessarily be limited to, the
following:

1. Normal breathing.
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2. Deep breathing like during a heavy exertion period: this should not be
done long enough to cause hyper ventilation.

3. Slowly performing side-to-side and up-and-down head movements: these
movements should be exaggerated, but should approximate those that take
place on the job.

4. Talking: this is most easily accomplished by reading prepared text
loudly enough to be understood by someone standing nearby.

5. Other exercises may be added depending upon the situation: for example,
if users are going to spend a significant part of their time bent over at
some task, it will include an exercise approximating this bending.

When the test is used in training workers and selecting the respirators that
fit best, they will perform the complete set of exercises. However, the
number of exercises may be reduced when the test is used as a quick field
check before routine entry into a contaminated atmosphere.

3.4 Test 4 - Irritant Smoke Test

This test is similar to the isoamyl acetate test in concept. It involves
exposing the respirator wearer to an irritating aerosol produced by stannic
chloride or titanium tetrachloride smoke tubes normally used to check the
quality of ventilation systems. (Note: Other types of smoke tubes such as
acetic acid are available, but should not be used for respirator fitting.)
When the tube ends are broken and air is passed through it, the material
inside reacts with the moisture in the air to produce a dense, highly
irritating smoke, consisting of hydrochloric acid absorbed in small solid
particles. As a qualitative means of determining respirator fit, this test
has a distinct advantage in that the user usually reacts involuntarily to
leakage by coughing or sneezing. The likelihood of this giving a false
indication of proper fit is reduced. On the other hand, the aerosol is very
irritating and must be used carefully to avoid injury.

This test can be used for both air-purifying and atmosphere-supplying respira-
tors, but air-purifying respirators must have a high-efficiency filter(s).
After the test, it may be necessary to replace the high-efficiency filter(s)
on the air-purifying respirator with another type of air-purifying element(s)
depending upon the hazard to which the respirator user is to be exposed. This
test can be used for worker training or respirator selection.

The irritant smoke test must be performed with proper safeguards because the
aerosol is highly irritating. The procedure is as follows:

1. The user puts on the respirator normally, taking care not to tighten the
headstrap uncomfortably and stands with his/her back to a source of
exhaust ventilation.

2. The tester tells the user to close his/her eyes, even if wearing a full
facepiece respirator, and to keep them closed until told to open them.
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3. The tester lightly puffs smoke over the respirator, holding the smoke
tube at least two feet from it. At this time, the test should keep the
amount of smoke minimal and pause between puffs to note the user’s
reaction.

4, If the user detects no leakage, the tester will increase the smoke
density and move the smoke tube progressively closer to the subject,
still remaining alert to any reactions.

5. When the smoke tube has been brought to within about 6 inches of the
respirator with no leakage detected, the tester will start to direct
smoke specifically at potential sources of leakage, around the sealing
surfaces and exhalation valve, while the subject’s head is still.

6. At this point, if no leakage has been detected, the user may cautiously
begin the head movements described in the isoamyl acetate test. The
tester should remain especially alert and be prepared to stop producing
smoke immediately.

7. If leakage is detected at any time, the tester should stop the smoke and
let the user readjust the facepiece or head strap tension. The tester
should then start the test at step 2.
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STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 4
INSPECTION/MAINTENANCE/STORAGE

4.0 TNTRODUCTION

Respirator maintenance is an integral part of the overall respirator program.
Wearing a poorly maintained or malfunctioning respirator is, in one sense,
more dangerous than not wearing a respirator at all. Personnel wearing
defective devices think they are protected when, in reality, they are not.
Emergency escape and rescue devices are particularly vulnerable to poor
maintenance as they generally are used infrequently, and then in the most
hazardous and demanding circumstances. Serious injury or death can result
from wearing a defective device during emergency escape or rescue.

This program includes:

Inspection for defects (including a leak check).
Cleaning and disinfecting.

Repair as required.

Proper and sanitary storage of equipment.

MW

4.1 Inspection For Defects

The most important part of a respirator maintenance program is continual
inspection of the devices. If properly performed, inspections will identify
damaged or malfunctioning respirators before they can be used. Two types of
inspections will be performed.

1. While the respirator is in use.
2. While it is being cleaned.

Since the use and cleaning will, to a large extent, be performed by the same
personnel, these inspections may become concurrent.

4.2 Frequency of Inspection

OSHA requires that "All respirators be inspected before and after each use”
and that those not used routinely, i.e., emergency escape and rescue devices,
"shall be inspected after each use and at least montly..." Obviously, emer-
gency escape and rescue devices do not require inspection before each use.
Records of inspections are kept on forms presented in Section VI-Program
Administration and Documentation.

4.3 TInspection Procedures

Respirator inspection shall include checking of:

1. Tightness of the connections.
2. Facepiece.
3. Valves.
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4. Connecting tubes.
5. Canisters, filters, or cartridges.

In addition, the regulator and warning devices on a SCBA shall be checked for
proper functions.

4.4 Field Inspection of AIr-Purifying Respirators

Routinely used air-purifying respirators will be checked as follows before and
after each use:

1. Examine the facepiece for:
a. Excessive dirt.
b. Cracks, tears, holes or physical distortion of shape from improper
storage.
c. Inflexibility of rubber facepiece (stretch and knead to restore
flexibility).
d. Cracked or badly scratched lenses in full facepieces.
e. Incorrectly mounted full facepiece lenses, or broken or missing
mounting clips.
f. Cracked or broken air-purifying element holder(s), badly worn
threads or missing gasket(s).
2. Examine the head straps or head harness for:
a. Breaks.
b. Loss of elasticity.
c. Broken or malfunctioning buckles and attachments.
d. Excessively worn serrations on head harness, which might permit
slippage (full facepieces only).
3. Examine the exhalation valve for the following after removing its cover:
a. Foreign material, such as detergent residue, dust particles or human
hair under valve seat.
b. Cracks, tears or distortion in the valve material.
c. Improper insertion of the valve body in the facepiece.
d. Cracks, breaks or chips in the valve body, particularly the sealing
surface.
e. Missing or defective valve cover.
f. Improper installation of the valve in the valve body.
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4. Examine the air-purifying element(s) for:

Incorrect cartridge, canister or filter for the hazard.

Incorrect installation, loose connections, missing or worn gasket or
cross threading in the holder.

Expired shelf-life date on the cartridge or canister.
Cracks or dents in the outside case of the filter, cartridge or
canister, indicated by the absence of sealing material, tape, foil,

etc. over the inlet.

Identical cartridges if more than one are used.

4.5 Care and Cleaning of Self-Contained Breathing Apparatus (SCBA)

The proper care of SCBAs involves:

Bwro

Inspection for defects.
Cleaning and disinfecting.
Repair.

Storage.

The following checklist is to be used by personnel whenever they have to check
out an SCBA. (Note: Any discrepancy found should be cause to set the unit
aside until it can be repaired by a certified repair-person.)

1. Preliminaxry inspection. Check to ensure that:
a. High-pressure hose connector is tight on cylinder fitting.
b. Bypass valve is closed.
c. Mainline valve is closed.
d. There is no cover or obstruction on regulator outlet.
e. Pressure in the tank is at least 1800 psi.
2. Backpack and harness assembly.
a. Straps
1. Visually inspect for complete set.
2. Visually inspect for frayed or damaged straps that may break
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Buckles
1. Visually inspect for mating ends.
2. Check locking function.

Backplate and cylinder lock
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1. Visually inspect backplate for cracks and for missing rivets or
SCrews.
2. Visually Inspect cylinder hold-down strap and physically check
strap tightener and lock to ensure that it is fully engaged.
3. Cylinder and cylinder valve assembly
a. Cylinder
1. Physically check cylinder to ensure that it is tightly fastened
to backplate.
2. Check hydrostatic test date to ensure that it is current.
3. Visually inspect cylinder for large dents or gouges in metal.
b. Head and valve assembly
1. Visually inspect cylinder valve lock for presence.
2. Visually inspect cylinder gauge for condition of face, needle,
and lens.
3. Open cylinder valve and listen or feel for leakage around
packing. (If leakage is noted, do not use until repaired.).
Note function of valve lock.
4. Regulator and high-pressure hose
a. High-pressure hose and connector

Listen or feel for leakage in hose or at hose-to-cylinder connector.
(Bubble in outer hose covering may be caused by seepage of air
through hose when stored under pressure. This does not necessarily

mean a faulty hose.)
b. Regulator and low-pressure alarm
1. Cover outlet of regulator with palm of hand. Open mainline
valve and read regulator gauge (must read at least 1800 psi and
not more than rated cylinder pressure).
2. Close cylinder valve and slowly move hand from regulator outlet

to allow slow flow of air. Gauge should begin to show
immediate loss of pressure as air flows. Low-pressure alarm
should sound between 650 and 550 psi. Remove hand completely
from outlet and close mainline valve.

1Monthly inspection only.
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3. Place mouth onto or over regulator outlet and blow. A positive
pressure should be created and maintained for 5 to 10 seconds
without any loss of air. Next, establsih a slight negative
pressure in regulator and hold for 5 to 10 sec. Vacuum should
remain constant. This tests the integrity of the diaphragm.
Any loss of pressure or vacuum during this test indicates a
leak in the apparatus.

4. Open cylinder valve.

5. Place hand over regulator outlet and open mainline valve.
Remove hand from outlet and replace in rapid movement. Repeat
twice. Air should escape when hand is removed each time,
indicating a positive pressure in chamber. Close mainline

valve and remove hand from outlet.

6. Ascertain that no obstruction is in or over the regulator
outlet. Open and close the bypass valve momentarily to ensure
flow of air through bypass system.

5. Facepiece and corrugated breathing tube.
a. Facepiece
1. Visually inspect head harness for damaged serrations and de-

teriorated rubber. Visually inspect rubber facepiece body for
signs of deterioration or extreme distortion.

2. Visually inspect lens for proper seal in rubber facepiece,
retaining clamp properly in place, and cracks or large
scratches.

3. Visually inspect exhalation valve for visible deterioration or

foreign materials buildup.
b. Breathing tube and connector

1. Stretch breathing tube and visually inspect for deterioration
and holes.

(2) Visually inspect connector to ensure good condition of threads
and for presence and proper condition of "O" ring or rubber
gasket seal.

(3) Negative pressure test on facepiece.

(a) Don backpack and facepiece.

For regular monthly inspection, only steps (b) and (c) of procedure are
necessary
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(b) With facepiece held tightly to face or facepiece properly
donned, stretch breathing tube to open corrugations and
place thumb or hand over end of connector.

(c) 1Inhale. Negative pressure should be created inside mask,
causing it to pull tightly to face. This negative
pressure should be maintained for 5 to 10 sec. 1If
negative pressure leaks down, the facepiece assembly is
not adequate and should not be worn.

6. Storage of units. Check that:
a. Cylinder is refilled as necessary and unit is cleaned and inspected.
b. Cylinder valve is closed.
c. High-pressure hose connector is tight on cylinder.
d. Pressure is bled off high-pressure hose and regulator.
e. Bypass valve is closed.
f. Mainline valve is closed.
g. All straps are completely loosened and laid straight.
h. Facepiece is properly stored to protect against dust, sunlight,

heat, extreme cold, excess moisture, and damaging chemicals.

4.6 Cleaning and Sanitizing

Any good detergent may be used followed by a disinfecting rinse or a combina-
tion disinfectant-detergent for a one step operation. Reliable, effective
disinfectants may be made from readily available household solutions,
including:

1. Hypochlorite solution (50 ppm of chlorine) made by adding approximately
two milliliters of bleach (such as Clorox) to one liter of water, or two
tablespoons of bleach per gallon of water. A two-minute immersion disin-
fects the respirators.

2. Aqueous solution of iodine (50 ppm of iodine) made by adding
approximately 0.8 milliliters of tincture of iodine per liter of water,
or one teaspoon of tincture of iodine per gallon of water. Again, a
two-minute immersion is sufficient.

To prevent damaging the rubber and plastic in the respirator facepieces, the
cleaning water should not exceed 140°F, but it should not be less than 120°F
to ensure adequate cleaning.
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4.7 Rinsing

The cleaned and disinfected respirators should be rinsed thoroughly in water
(140°F maximum) to remove all traces of detergent and disinfectant. This is
very important for preventing dermatitis.

4.8 Drying

The respirators may be allowed to dry in room air on a clean surface. They
may also be hung from a horizontal wire, like drying clothes, but care must be
taken not to damage or distort the facepieces.

4.9 Reassembly and Inspection

The clean, dry respirator facepieces should be reassembled and inspected in an
area separate from the disassembly area to avoid contamination. The
inspection procedures have been discussed; special emphasis should be given to
inspecting the respirators for detergent or soap residue left by inadequate
rinsing. This appears most often under the seat of the exhalation valve, and
can cause valve leakage or sticking.

The respirator should be thoroughly inspected and all defects corrected. New
or retested cartridges and canisters should be installed, and the completely

reassembled respirator should be tested for leaks.

For SCBA devices, the facepiece should be combined with the tested regulator
and the fully charged cylinder, and an operational check performed.

4.10 Maintanance and Repair

Replacement or repair shall be done only by trained, experienced persons with
parts designed for the respirator. Besides being contrary to OSHA require-
ments, substitution of parts from a different brand or type of respirator
invalidates approval of the device.

This restriction applies particularly to maintenance of the more complicated
devices, especially SCBA, and more specifically, regulator valves and low
pressure warning devices. These devices should be returned to the
manufacturer or to a trained technician for adjustment or repair.

No problems are anticipated in repairing and maintaining most simple respira-
tors, particularly the commonly used air-purifying type.

4.11 Respirator Storage

Respirators must be stored to protect against:
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Dust.

Sunlight.

Heat.

Extreme cold,
Excessive moisture.
Damaging chemicals.
Mechanical damage.

~ON U1 B W N

Damage and contamination of respirators may take place if they are stored on a
workbench, or in a tool cabinet or toolbox, among heavy tools, greases and
dirt or in a vehicle.

Freshly cleaned respirators should be placed in reusable plastic bags until
reissue. They should be stored in a clean, dry location away from direct
sunlight. They should be placed in a single layer with the facepiece and
exhalation valve in an undistorted position to prevent rubber or plastic from
taking a permanent distorted "set",.
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APPENDIX C

GCONFINED SPACE PROVISIONS



1. CONFINED SPACE CLASSIFICATION

Confined spaces are classified according to their existing or potential chemi-
cal and physical hazards. Classification is based on characteristics of the
confined space, oxygen level, flammability, and toxicity. Table B-1 defines
the parameters of each classification. If any of the hazards present a situa-
tion that is immediately dangerous to life and health (IDLH), the confined
space is classified as Class A. Classification is determined by the most
hazardous condition of entering, working in, and exiting a confined space.
Class B confined spaces have the potential for causing injury and illness but
are not IDLH. Class C entry is one in which the chemical hazard potential is
minimal and does not require any special modification in work procedures.

IT. ENTRY PROGEDURES

TEAM SIZE

A minimum of three workers is required for each confined space activity (two
entry and one standby; or one entry, one rescue, and one standby). If the
former is used, all three must be E.C. Jordan Co. (Jordan) employees. If the
latter is used, the standby could be a non-Jordan team member, assuming he/she
has comparable training, is proficient in the assigned duties, and is capable
of using all safety equipment.

The one entry/one rescue/one standby arrangement should only be used when the
confined space is relatively small and/or the entry person will be in the line
of sight at all times. In this instance, the rescue person acts as the second
person in the "buddy system."

The two entry/one standby arrangement is used when the area of the confined
space 1s larger, and the tasks may take the worker away from the entryway.
Again, care must be taken with this arrangement because the standby person
cannot enter the confined space and attempt rescue unless adequately protected
(i.e., respiratory and dermal) and replaced by another qualified standby
person.

This number of workers is the minimum required for these activities and, in
most cases, should only be used for relatively nonhazardous confined spaces.
Additional crew may be needed if entering a Class A or B confined space.
Additional crew could include rescue, decontamination, and line-of-sight
personnel.

GENERAL ENTRY PROCEDURES

The following steps must be taken when entering a confined space.

1. Inspect all pieces of equipment to ensure they are in good working order.
DO NOT ENTER CONFINED SPACE WITH DEFECTIVE EQUIPMENT.

2. Conduct a background check to identify all potential hazards that may be
encountered in the confined space. Determine if there is a potential for
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fire/explosion hazards, as well as a potential for a toxic or oxygen-
deficient atmosphere.

Before entry, the atmosphere inside the confined space must be tested.

An attempt should be made to test the atmosphere without opening the
entryway (i.e., through a vent line or a small opening). If the entrywav
must be opened to test and only low levels are expected in the confined
space, crack open entryway, test breathing zone first, and then test the
confined space. If potentially high levels are expected in the breathing
zone, respiratory protection should be worn prior to opening the entryway
cover.

If explosive, toxic, or oxygen-deficient atmosphere is detected, purge or
ventilate the confined space prior to entry. Retest the atmosphere three
times at 5-minute intervals. A person can enter the confined space
without respiratory protection only if all three test results are below
the Permissible Exposure Limit/Threshold Limit Value (PEL/TLV), 10
percent of the LEL, and above 19.5-percent oxygen (all three conditions
must be met).

(NOTE: Any downward deflection of the readings on the oxygen meter from
background (i.e., 20.9 percent) should be viewed as a potential for an
IDIH atmosphere. Unless contaminants are known to be nontoxic, do not
enter the confined space without respiratory protection if the oxygen
level is below background.)

Blank, block, or otherwise isolate, lockout, and tag all chemical, physi-
cal, and/or electrical hazards wherever possible.

If using an air-purifying respirator or if an IDLH and/or explosive
atmosphere exists, air monitoring must be on a continuous basis. If
respiratory protection is not used and there is potential for atmospheric
conditions to change due to work practices or conditions, air monitoring
should be done periodically. 1In all these cases, a 5-minute escape pack
must be used.

Record all results of the tests for hazardous conditions including the
location, time, date, weather (if applicable), and readings on the PID,
combustible gas meter, oxygen deficiency meter, Draeger tubes, and any
other equipment used on the "Confined Space Entry Checklist-General
Entry" form. Send a copy of the completed form to the Health and Safety
Supervisor (HSS).

Wear appropriate clothing for site conditions, as determined by the
Health and Safety Officer (HSO).

A safety belt or harness with lifeline must be worn if hazardous condi-
tions exist, although good safety precautions dictate their use
regardless of "existing" conditions. If the diameter of the entryway is
less than 18 inches, the wrist-type harness must be used and special
provisions made if a supplied air respirator is necessary.
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10.

11.

12.

13.

14,

One person (standby) must remain at the entryway at all times and must
keep continuous contact with the person entering the confined space.
Contact can be maintained by line of sight, listening for sounds, the
safety line, and/or radio. The standby person must not enter the
confined space unless another trained person is available to act as
standby, and he/she is equipped with adequate respiratory and dermal
protection. (In most cases, respiratory protection would be an airline
respirator or SCBA.)

Do not smoke when working in or near confined spaces and do not take
flash-lighted photographs when explosive gases are known or suspected to
be present.

Do not rely on permanent ladders because they are often in poor
condition. If they must be used, be sure of footing. Inspect permanent
ladders for deterioration before entering and while descending. Try each
step with one foot, while standing on the step above. When in doubt, use
a portable ladder of adequate height to reach 3 feet above opening or a
rope ladder, or lower the entry person using the tripod. 1If a portable
ladder is used, it should be tied off, if possible; otherwise, it should
be held in place by the standby person.

Do not work without adequate lighting. Use only "explosion-proof" lights
or hand lamps.

The entry person must not remain in the confined space if he/she becomes
even slightly drowsy, faint, dizzy, or otherwise uncomfortable. Many of
the gases that cause the most problems are odorless, tasteless, and
invisible.

MANHOLE/SEWER ENTRY

When preparing to enter a manhole/sewer, the following safety measures must be
taken:

1.

Inspect all pieces of equipment to ensure they are all in good working
order. DO NOT ENTER CONFINED SPACE WITH DEFECTIVE EQUIPMENT.

Park the vehicle near the manhole (do NOT leave the vehicle running). If
the manhole is in the street, it is best to park so as to detour oncoming
traffic around the manhole. The vehicle's emergency flashers and
portable vellow warning beacon must be ON. The vehicle serves as
protection from oncoming traffic, can be used to store emergency
equipment (e.g., SCBA and first aid kit), and can be used in an extreme
emergency to slowly pull an injured person from the confined space if a
tripod with hoist attachment is unavailable or inoperative.

Erect portable barricades or cones around the manhole and in front of the
vehicle to see that traffic is adequately diverted and to prevent pedes-

trians from falling in. Reflective vests should be worn so that workers

are visible to approaching traffic.
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4. If there are openings large enough to admit sampling tubes, test for the
presence of explosive and toxic gases before removing each manhole cover.
Otherwise, raise one side of the cover using the cover hook or pick, prop
it slightly open, and conduct the tests.

5. If toxic or explosive gases are detected in the sewer, report this
immediately to the local Fire Department and/or Department of Public
Works.

6. Record the results of tests for hazardous conditions, including location,
manhole number (if applicable), time and date, weather (if applicable),
and the readings on the PID, combustible gas meter, oxygen deficiency
meter, and Draeger tube on the Manhole/Sewer Entry Log Form. Send a
completed copy of the form to the HSS.

7. Remove manhole covers with a cover hook or pick; do not improvise. Be
careful of fingers and toes; the cover is usually heavy and difficult to
handle. Unless the cover is extremely heavy, it is safer for only one
worker to handle it.

8. Test the atmosphere; if a toxic, flammable, or oxygen-deficient
atmosphere exists, ventilate the sewer. Depending on the hazard,
ventilation can be accomplished in a variety of ways: for example, (1)
remove and vent the adjoining upstream and downstream manhole covers, as
soon as possible, and well in advance of entering the manhole (high
hazard); and (2) vent the manhole in which entry will occur (very low
hazard). If a blower is used, it is desirable to establish a flow of air
in the sewer, in one manhole and out another. Ensure that the air intake —
is well away from automobile exhaust, and combustible and/or toxic
atmospheres. Appropriate traffic control measures must be taken by
barricading or otherwise marking the open manholes.

9. After ventilating, test for explosive and toxic gases and oxygen
deficiency in the manhole at ground level and at the bottom; record
results. If entering the sewer itself, make the same tests at the
manholes at either end. If ventilation is necessary, monitor the
atmosphere in the manhole while work progresses, or continue operation of
the blower. Continuous monitoring (i.e., equipment ON during entire
entry) is imperative because conditions within the sewer may change
rapidly. Do not enter a manhole while there is an oxygen deficiency
without a pressure-demand, air-supplied breathing apparatus. If the
oxygen level is lower than 20.9 percent of background, caution must be
taken because an IDLH atmosphere may exist.

10. When entering manholes or tanks, wear hardhats, protective clothing, and
unless inappropriate, respiratory protection and safety belt or harness
with lifeline. If the manhole is less than 18 inches in diameter, a
wrist-type harness must be used and special provisions made if air-
supplied respirators are necessary. When working in manholes greater
than 12 feet deep, in the sewer itself, of where potential exists for
gases to appear unexpectedly, a 5-minute emergency egress air supply is

{
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11.

12.

13,

14,

15.

required (unless the time required to don the emergency respirator is
greater than what would be needed to exit the manhole).

At least one person (i.e., standby) must remain at the manhole at all
times and must keep continuous contact with the person entering the
sewer. Contact can be maintained by line of sight, listening for sounds,
and the safety line and/or radio. The standby person must not enter the
manhole unless another trained person is available to act as standby and
has adequate respiratory and dermal protection available. (In most
cases, respiratory protection will be an airline respirator or SCBA.)

The standby/rescue person should be suited up (but not yet on air) before
the work crew enters the confined space.

Do not smoke when working in or near manholes. Do not take flash-lighted
photographs when explosive gases are known or suspected to be present.

Do not rely on the manhole ladders because they are often in poor condi-
tion. If they must be used, be sure of footing. Inspect manhole ladders
for deterioration before entering and while descending. Try each step
with one foot, while standing on the step above. When in doubt, use a
portable or rope ladder of adequate height to reach 3 feet above the
manhole opening, or lower the entry person using the tripod. If a port-
able ladder is used, it should be tied off if possible; otherwise, it
should be held in place by the standby person.

Do not work without adequate lighting. Use only "explosion-proof" lights
or hand lamps in the manhole or sewer.

The entry person must not remain in the manhole or sewer if he/she
becomes even slightly drowsy, faint, dizzy, or otherwise uncomfortable.
Remember that carbon monoxide, carbon dioxide, methane, and hydrogen
sulfide, which cause the most trouble, are odorless (hydrogen sulfide has
a distinct odor only during initial exposure), tasteless, and invisible.
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APPENDIX D

VAPOR EMISSION RESPONSE PLAN



The vapor emission response plan is divided into three sections, the minor and
major emission responses and a borehole location evacuation plan.

Minor Emission Response Plan

If the ambient air concentration of organic vapors exceeds 5 ppm above back-
ground in the breathing zone at the work zone perimeter (i.e., approximately
3-5 feet from and above borehole), the drilling activities will be halted and
monitoring continued. If the organic level decreases below 5 ppm, then
drilling activities can resume with increased monitoring.

Drilling activities can also resume (with appropriate personnel protection) if
the organic level is above 5 ppm and below 50 ppm at the work zone perimeter,
other parameters permitting (e.g., the LEL at the wellhead is below 20%, and
the H S level is below 10 ppm). However, the organic level 200 feet downwind
of the work zone must not exceed 5 ppm above background.

If the organic level is above 50 ppm, or the H S level is above 10 ppm at the
work zomne perimeter, then the Site Safety Officer must be notified and well
drilling activities stopped.

If the LEL level exceeds 20% all drilling activities shall be stopped immedi-
ately and all engines (ignition sources) will be turned off. Drilling person-

nel will leave the area and notify the Site Safety Officer.

Major Emission Response Plan

If any of the following levels are identified approximately 200 feet downwind
from the work zone perimeter, all drilling activities must stop:

1) organic levels greater than 5 ppm above background.
2) LEL greater than 20% or

3) HZS levels greater than 10 ppm.
If any of the above levels persist after cessation of drilling activities then
the following contingency plan shall be placed into effect.

1. The perimeter of the closest downwind residential or commercial property
will be monitored. If organic vapor levels approach 5 ppm, or if H2S
levels approach 10 ppm above background, then the local police
authorities will be immediately contacted by the Site Safety Officer.

2. The appropriate personnel listed on the Master Phone List are to be
notified by the Site Safety Officer.

In the event of a significant gas release (sudden visual and/or audible
release) or excessive volatile emissions (organic level greater than 5 ppm
above background located 200 feet downwind) during the well drilling program,
the response action described below will be carried out.
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Response Action

The well drillers will immediately proceed as follows:

i) Break the drill rods at the nearest joint unless the rods can be
removed from the hole in one 1lift.

2) As soon as possible, leave the Site and notify the Site Safety
Officer. The well drillers shall not proceed with remedial efforts
until instructed to do so by the Site Safety Officer.

The Site Safety Officer will determine if a Minor or Major Vapor Emission
condition (as defined in the previous Section) exists and will activate the
appropriate Vapor Emission Response Plan.

If a major emission response action is warranted, the drillers, wearing the
proper level of protection, will then seal off the borehole using a bentonite
slurry grout and abandon the hole.
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HEAT STRESS CASUALTY PREVENTION PLAN

Due to the increase in ambient air temperatures and the effects of protective
outer wear decreasing boedy ventilation, there exists an increase in the poten-
tial for injury, specifically, heat casualties. Site personnel will be in-
structed in the identification of a heat stress victim, the first-aid treatment
procedures for the victim and the prevention of heat stress casualties.

A. IDENTIFICATION AND TREATMENT

1. Heat Exhaustion

a) Symptoms: Usually begins with muscular weakness, dizziness, nausea, and a
staggering gait. Vomiting is frequent. The bowels may move involuntar-
ily. The victim is very pale, his skin is clammy, and he may perspire
profusely. The pulse is weak and fast, breathing is shallow. The victim
may faint unless he lies down. This may pass, but sometimes it persists
and, while heat exhaustion is generally not considered life threatening,
death could occur.

b) First Aid: Immediately remove the victim to the Decomtamination Reduction
Zone in a shady or cool area with good air circulation. Remove all
protective outer wear. Call a physician. Treat the victim for shock.
(Make the victim lie down, raise feet 6-12 inches, maintain body tem-
perature but loosen all clothing.) If the victim is conscious, it may be
helpful to give sips of water. Transport vicitm to a medical facility.

2. Heat Stroke

a) Symptoms: This is the most serious of heat casualties due to the fact
that the bedy excessively overheats. Body temperatures often are between
107°- 110°F. The victim will have a red face and will not be sweating.
First there .is often pain in the head, dizziness, nausea, oppression, and
a dryness of the skin and mouth. Unconsciousness follows quickly and
death is imminent if exposure continues. The attack will usually occur
suddenly. Heat stroke is always seriocus.

b) First Aid: Immediately evacuate the victim to a cool and shady area in
the Decontamination Reduction Zone. Remove all protective outer wear and
all personal clothing. Lay the victim on his back with the head and
shoulders slightly elevated. It is imperative that the body temperature
be lowered immediately. This can be accomplished by applying cold wet
towels, ice bags, etc., to the head and groin. Sponge off the bare skin
with cool water or rubbing alcohol, if available, or even place in a tub
of cool water. The main objective is to cool without chilling. Give no
stimulants. Transport the victim to a medical facility as soon as
possible.

B. PREVENTION OF HEAT STRESS
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1) One of the major causes of heat casualties is the depletion of body
fluids. Fluids should be maintained in the support zone. Personnel
should replace water and salts loss from sweating. Salts can be replaced
by either a 0.1% salt solution, more heavily salted foods, or commercial
mixes such as Gatorade. The commercial mixes are advised for personnel on
low sodium diets.

2) A work schedule will be established during warm weather so that the
majority of the work day will be during the morning hours of the day
before ambient air temperature levels reach their highs.

3) A work/rest schedule will be implemented for personnel reguired to wear
Level B or C protection (i.e. impervious outer garment). A sufficient
period will be allowed for personnel to "cool down'. This may require
shifts of workers during operations in addition to the breaks provided by
required air tank changes (Level B). Maximum time between breaks at Level
B or C shall be two hours regardless of temperature. t elevated tempera-
tures, breaks should be scheduled as described below.

Maximum Time

Ambient Temperatures ) Between Cooldown Breaks
Above 90°F 1 hr.
85°-90°F 4 hr.
80°-85°F 1 hr
70°-80°F 13 hr.

4) Periodic breaks for 'cooldown" and liquid replenishment should also be
scheduled while wearing any chemical resistant outer wear.

C. HEAT STRESS MONITORING

For monitoring the body's recuperative ability to excess heat, one or more of
the following techniques should be used as a screening mechanism. Monitoring
of personnel wearing impervious clothing should commence when the ambient
temperature 70°F or above. Frequency of monitoring should increase as the
ambient temperature increases or as slow recovery rates are indicated. VWhen
temperatures exceed 85°F, workers should be monitored for heat stress after
every work period. The following are important considerations:

1. Heart rate (HR) should be measured by the radial pulse for 30 seconds as
early as possible in the resting period. The HR at the beginning of the
rest period should not exceed 110 beats/minute. If the HR is higher, the
next work period should be shortened by 10 minutes (or 33 percent), while
the length of the rest period stays the same. If the pulse rate is
100 beats/minute at the beginning of the next rest period, the follewing
work cycle should be shortened by 33 percent.

2. Body temperature should be measured orally with a clinical thermometer as
early as possible in the resting period. Oral temperature (OT) at the
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beginning of the rest period should not exceed 99°F. If it does, the next
work period should be shortened by 10 minutes (or 33 percent), while the
length of the rest period stays the same. However, if the OT exceeds
99.7°F at the beginning of the next period, the following work cycle
should be further shortened by 33 percent. OT should be measured again at
the end of the rest period to make sure that it has dropped below 99°F.

3. Good hygienic standards must be maintained by frequent change of clothing
 and daily showering. Clothing should be permitted to dry during rest
periods. Persons who notice skin problems should immediately consult
medical personnel.
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PERSONAL HAZARDOQUS WASTE EXPOSURE RECORD

NAME:

3ITE ‘ DATE:

NUMBER OF HOURS ON SITE:

CCNDITION OF SITE:

AMBIENT AIR/SOIL/ WATER INDICATORS:

LABORATORY: G.C. ON-SITE: G.C.
P.l. METER P.l. METER
OTHER OTHER

TYPE OF EXPOSURE {(i.e. inhalction, soil /water contact):

OPERATION PERFORMED (i.e. test pit inspection, sampling, drifling):

CHEMICALS BURIED OR KNOWN PRESENT:

PROTECTIVE EQUIPMENT WORN:

(] SAFETY SHOES (STEEL TOE & SHANK) (] INNER LAB GLOVES
(O CHEMICAL RESISTANT BCOTS, TYPE: (J OUTER CHEMICAL RESISTANT GLOVES
-0 HALF-FACE REZSPIRATOR _ TYPE:

(] coveraLLs
TYPE:

TYPE OF CARTRIDGE:
(J FULL-FACE RESPIRATOR
TYPE OF CARTRIDGE: O

DECONTAMINATION MEASURES TAKEN:
(3 cHANGE OF CLOTHES
[J sHower
[0 CHANGE OF PROTECTIVE EQUIPMENT

oo0

PERSCNAL PROTECTIVE DECONTAMINATION PROCZDURES:

UNUSUAL SITE CONDITIONS/OCCURANCES:

OBSERVED HEALTH EFFECTS:

ITES:




PROJECT NAME:

DAILY SAF=TY LOG

PROJECT NUMBER:

E.C. JORDAN WORK PARTY:

DATE:

DAY NO:

SUBCONTRACTOR ( )

VISITORS:

WC2X SITZ LOCATION:

- SUMDARY QF CCNDITIONS ENCOUNTZRID:

FIRST AID ADMINISTERED?

INTRACTIONS OBSEZRVED:

BY:




SITE SAFETY FOLLCW-UP REPORT

(To be completed for each field change in plan.)
Was the HASP followed as presented? yes no

DESCRIBE IN DETAIL ANY CHANGES TO THE HASP:

REASON FOR CHANGES:

APPROVED BY SITE MANAGER:
SITE SAFETY OFFICER:

EVALUATION OF HEALTH AND SAFETY PLAN

Was the HASP adequate? yes no

WHAT CHANGES WOULD YOU RECOMMEND?

9.85.185
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DATE:
DATE:



ACCIDENT REPORT

Site: Project No.:
Location:
Lecation of Accident if different from above:

Name and Address of Injured:

SSN: DOB: Sex:

Years of Service: Time on Present Job: Department No.:

Title/Classification:

Date of Accident: Time of Accident:

Name of Witness: Telephone No.:

Accident Category: _  Motor Vehicle ___ Property Damage __ Fire
___ Chemical Exposure ___ Near Miss ___ Other

Severity of Injury or Illness: ___ Non-disabling __ Disabling

__ Medical Treatment __ Fatalicy
Amount of Damage: $ Property Damaged:

CLASSIFICATION OF INJURY

__ Fractures ___ Heat Burns ___ Cold Exposure

__ Dislocations __ Chemical Burnms ___ Heat Stroke

__ Sprains __ Radiation Burns __ Faint/Dizziness

___ Abrasions . __ Concussion ___ Blisters

__ Lacerations __ Toxic-Respiratory __ Bruises

___ Punctures ___ Toxic-Ingestion ___ Poison Ivy
Bites __ Toxic Dermal Headache

Respiratory Allergy
Other (explain)

Parts of Body Affected:

Degree of Disability:

Date Medical Care was Received: Emergency Service?

Name and Address of Medical Facility:

Follow-up Exam Required? Estimated No. of Days Away From Job:

ACCIDENT LOCATION (use the back of sheet as required)

Causative agent most directly related to accident (object, substance, material,
machinery, equipment, conditions):
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Was weather a factor? How?

Unsafe mechanical/physical/environmental condition at time of accident (be
specific):

Unsafe act by injured and/or others contributing to the accident (be specific,
must be answered):

Personal factors (improper attitude, lack of knowledge or skill, slow reactiomn,
fatigue, inattention, horseplay):

MODIFICATIONS

Level of personal protective equipment required in site safety plan:
Was injured using required equipment?
If not, how did actual equipment use differ from plan?

Was personal protective equipment required in site safety plan adequate for
_site conditions?

If no, what additional equipment was needed:

What can be done to prevent a reoccurrence of this type of accident?
(modification of machine, mechanical guards, modification of work practices,
training):

DETAILED NARRATIVE DESCRIPTION (how did accident occur, why; objects, equip-
ment, tools used, circumstance assigned duties. Be specific.):

Signature of Preparer: Date:

Signature of Site Manager: Date:

SEND COPIES OF COMPLETED FORM TO HUMAN RESOURCES
AND THE HEALTH AND SAFETY SUPERVISOR.



APPENDIX G

CHRIS DATA SHEETS/MATERIAL SAFETY DATA
SHEETS, FOR CONTAMINANTS OF CONCERN
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130lute g (umuvy Wiatharged matonal, " 11.1 Code of F Reguts Bons:
Nouty el Nualil and PuiluLon CONOL BOANCIeS. Products: Onta not avadadie sderal
8.8 Banhavior In Fire: Data 0ot avaiable Nol bsted
67 ignahion Temperature: {004°F 112 NAS Harard Rating for Buk Water
8.8 Electrical Hazard: Not pertinent Tranaportatone Not hated
8.9 Burning Rale: Not perunent 1.3 NFPA "“‘: c"“"‘“m:
Compusuvie .10 Adlabatc Flame Tamparaiure: tegory acaification
c:_'ﬂ'wﬁ,\_,. i ':‘E’.‘.‘,’,‘?‘J,"Y‘Eﬂ‘lﬂ’f’.c‘u ,'_".‘,:'.‘ﬁf°3f'€,?2,‘(; @oxda. Data not avaliable e Heakth Hazard (Bre)........... °
' .11 Stoichiometric Alr to Fual Ratio: Flammabity (Roa) .. i
Dsta not wvaitabie Reactmwity (¥ edow}
Fire 6.17 Flame Temperature: Onta not avaiable
CALL DI b 7. CHEMICAL REACTIVITY
E‘lIJ‘E:"O 10 syes, nose and hvaat T.1 Raactivity With Water: No reaction
Iyt ml oo couaniy 2‘}".’&".?1:‘12’2?, of woter 7.2 Ru:;iv:ym:ll:: Common Materials: Data
It Lrudliung Nas slopped. Give atiicial tuspisHon,
It Liwalineg 1% ditBCuil, Yrve Oaygurn. 7.3 Stabiiity During Transport: Stable
7.4 Neutralizing Agenta for Acide and
m’;zﬂ] 1o skin and oyos Caustica: Not perinent
E RN 2R ATty cloting and snoes. 75 Polymeduation: Not M‘M‘,‘l
xposure Flusts utloctou arvas win phanty Of watur. 7.8 Inhibitor of Polymertzation:
1F N EYES. NOW vysids Opun and Buat with plenty of wates. Not pertnent
IF SWALLOWED armd victemn i CONSCIOUS, have wCin wiok wator 7.7 Molar Ratio (Reactant to
IF ;fSA'L'f.‘me ana victm is UNCONSCICUS ON HAVING CONVULSIONS, Product): Cats not availabie
LU N0tung axCupt Rsup CIKY warin, 7.8 RAexctvity Group: Data not available
12, PMYSICAL AXD CHEMICAL PROPERTIES
12,1 Physical State at 15°C and 1 atre
EHect ol low concentiatons on squalic 'ila is unknown. Soind
Water May Do dangorous if 1t enters water WlaREs. 122 Moledutsr Weight 17823
Pollution Moy s o uaroy matul ianas. 123 Salleg Polnt at 1 s7c
S46.2°F = 1.2°C = 814K
124 Freerzing Pont
- AULTE o 2165°C - 807K
1. RESPONSE TO DISCHARGE 2. LABEL L. WATER POLLUTION 125 Cotical Temperature: Not peronent
(Sew Responae Methods Handdook) 2.1 Category: None 8.1 Aquatic Toxicity: § pom/24 Mw/trout & 128 Critical Presaure: Not bersnent
Should beé removed 2.2 Class: Not pwunent biueqill/no affect 127 Specific Gravry:
Chormicat and phyucal realment 8.2 Watertow! Toxicity: Data not available 1.24 at 20°C (s0bdf}
8.3 Blologlca! OxygQen Demanc (BODX 128 Uquid Surtsce Tensiors Nat pertnent
Cats nol svaisble 123 Liquid Water Intertecial Tensiort
8.4 Food Chain Concentration Polentiat: Not perrent
Nona 12,10 Vspor {Qas) Specific Gravity:
1 CHEMICAL DESIGNATIONS 4. OBSERVASLE CHARACTIRISTICS ot s
: ! - g 12.91 Railo of Spectfic Haats of Yapor (Gas)
3.1 CG Compatidility Clasa: Noi listed 4.1 Physical State (25 shipped): Sofid Net peronent .
3.2 Formuia: CidHise 4.2 Color While (0 yeilow 12,12 Latent Hest of Yaporizatior
13 IWMO/UN Designation: Not hatad 4.3 Odor Weak aromaic MOt paronent
3.4 DOTY iD Mo: Data not avaiable 1213 Heat of Combuasorr 17,100 Stu/b
3.5 CAS Regtatry No 120-12-7 - 0510 cal/g = 398 X 10% M/Xg
12.14 Hast of Decomoositions Nol perunent
1215 Heat of Solgon: Not portnent
12.18 Meat of Potymerzrtone Not partinent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1225 Heat of Fusiors 32.70 cal/g
1226 Umiing Vaslue Data not avalable
5.1 Equips Oust mask; goggies or face shieid; rubber gloves 9.1 Qrades ol Purity: Various fluoroscence 12.27 Reid Yapor Pressurs: Deta not avaiable
52 Symp Qg Expo 2 Innalation of dusl milates nose and Tvoal Contact with eyes grades; Scinixiation grade; Techmical
causes ¥ntaton. orace. 90-98%
5.3  Treatment of Exposuse: INHALATION: move 1o fresh s, EYES: flush with waler for 15 min. 9.2 Storage Temperature: Amblent
5.4 Threshokd Umit Value: Data not availabie 9.3 Inert Atmosphers: No requrement
5.5 Short Term Innaiation Limita: Data not avadadle 9.4 Venting: Open
5.6 TYoaicity by Ingesticn: Data nol avadanle
5.7 tlate Toxictty: Dsta noi avalable
S.8  Yapor (Oas) hrritant Charactariatice: Data not avaitable
5.9  Uquid or Soid Imitent Characteristica: OData nol avaiable
5.10 Caor Thesshold: Data nol avadabie
5.11 I0LH Value: Dawa not svailabie
NOTES
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BENZENE | BNZ

it
Common Synonyme Watery lqud Coortess Gasolne-lke odor 6. FIRE HAZARDS 10, HAZARD ASSESSWMEMT CODE o
‘ o 6.1  Flash Point 12°F CC. (See Haxard Assesament Handbook)
B
et £ 6.2 Flsmmabte Limits In Alr 1.3%-7.9% A-T-U-V-W
Floats on water. Flammable, Kiiating vapor i3 roduced. Fraering . "
Pt 1a 42°F 6.1  Flrre Extinguishing Agents: Ory Chemcal,
toam, o carbon doxde
8.4 Flra Extinguishing Agents Not 1o be

Avue SOALACT will hQuad o voie, Rucp Ppooiu dway. Used: Waler may v neftecive 11. HAZARD CLASSIFICATIONS
Wear gyl aid aail LOntwiud Woutius) eDparatus 6.5  Special Hatards of Combustion
BAUE O 0 30U s Lall lwg Jeparlinnt 11.1 Code of Faceral Regulatione:

2 : NOt perunent
3100 Unchutye o poasiiu Producta: Mot § Flammatte hqusd

Slay Upwenl o L3u waluf 3fay 10 “RNOCK JOwn™ vapor 8.8 Behavior in Fire: Yapor 13 heavier than as
aotalus aind (umove dischaigud miatufial and may Yavel conmderable gaiance 1o a] 112 NAS Mazard Rating tor Bulk Water
Natity local hoalth ard poiluion Conliol Agenca s T .
Sty fomat Red e ? sowce of igMon and tash dack Transporatioa:
s '
6.7 lgnition Temperature: 1087°F . Category F‘";‘q
FLAMMABLE, N v ' WO et
Flasntack aiong vapor Uad may occur. 8.8 Electrical Hazard: Class !, Group O oalh
Vapur thay expiode i xgrted @ an woclosed area. 6.9 Burming Rale: 6.0 mm/min. '
Woat QOurgios Ired sell-c0ntdinud Diuatihins) appuratus 8.10 Aciabatic Flame Temperaturs: Vapor meant. ..o PP
Eatnguinti wilh Qry charracal, 10um, W Carbon doaa. Liquit o Soud [muant ..., o
Fire Walor Muy tar wiiluClive o ey Data not avaisble Povsons ,
! Lout sapusvl Conttamiuna miall wator, €.11 Stoichiometric Air to Fuel Ratto: | Posons.... e
Dala not aveilabie Water Poioon
Human Toxirty ... PITTSRTOPN. |

8,12 Flame Temperature: Dala not availabie

3
CALL FOH MUDICAL A0 7. CHEMICAL REACTIVITY
2
VAPCR 7.1 Reactivity With Water: No reaction
itahey 10 8yes, nose and Ihoat. LN )
W Wntod, will Causw Fosdatin, Githcult 9. o ‘033 Of consc L 7.2 Resctivity with Common Waterlala: No Q
Move 10 Hosh au r8action 111 NFPA Hararg C fea
. arare Ct Jorc
It Leudthew s 310pped, grve 3rUCial 1aspe ahon 7.3 Stabillty During Transport: Stable Ans
I raathieng 8 WHKUIL grve Dayyun CateQory Classification
7.4 Neutraixing Agents for Aclds and
Liou Heatth Hazard {Shwe)............ 2
Cauatica: Not pertinont B
tiitating 10 Skin ANG eyes. Flamerabity (Red) .......cooe... 2
Hasmtu of Swaliowed. 7.5 Polymertzalion: Not partinent Rasctty (Yelkow) °
sacity (Yellow) ....... Ceaeann
EXpOSUTE Fusnuve Conteosoatind clothing and shoos 7.6 Inhibitor of Polymaerization: oty {
Fluah affeciod aroas wil) plasty ol watar
IF 14 LYES, how uyuindy Gpan aind fuah wilfl planty 0f walbre Not perunant
B OSWALLUWE D dim vacton aa LONSUIOUD, Hase wiclin Jonk water 7.7 Molar Ratia (Reactiant 1o
o ek Product): Data not evailable

7.8 Rewscivity Group: 22

12 PHYSICAL AND CHEMICAL PROPLRTIES
12.1  Physical State 2t 15°C and 1 stm:

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS, Liqued
Water May D9 LEAGUIous 1 1L onturs waler intukos, 122 Molecutar Walght 78.11
. PO”UHDH Nottly local haalth and widite oflicials. 12.3  Boillng Point »t 1 atm
NOUTY Opnrt Bl s Of Nuary woled Milahas, 176°F = 80.1°C = 3532°K m
\ 12,4 Freeling Point
42.0°F m 55'C = 278.7°K
\ 1. RESPONSE TO DISCHARGE 2. LABEL $. WATER POLLUTION 125 Criticat Temperature:
(S+e Rraponse Mathods Handbook) 2.1 Cateqory: Flammable liquid 8.1 Aquatic Toxleity §52.0°F = 288.9°C = 542.1°K
13308 warming-high Iammatulity 2.2 Ciasac? S ppm/B N/ minnow/ ethal/distlled 12.8  Criticai Pressure:
RAastct accoas weator 710 psa = 48.0 2tm w489 MN/m®
20 pom/28 he/sunflish/TL_/1ap water 12.7  Spectfic Gravity:
B.2 Waterfowi Torxicity: Oata not availabie 0.879 a1 20°C fiquad)
8.3 Blokqglca Dxygen Demand (BOOY 12.3  Uquid Surface Tenslon:
1.2 in/1b, 10 cays 28.9 cynes/cm = 0.0289 N/m at 20°C
8.4 Food Chain Conceniralion Potentisk 12,9 Udquid Waler Interfaciat Tension:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS None 5.0 cynesicm = 0.075 N/m at 20°C
3.1 CG Compatiilty Class: Aromatic 4.1 Phyalcal State (a3 shipped): Liquid 1210 VY3por (Gas) Specific Gravity: 2.7
Hyarocarbon 4.2 Color Colorless 12,11 Ratio of Specific Heals of Yapor (Qask
3.2 Foemuls: CaHe 4.1 Odor Asomanc: rather plaasant aromatic 1.081
1.3 IMO/UN Designation: 3.2/1114 ocor; Charactenshc ocor 12,12 Latent Heat of Vaporizatiom
34 DOT IO Mo: 1114 . 169 Bru/ly = 94.1 cal/g =
3.5 CAS Reglatry o 7143-2 2.94 X 10% J/xg

12,13 Heat of Combustiore 17,460 9t/
= —9638 cal/g = —406.0 X 10* J/kg

5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1214 Heat of Decomposiion: Not pecinent
1 P 1 P ive Equi : 12,15 MHaat of Soiutions Not pertnent
5. *onal Quip Hy Y vADOr Canister, 3uppi-od Ax or a hosa mask: 2.1 Grades of Purlty: 1216 Heat of Potymertzation: Not perbrant

RyQ/OCAION-N3olubia ILLDEr OF Plasnc goves; chamical goggles or tace agiash shield;
NyQFOCAIDON-INSOILDI® 800N SUCH 83 NOPIUNG.

ndusuiat pure 1225 Heat of Fusion: 30.45 cal/g

Thiophene-iree ... 1228 Umiting Yaiue: Data not availadle
52 Symptoms Following Exposure: Orzziness, secitation, patior, foliowed by flusrung, weakness, Nilration 12.27 Reld Yapor Pressuce: 1.22 pra
Deadache, braathtessnuss, chast consuiction. Coma and possibie custh. Induaingl 9C% ... o
5.3 Treaimant of Exposure: SKIN: fush with waler 10/lowaed by 3080 and walsr, remove Reagant
CInMinated clothwig and wesh siin. EYES: flush with pianty of water unid rntahon subsides. 9.2 Slorage Temperaturs: Cpen
INHALATION' temove 1rom expo Cait » physician. IF W) 18 raQuiar o 9.3 Inert Atmonphere: NO requwement

31000, AN r83UACHALON, BAMINNSIer Oxygon.
$.4 Thresnold Limit Value: 10 pom
5.5 Short Term inhalation Limits: 75 ppm loc 30 mun.
3.8 Toricily Dy Ingestion: Giade J: LD.e = 50 10 500 ma/xg
57 tate Yoxicity: Luchemia

9.4 Vanting: Pressure-vacoum

5.0 Vapor {Gas} irrliant Characteristics: If prassnt in high concentrations, vapore may causa Writabon
Of ey#s of raspraiory system. The aflect i1s temporary.

ER ] Uquid or Solid !rritant Charsctertatics: Mimmum hazard, !f spilled on clothing srnd ailowed to
fumadn, May Cause SMarng snd reddening of the skin, A NOTES

5.10  Odor Thrashald: 4.58 ppm

311 IDLH Value: 2.000 ppm
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CARBON TETRACHLORIDE

CBT

10, HAZARD ASSESSMEINT CODE
{See Haxnd Arsessment Handdbook)
A-X

11, HAZARD CLASSIFICATIONS
11.1 Code of Federw Regqulationa:

OfAM-A
112 NAS Hazard Retng for Bul Water
Transportation:

Category Rating
Flee..ooooiel, PN 0
Hesith

Vapor lmtam. . 2
Liquwt o Sond irmtant 1
4
2
2
2
1
Q
0

113 NFPA Hazard Classificatiorr
Category Clasaification

Haalth Hazare (8iue) ... e 3
Flammabsity (Red) ... ]
RegCtvity (Yohow) ....oouun.. 0

Commaon Synonyms Watery laquad Coloriass Sweel ocor §, FIRE HAZARDS
9‘:"?"“‘;" hane 6.1 Flash Point: Not flammatle
T ot Chionome!
Bantndioum .2 Flammable Limits 1n Air: Not flammable
Necalonna Sinks n water. Poisonous vapor 13 produced. 6.3  Fire Extinguishing Agents: Not permnent
Pecniromethane €4 Fire Extinguishing Apents Not o e
Uned: NOt pesunem
Avirt LUNLa] wilft Uil 90k vabad Rusi Puobi amway €5 Speclal Hazerds of Combustion
Wasl Qogylas aid 3ull-CONuItmd Divaliumig spParatuy )
Siop GisChaciy o pussibiy Producte: Fomms por 3 pho
Stay upwHKl aIk) Usy wated 3pray 10 "ANOCK COwn’ vapor gas when exp03ed 10 0pen fames,
HOBY foval Noalth ik puRLtL CONGL agundias 8.8  Benavior In Fire: Decomposes (o form
chiorine and phosyens
8.7  Ignition Temperniure: Not flammabls
6.8 Electrical Hazard: Not parunent
Not Hsmovauis. .
POISONCUS AND IRRITATING GASFS ARE PRODUCED WHEN HEATED, 6.8 Burming Rele: Not fammanie
Wuat yuagpas ol seid-Cuntaned Ui aliuiyg apuaritus 8.10 Adiabatic Flame Tempersiure:
Cata nol svailabia
'F 8.1t Stolchlometric Alr to Fuel Ratio:
Ire Oata nol avaitable
4.12 Flame Temperature: Dala not avadadie
CALL FUH MEUILAL AL 7. CHEMICAL REACTIVITY
VAPOR 7.1 Resctlvity With Water: No resction
ISUNOUS IF IHHALED,
:'(')‘.b (v)u ,sw, 7.2 Renctivity with Common Materiata: No
Mo (b luah o reaction
It Lewathing Nds >10DERd, Grvs aNCIal TaPirahon
1 Drualluig 1 WIKUH, Give Usygun 7.3 Stabitity During Traneport Stable
7.4 Nesulraliring Agents for Aclds and
travio Causticn: NOt perunent
POISONOUS IF SWALLOWED. rostiey
Jrtanng 10 shin 81N vy, 7.5 Polymertzation: Not perunent
Exposure Tunov e cordminiaibd LIOthing and shoes. 7.8 Innibhior of Polymartzation:
Flusih stfuCted sibas wili plunty Of wdlur.
IF IN EYES, hott eyahds Open and tiush with plenty of water. Not pevtinent
IF SWALLOWELD and wiclun 1 CONSCIQUS, Nhave vichol Jink water 7.7 Molar Ratio {Reactsnt ta
G4 uuin dond Navs v ten 16GuCa Ot N
IF SWALLOWED and wtum i UHUONSCIOUS OR HAVING Producty: Data not available
LUNVULSIONS, 00 001Ny aalupt kuup vICn waiMm 7.8 Reactivity Group: J6
ENC: 0f 1ow CoONConlzanons ON aguantc hla i3 unNanown,
WE!ET Muy o dungerous it it enterd wiles intakas.
Naotly locai heallh and pa‘lusan control otICisis.
Pollutlon Nubly Duurdions Of Nuaihy walod iitahas,
1. RESPONSE TO DISCHARCE 2. LAsIL L WATER POLLUTION
{See Response Methods Henddoon) 2.1 Category: None B.1 Aquatie Toxiciry: Data not available
11300 Wkl Nng-pOoIson . 2.2 NOt purtinent 8.2 Watarfowl Toxicity: Data not avadadle
RasinCl accoss 8.0 Blologics! Oxygen Demand (BOOY
Shoukd be rumoved None
8.4 Food Chain Concentraiion Potentiat:
None
3. CHEMICAL DESICNATIONS 4. OBSERVABLE CHARACTERISTICS
2.1 CG Compatidility Cl Malogenated 4.1 Physical Slate {as shipped): Liqud
Py OCasDON 4.2 Coior. Colorlass
3.2 Formuta: CCla 4.3 Odor: Sweslish, a7omalc, mocerately
33 IMO/UN Designation: 6.1/1B48 sirong atheres!; somewnat rasemling
3.4 DOT ID No 1846 thal of chiorotorm.
3.5 CAS Registry No: $6-23-5
5. HEALTH HAZAROS 9. SHIPPING INFORMATION
5.t Personal Protective Equipment: Organc vapor canister with fuil face mask: protective clothing; 9.1 ot Purity: Zommercial lechnical:
ubOw gloves. use
5.2 Symploms Following Exposure: Dizzness, inc L . may de accomp by 9.2 Storsga Temperature: Ambianl
naused and inver daMage. Kkindy damage atsd oCcws, 0NN HIOUUCING Jecranse of StOppng of 2.3 inert Atrmosphare: No roqurament
unaary ulput. 9.4 Yeming: Pressure-vacuum
5.3 Treatment ot Expasure: EYES AND SXIN: fush wih plenty of water; lor eyes, Gel medical
R . C clatning and wasn balore reuse. iINMALATION: immedualen

temove 10 fre3n an, Youp panent wa/m and Quiet and gol madxcal altanton promptly. Start
ArUDCIAl 18P BION if Dewattung 31003, INGESTION: nduce vomiting and gel medical attention
promplly, NO 3pociinie ANl kNOwn.

5.4 Theesnold Limit Vaive' 5 ppm

5.5 Shoet Yerm Innasiation Limite: 25 ppm lor 20 men,

5.6 Toakity by Ingestion: Gradw 2; LD =» 0.5 10 5 g/8q (rat)

5.7 Late Yoxicity: Causes sevary aver 0amage and deatn (f ingasied.

5.8 Vapor (Gas) Irritant Chersclertatica: Vapora Cavse mOdarato nrtaton such that personne! will
g sgh ConCentrauans unpleasant. The eflect 13 temporary.

5.9 Uaquid or Soiid Irritant Charactertstice: Miumum hazard. i spilled on clothvng and allowed !0
oM, May CAUSH SiMurtwx} and redoerng of the sxin,

5.10 Odor Threshold: Gisates 1han 10 ppm

511 10LH Value: 200 ppm

12, PHYSICAL AND CHIMICAL PROPERTIES

1.1 Physical State at '5°C and 1 atre
Liqusd
122 Molecuiar Weight 15123
1.3 Boiling Point at 1 stm:
170°F = 76.8°C = 437X
12,4 Freezing Poinc
—9A4F - 200'C - 250.2°K
1.5 Critical Temoerature:
S41°F = 203°C = 556°K
12.6  Critical Pressure:
850 ps = 45 2UN = 48 MN/m!
127 Spe<itic Gravery:
1.59 at 22°C (Sauad)
12.8  Liquid Surface Tenslorc
27.0 aynes/cmn = 0.027 N/m 1t 20°C
12.1 Liquid Weter Intertacial Tenelom
45.0 dynes/cm = 0.045 N/m at 20°C
110 Vapor (Gas) Specitc Gravity: 5.3
12.11  Rsilo of Specific Hests of Yapor (Gask
1.1
12.12 Latent Hest of Yaportzation
842 8/D = 468 calig =
1.959 X 10 /%g
12,13 Haat of Comburtioen Not partnent
12,14 Heat of Decompadltion: Not pertnent
12,15 Haeat of Sokstiort Hot perdnent
12,18 Heatl of Potymarzstiors Mot Decunent
12.2§  Hest of Fusiorr 5.09 cal/g
12.26  Umiting Yakse: Data not avadadie
1227 Reid Yapor Presaure: 1.8 pua

23
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1,2-DICHLOROETHYLENE

DEL

10, HAZARD RSSESSMENT CODE

(Bwe Harard Assesamert Hardxook)

A-X-Y

11, HAZARD CLASSIFICATIONS

11.1 Code of Federni Reguistione

Flammabee sasd

112 NAS Harard Rating for Dulk Weter

Twnpe, Central Norvous Juresson. Contact with Sgusd causes FMation of eves and (on
PrOIONQed CONACT) MU, INQUAtON Causws alQN! COOr 830N 10 desp Narcosit.

43 Treatment of Expoewrs: INHALATION: remove fom further amposure: ff Dreathung o dificur, pve
axypen; ! viCtvm is POt Dreating, Qve aUNCIAl (eepr 100N, Dralerally MOUTN-W-mouth: orve
OxXyen when Diselning s feewrted; CAN & phrymician, EYES: fuan with water ‘of at Jeast 15 men.
SKIN: wash wol with s0eg and water. INGESTION: Oive pasinG tavaQe and cCatiarbca.

&4 Threehokd Lirvt Vaioe: 200 ppm

4.3  Shont Term inhaleton Limits: Cata not aveilabdie

38 Tomselry by ingestore Grade 2; onl LDuwe = 770 mg/kg {rat)

A7 late Toxicity: Proouces hver andt Mdnwy Nary in sxporimental arwnals
51 Yapor (Gas) Writent Charscterietica: Data not svatabie

43  Liquid or Sold irritant Cheractertatica: Data not avalable

€10 Ocor Threshoid: Cais not mvedadia

511 JOLH Veluw: 4,000 ppm

4

V Common Synonyms Ligquad Coiortens Swaet ploasant odor . TIRE HAZARDS
achionce 6.1 Flmah Point: 37°F C.C.
biiepaincatiiis 6.2 Flamwmabie Limitn n Al 9.7%-12.8%
Onoxrn Sinwa n Flammabie, rtatng vapor i procuced
Gut. 2 10 water. . mtavng - &3 Fire Extinguishing Agents: Dry chemcal,
Dane- t, 20T OrDuliTytend Joam, caron doxe
8.4 Flre Extinguishing Agents Not to be
Wual yoyylos s sult Contamo eosibuw spperaluy. Useck Water may be inatiectve.
St ol weulians 30w tes Call lue Uopartiwni, 8.5 Special Hazwds of Combustion
Siup dnchaige 11 pUIBLIY. RUL) oo away. Procucts: Phongans and hyarogen
I»otaty arkl fuinuve disliargod Matuial. "
Mouty ocal Dealllt 8 poilution contol sgencies cruoncie fumes may form in firee,
8.8 Behavior it Fire: Vapor & hesvier than ar
and may Yavel a consdieabie chilanoe 0
& sowce of OO and flash back
FLAMMABLE. &7  lgnition Tempernture: B3O F
POISONOUS GASES MAY BE PRODUCED IN FIRE.
Contmnors Mmay sxpiode n frs, 6.8 Ejectrical Harard: Dala not avalable
Flashiaca 80N vapor Ued May OCCL. 4.9 Buming Aate: 2.8 mm/min,
Vapor May expiode 1 Qrvied iy &0 enclosed arsa.
f Luuw;hy:v:n Wy T Juals e cardn uonica, €10 Adiabatic Flame Temperaturs
Fire Watur iay u IinsitoCivg 00 fire Data not svatabie ¢
Lol papussd CL1ILaw S with waldf, N
Contiued)
CALL FUN MEOICAL AID. 7. CHEMICAL REACTIVITY
YAPOR 7.1 Reaclivity With Water: No reaction
1t whaed will cause AZZINGSs, NaUSsA, YOMYING, O §
QIhCnt Droalhug, 732 Reactvity with Conwnon Msterais No
MOve viClrn 10 frash aw. reacton
) Drouthusy has slopad, give arthc:al rasplranon. 7.3 Stabitty During Transport Sladie
1 Orumituin 13 QHOCUIE, give DXyt 74 Agents for d
vauto . Cauetica: Not parsnent
. Ul 1 Sweaiiowed.
1r~:\Wf\LLUWI:LJ wrnd victrn (8 CONSCICUS, have viclm conk watef 7.3 Polymertzation: Wil not 0ccur under
EXpOBUI’B of Nk, orgwniary conditons B! shipment. The
1BaCTHON M NOL VIQOroUs.
7.8 inhibHor of Polymertzation: Nons usasd
7.7 Molar Ratio (Raactant o
Producty Data not avalladle
7.8 Reactuvity Group: Dals not avalable
Eftect Of Iow CONCONUET0NE ON 3QUADC 1@ i LARCwN.
Water Muy e Cangeous il f eilws wiior Xilahes.
Nolty local heann and wildite oicials.
PO”U“O” NOUly Gpuialors Ol iwally walof Witakds,
1. RESPONSE TO DISCHARGE 2. LABEL L WATIR POLLUTION
{See Responee Methode Handbrook) 21 Category: Flammabie Squd L1 Aquatic Toxicity: Deta not svaltable
tasue warning-high flammabiity 22 Clasa 3 L2 Waterfow! Toxicity: Data not avatable
Reatict socuss 83 Biological Oxygen Demand (BOOX
Evacuate nea Calr not avaiable
Shoukd be removed 8.4 Food Chain Concentration Polentiak
Chermecal and prwsical treatment None
31 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
3.1 C3 Compatibility Claes Not tsted 2.1 Physical State {ae shipped) Uoud
3.2 Formula: QCH = OHCQl 42 Cokor. Colortens
13 MO/UNM Designation: 1.2/1150 4.3 Odor: EMereal, skohly scrd; pDieasant,
34 DOTID Nos 1150 chioroform-dhe
33 CAS Registry No. 540-50-0
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
L1 Personal Protecttve Equipment: Aluober gloven; safety 0OGOIes: o wpoly mask or setl- 9.1 Qredes of Purity: Commondia
CONtAINGd bruathing appasans. 9.2 Slocape Tempernture: Ambiert
12 % F g E 3 HON CAUBAL NOUSSS, VOMVINY), woakness, Temor, epiastrc 03 inect Atmospnens: HO reaur sment

Yerrting: Pressure-vecoum

12
12.1

124

1210
m7n

1r12

12z

1114
1218
1218
1228
12.2¢
a7

PHYSICAL AND CHEM!CAL PROPERTILS

Physical Starte st 15°C and 1 xtme

Uguid
Molecuiar Welght §7.0
Boding Point at 1 st

cis: 140°F = 80°C = 230K

trane: 118'F = 48°C = 221°X
Freexning Point

g —114°F w =31'C = 192°K

T —58'F w ~50°C = 223°K
Critical Tomperyhrw: SOt Dertinent
Critical Pressure: Not Dacirent
Bpecific Gravity:

127 a1 25°C i)

Uquid Surtace Tensiorr

24 gynes/om = 0.024 N/m ot 20°C
Uquid Waler imtertaciat Tension:

(oat}

30 cynew/em = 0.030 NUm sl 20°C
Yapor (Gam) Specrfic Grvity: 3.4
Ratio of 3pacific Heats of Yapor (Cea)

1.1428
Latent Heet of Yaportzations

190 Bad = 72 cal/g =

2.0 X 10 J/xg
Heat of Combumtiore ~ 847.2 Bt/'D w

—2,002.9 cal/¢ ~ —112.67 X 10* J/xg
Heat of Decompowtion: Not pertinent
Heat of Sokrtiors Not persrent
Heal of Polymertzatior Not Dertren
Heat of Fusiore Data Aot rvedabie
Limitieng Vadoss Data not zvedabie
RAsid Vapor Pressure: Deta not avadlable

&
8.12

& FIRE HAZARDS (Continued)
Stoichiometric Al to Fuel Ratiac Data not svalable

Fiame Temperiture: Data not avaiadie
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ETHYLBENZENE

Conmon Synonyme Laguad
Pheaylethane
(2]

Coloresy Sweet, gasohne-lke
oUOr

Ficals on water. Flammable, rtating vapor i produced.

ot B wakat MGG o ey

POIVERVIRINE RN

w-.: g(:,h‘ms_ sutf-Cunten vl Druallunw apdw sius, «iid 1ubder overcloling
(inCluitiy Yiavea)

Shut Ot wintn sour ey and call ve dupanmant,

Stoy waclarge 1 O sibie .

Sipy upwitkd i USU waldl SPIEY (0 TKNGCK 0OWN™ vaDar.

irtate Bl fetiayo CisCharjad maldatisl

Fotity KOCal Twalil a1 pOEUHOD CONtOL 8GencIUs

FLAMMABLE.

FlashiraCk alON] vapor TiA may OCCLF.

Ara iy g d N 1,9, @EO3BCBRR 41 ubber overclothing
Prciutirg glovua).

Catngansh with By Chisiwsl, losm, o Cabon donde

Fire Walel (nay be WeloClive O ve.

Cuol sapused COMawiory with wdlor.

§. TFIRE HAZARDS

€.1  Flash Point BO'F O.C 59°F C.C,

8.2  Flammabie Lmnta i Alm YORET%

6.3 Fire Extinguishing Agents: Foam (most
eftoctve). waler [0q. CBIBON ROXIDe Of
Ory cherwcal.

8.4 Flre Extinguishing Apenta Not 10 be
Used: Not pectnent

8.5  Speclal Hazarde of Combustion
Products: MMaimg vapors ara Qonersied
whan haated.

€58 Benhavicr In Flew: Vapor is heavior than av
and may vave! consderable qatance 1o
tha sowrce of rvuon and Nash back.

6.7 lonioa Temperxture: 880°F

B4 Electrical Haxsrc: Not pectinent

8.3  Bumning Rate: $.3 mm/min.

€.10 Adiabatic Flame Temperature:
Duta Not Avalaie

{Conbrued)}

10. HAZARD ASSESSMENT COOE
[See Haxard Assessment Handbook)
A-T-U

PN TR St

VAPOR
UTHatoy 10 eyes, nose and throal. "
§ mnal ||~.""7|c.ﬁV“ oleness o GIMcUl braathing.

vl (o Cs
11 rodtiues) hwd S10pPed, grve armibcl respralon,
I Droatihig 1 ORI Yve Oxygun.

LIOUD
Wil tran skin and eyet.

WM A TRIOwed. s clothing und shoes.

7. CHEMICAL REACTIVITY

7.1 Reactivity With Water: No raaciion

7.2 Reactivity with Common Msleriala: No
reacton

7.3 Stabiltty During Trunsport Stadie

7.4 Neutrsilzing Apents for Acids and
Caustice: Not perinent

7.5 Polymaerization: Not peronent

1. HAZARD CLASSIFICATIONS

17.1 Code ot Federa Reguiations:
Flammabie hcpsd

112 NAS Razard Rating for Bufk Waler
Transportaton:

Vapof lmmante 2
qued or Soid tmant . 2

POONY e 2

Water Poiution
Human Toxcity. 1
Aquate Toxenty e 3
Asaznatic Eftect. 2
Raacuvvry
Othor Chamicais . 1
Wetel ... )

Soff Roacbon e .. 0
11.3 NFPA Mazard Classficatiort

Category Tumsification
Heahh Harerd (Be) . 2
F ety {Red) 3

Aeactvity {Yeflow) .o . ©

12, PHYSICAL AND CHEMICAL PROPERTIES

12,1 Physical State at 15°C wnd 1a27c
Uquid
122  Molecular Welght 106.17
12.3  Bolling Point at 1 atrre
277.2°F = 1362°C = 409.4°K
124 Freazing Point
—139°F = —05°C = 178°K
125 Critical Tempernture:
651.0°F = 343.9°C m 817.1°X
12.8  Criticat Pressure:
523 pela = 356 atm = 38! MN/m?
127 Spectric Gravity:
0.867 at 20°C {lauid)
123 Uquid Surtace Tenslon: .
20.2 dynes/cm = 0.0202 N/m ot 20°C
12.8  tUquid Water Inter!scial Tenalon:
35.48 dynes/cm = C.02548 N/m at
20°C
12.90  Vapor (Gas) Specific Gravity:
Not porunant
12,11 Ratio of Specific Heats of Yapor (Qask
.07
1212 Latent Neet of Yaportzation:
144 Bru/lb = B80.1 cal/g =
3.35 X 108 kg,
12,13 Heat of Combustion: —17,780 B/l
= —8877 cal/g = —413.5 X 10 Jikg
12,14 Neat of Decomposition: Not Decanent
12.15 Heat of Solstion: NOt perdnent
12,18 Hest af Polymectzation: Not Heranent
1225 Heat of Fusion: Data Not Avatadie
12.28  Umhing Yalue: Data Not Avadasie
1227 Reid Yapor Pressure: 0.4 pes

§ FIRE HAZARDS (Continued)
8,11 Stokchiomatric Al to Fuel Ratio: Date Not Avaliable

Exposure Flush aftactod aiuas with plurity OF walur. T4 Innibiter of Potymenzslion:
IF I EYES, DO wywinds Gpun anid flush with plenty of waler. Nat pernnent
IF SWALLUWE D wit vsCtun 13 CONSUIOUS, hava yichin Jink water 7.7 Molar Ratio {Resctant to
o ik
00 NI INDUCE VOMITING. Producty Data Not Avaliabla
7.2 Reacivity Group: 32
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Water e reu™t 1 sntacs watar Intaxes.
Pollution tiotily 10Cul NeaIN and widila Ofcists.
NOUy 0puraions Of 1wdDy matwl Nlakys,
.
1. RESPONSE YO DISCHARGE 2. LABEL L WATER POLLUTION
{See Responss Methads Handbook) 21 Category: Flammable liquid 2.1 Aquatic Toxicity:
Mechancal CONAVIeal 2.2 Caaail 29 ppom/D8 Ne/Dluegil/TL  /ireah water
Showd e temoved £2 Weterfow! Torkchy: Data nat svailable
Chemical and phrysical ireatment €3 Blolkogica! Oxygen Demang (BOOX
2.8% (theor.}, 5 days
8.4 Food Chaln Concentration Potentiak
None
3. CHERICAL DESIGNATIONS 4. QESERVABLE CHARACTERISTICS
1.1 CQ Competibitity Clasa: Aromalic 4.1 Physical State {23 shipped) Liquid
Tryor ocarbon 4.2 Coloc: Colorless
12 Formuie CoHaCHCH1 43 Odor Asomanc
3.3 IMO/UN Designaton: 1.2/1175
14 DOY 10 Moz 1175
3.5 CAH Regielry Mo 100414
§. HEALTH HAZARDS 9. SHIPPING INFORMATICN
5.1 Personal Protective Equipment: Saif-contaned treathing apparatus; salety gogglet. 9.1 Qredes of Purtty: Rasasrch Qrade:
5.7 Symptoms fodowing Exposurs: Inhalebon may Cause Wimauon of nose, G2y, Gopression, 89.98%; pure grage: 99.5%; technical
MOGwrite FULabon of eye wih COMost INkry posae. IMates skin and May cause dliaters, raca: 99.0%
£1  Treetment ot Exposure: INHALATION: it K effects DCCW, remOve viclM 10 hesn ar, heep him 22 Storags Tempernturs: Amblent
warm and Quiet, #nd get mecical help promotly; f breaming toPs, prve arthcial re3pwalon. 9.3 Inect Atmosphere: NO requirsment
INGESTION: IncuCe vermving Only LDON PhysCan's soproval matenal in jung may cavse 9.4 Venting: Open {lame arrester) or
chemical prsumorils, SXIN AND EYES: promptly flush with plonty of water (15 min. for eyes) frasaure-vactum
and Qel Mmecical allonton; remove and wasan contaminated clothing belove reuse.
£4  Threshoid Limt Value: 200 ppm
6.5 Bhort Term Inhalation Limita: 200 ppm tor 20 min.
3.6 Toxicfty by Ingestion: Grade 2, LOwe = 0.5 0 5 g/hg [ral}
8.7 Late Toxxity: Data not avaliable
8.8 Yepor (Gaa) irvitant Charscienstica: Vapors causs modarate Iritation such thal parsonnel will
NG Pegh CONCenlrauona unpieasant. The affect s temporary,
59  LUquid or Soiid ritant Charectenstica: Causes wnartng of tha siin and first-degres buma on
N0 GAPOMNS; May CAUSE BECONCATY Durng on NG expomre,
5.10  Odor Threahokt 140 ppm
5,11 10LM Yaue: 2,000 ppm

£.12 Filama Temperaturs: Duta Not Avaiabie
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ETHYLENE DIBROMIDE

EDB

\

10. MAZARD ASSESIMENT 20DE
{See Harard Assesement Handbook)
A-X

11 HAZARD CLASSIFICATICHS
11.1 Code of Federul Reguiations:

ORM-A
112 NAS Hazard Rating for Sulx Water
Transportation:
Category Rating
c
1
1
3
2
2
Asethetc Efact e 2
Reacivty
Other Chermica’s —— 1
walee ... SRUIONUSES

Seit Reacton e .. 0
11.3 NFPA Harard Classification:

Calegory Clasalification
Hoafth Hazard (Stoe). . 3
Fi Y (Rec °

Reactvity (Yetow) — .. O

Corminon Synonymu Liqued Colocloss Sweut 000r 6. FIRE HAZARDS
1. 2-Drromoathane 6.1  Flash Point Not lammabdle
Eihviane Lrome 6.2 Flammabie Limits In Alr: Not fammabie
-
e Ot gerioathane Sinns 0 water. Porsonous vapor ia procuced. 63 Fire Exunguishing Agents: Not pecinent
Durw-luha 40, W10, W-15, W-4C Frovans poni s $0°F. 8.4 Fice Extinguishing Agents Not to be
Giyeot auromee Used: NO! perinent
Slup acliigu 1 paanuis AUl puupi awaf £.5 Spectsl Harards of Combustion
Avont contact wilh lanad 804 vapor ' Products: DeCoMOnsHON Qases A8 LOXIC
Iniale aral (oMUve Bacharyud (iutoed .
Hully ksl Noalth and pulluton Contiol agencies and ritating. .
6.8 Behavior m Fire: Decomposes to toxic
wmtaung gases. Reacls with Dot metaly
W 83 rlwmnum 2nd Magcnesum.
8.7 1oniton Tempermture: NOt flamwnabie
Not temmabdly. . 1 { M . Nol Yl t
FOISONOUS GASES ARE PRODUCED WHEN NEATED. i 88 Elecirical Hazard: Nol perinen
V¥ oat YANIVS, suil Lotiaiud Luatiuiy bbiparuius el (bowe overclotning €9  Buming Rate: No: fiammabia
(ol ylovaa). 6.10  Adladatic Flame Temperature:
Coot @xpusLyY COorlatury with waler. Cata Not Avasadie
Fire £.11 Stoichiometric Alr 10 Fuel Ratio:
Cate Not Avallabie
€.12 Flams Temperature: Dala Not Avaiadle
Calt FOM MEUICAL AL, 7. CHEMICAL REACTIVITY
VAPOR 7.1 Reactivity With Water: No reaction
POISOHOUS IF INKALED. .
Irtnabiy) 10 syae, NOs and trvoat 7.2 Raeactvity with Cominon Materiale: No
Nuve 10 U i cinl resomation reacnon
I Lewatfinn) has >109p00, Qve artificinl rasos
It DHoaliung 13 WHHCULL, Yive OFYQun. Z.J iubmry ‘Dud:q Tr:n'noo:tcsut::d
A eutrallzing Agents for 13
ESIHOUS 1F SWALLOWED OR IF SKIN 18 EXPOSED, Cavsucs: Not partnent
POISONOL! .
IfrMaung 10 sk &N0 evus. 7.5 Potymertzatiorc Not pecunent
EXPOSUI’G Hurtvy Cortumaatud cothing and shows. 7.6 Innibitor of Patymenzation:
Frustl affucivd atvas with ploaty ol walef, N .
IR EYES, hotd vysids Lpun and liusi with plunty of water, ol pertinen
F SWALLOWED st wictun i CONSCIOUS, have vielin dock waler 7.7 Molar Rallo [Reactsnt to
ot k. Product): Data Not Availsbie
7.2 Reactivhy Groug: 38
HARMFUL TO AQUATIC LIFE 1N VERY LOW CONCENTRATIONS,
Water May Do dangarous 1 Il eAleis wele intakes,
Notty local hanlth and wilchifa othcrals.
PO”Ut]On NOUly OpsfBlns Of fluatly walel Klanus,
1. RESPONSE YO DISCHARCE 2. LABEL $. WATER PCLLUTION
{See Responss Methods Handbook) 2.1 Category: None 8.1 Aquatic Toxiciy:
Shoutd te removed 2.2 Cisss: Not perunant 16 mg/1/48 he/bluegill/haeh water
Chemucal and pirysical traatment 42 Waterfowl Toxicity: Oate not available
2.3 Biological Oxypen DCemand {BODY:
Dsta not svatlable
8.4 Food Chain Concentration Potentiak
None
3. CHEMICAL DESIGMATIONS 4, OBSERVABLE CHARACTERISTICS
31 €A billty Class: t 0 d 4.1 Physical State (as shipped): Uquid
Fryorocanmon 4.2 Color: Colorless
3.7 Forrmeix: BrCHoCH.Br 4.3 Odor MiiCly swee?; lie chiorotorm
3.3 1MO/UK Designation: 8.1/1605
3.4 DOTID Nox 1805
1.5 CAS Reglstry No= 106-934
5. HEALTH HAZARDS 9., SHIPPING INFORMATION
5.1 Personal Protective Equipment: Canfaler type mask or solf-conleined ak mask; neoprane gloves; 9.1 Qrades of Purtty: Commercia!
chemcal salety goggies. 9.2 Storage Temperatre: Ambiant
52 Symp Q £ : Local inflammation, bliatars and ulcers on skin; ¥miation in lurgs 9.3 Inert Almosphere: No requivement
and orgamc Inpury 10 lver and hxdneys: may e absorbed through skun. 9.4 Venting: Pressure-vacuum

5.3 Treatment of Exposure: Remove irom exposre. Remove contaminated clothing. Wash skin with
s0ap and waler. Fhush ayes mth plenty of water. Consuit physician,

5.4 Tveshold Limit Yalue: 2 ppm

5.5  3nont Term lnhalation Uimite: £0 ppm for § men,

5.8 Toxikcfy by Inpestion: Grade J: LDeo = 50 10 500 mg/ky

5.7 Late Toxictty: Dala nol availabie

58 VYapor (Qae) Irritant Charmcterislicn: Vapors cause a slight smarting of the eyes or respialory
aystem 11 presant in g concaniratons. The effect i temporary.

5.9 Liguld or Solld trritant Characteristics: Minmum hazarc. It spiltad on clothing and allowed to
TMaN, My CAUse smarting and re0dening of the shin.

510 Odor Threshoid: Data notl aveilabie

511 IOLM Vaiuve: 400 ppm

12 PHYSICAL AXD CHEMICAL PROPERTIES

121 Physical State at 15°C and t stmc
Uquid
122 Molecular Weight 187,
123 Bolling Point 2t 1 stre
208°F = 121'C = 404°K
124 Frewzing Polint
49.8°F = 9.8°C = 20K
125 Critical Temperaturw: Not persnent
1218  Crincal Presaurw Not pertnent
117 Specific Gravity:
2.180 at 20°C (3ouxf)
128 Uquid Surtace Tanaior
38.75 dynes/om = D.C3E75 N/m at
2°C
129 Uquld Water intertacial Tenalon:
38.54 dynes/cm = 003854 N/m at
20°C
1210 Vapor (Qas) Specific Gravity:
Not pertinent
12.11 Retto of Spectfic Heata of Yapor (Qask
1109
1212 Latent Heat of Yaporization:
82.1 Biu/lb m 45.8 cal/g =
1.81 X 108 Jng
12.13  Haat of Combustore Not perbrent
1214 Heat of Decomnposinor ROt perunent
12,15 Heat of Solutiorr Not pertnent
1218 Heat of Polymertzation: Not pertinant
1225 Heat of Fusiors 12.79 ca'/g
1228 Umiting Yalue: Cala Not Avaliable
1227 Reld Yapor Pressure: 0.4 psla

NOTES
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GASOLINES: AUTOMOTIVE (<4.23g

lead/gal)

GAT

I

Common Synonyms

Colorlass 1o psle Gasoline odor

Watery iqued
Drown Of pink

6. FIRE HAZARDS

0. HAZARD ASSESSMENT Coof
{See Harard Assessment Handbook)
A-T-U-V-W

2L HAZARD CLASSIFICATICNS

11.1 Code of Fedseral Requlationk
Flammabdie iqued
112 NAS Maxard Rating for Bu'x Water

Transporistion:
Catsgory Rating
3
Health
Vapor frrtant. ... 1
Uguia of Soldt Irrrant ... 1
POSONS oo H

Water Polution
Human Yoxikcty........
Aquatc Toxicity
Aesthatic Ettect
Rescuvy
Other Chemicats
Water .
Seit Reacuon..
1.3 NFPA Herard Cla
Category

Nk e

a

oo

{fcation
Claaslfication

Hea!'h Haxerc Qe ¢

Flammaburty (Red)....

Reacinty {Yabow) ...

Motor sount €1 Flaxh Point: —J6°F C.C.
Poudd 62 Flammable Umits In Al 1,4%.7.4%
Floats on waler. Flammabla, kntating vapor is producad. 8.3 Fire Extinguishing Agents: Foam, carbon
aroxide, ary chemical |
8.4 Firs Ex1Inguishing Agen's Not to be [
$10p Wschatyu it POINLIG, KLeD pudple away, Used: Water may b inatfuctes
Sil B ruEun SLuiLes afd tall tee Jepartment 6.5 Special Kexards of Cambuation
Slay upwitd 8kl use waluf spiay 1 "A:uu Cawn” vapOr, Products: None
e e oonon. comual sgencias 8.8 Benavior in Fire: Vapor la heavier than ak
BNC May rave! considerabia Ctatance 10 a
sowrce of wnion anc flash back.
8.7  lgnition Temparalure: 853°F
FLAMMABLE. 6.8 Eiectrlcal Harara: Class { Grovp D
Flashbach aiong vanor ! may ocour.
Vapor May wxpiode It igtuied 1n an enclosed area. 4.9  Burning Rate: 4 mmn/min.
Extinguisi with &fy CheffiCal, 10amM, Of Carbun WIoada. 8,10 Aciapatic Flams Temnperature:
Waler insy De ineffectve on lud Oala no! avaiable
Fire o0t arpoved Contanurs il wadt 8.1 Stoichlometric A to Fuet Ratie:
Data not avalable
0.12 Flamae Tempezature: Cata not avelable _J
CALL FOA MEDICAL AID. 7. CREMICAL RIACTIVITY ‘
VAPOR 7.1 Raactivity With Water No resction I
:;’::r::u,o:;.c..'ur:’:l;:’n?:?r:macm. ditficut braathing 7.2 Raactlvity with Common Matertale: No
of Wss 0f CONRCIoUINESS. reacton
r?;::lx’;’m':asr::::voooad give ancial respraton. 7.3 Sladiitty Ouring Transport Stable
If Dresing 15 St yve veygon, 7.4 Neutrailzing Agents far Acids and
Caystice: Not perinent
ﬁsxl,% to skin Bnd eyes. 7.5 Polymarization: Not permnent
Exposure It swalkrwesd, will Cuusa Nauses O VOmHIING. T.6 1aniditor of Polymertzation:
Romove conlaminatud CloMing and $010us. Not perunent
fF‘u;:l l-’V’:LS.u‘T{OT:J.::u:::' 3::‘!’.2(‘1 T planty of watar. 7.7 Molar Amtic (Reactan? to
1F SWALLOWED una viction n CONSCIOUS, have vichm ook water Producty: Data no! available
60 SO INOUCE VEMITING. 7.8 Rescuvity Group: 23
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Water ;o:;m;;‘ fam:;":.i It enters watef infakos.
pO”U”OH Notity Joca! heaith and wilclfe officials.
NOLly UpL/ BINS O NeafUy weler Hi1ahes.
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION
[See Response Meihodu Handbook) 2.1 Csleqory: Flammable fquid 2.1 Aquatic Taxichy:
18308 warneng-high Mammabrhity 2.2 Clssa: ] 90 ppm/ 24 effuvenia Amencan
Evacuale wos shad/TL_/lresh waler
Ospwise and fush 91 Mg/ 1424 tushuvenils Amencan
shad/TL_/san water
8.2 Watertowl Toxicity: Datz not avatlable
8.3 Bloioglcal Dxygen Demand {BODX
8%, 5 days
1. CHEMICAL DESIGNATIONRS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concenlration Polantiak
3.1 CG Compatibliity Clasa: Miscellaneous 4.1 Physical Stats (ra shippec): Liquid Nona
Hydrocaibon Miztrss 42 Color: Colorlasy 0 brown
3.2 Formauts: {Mixture Of Nydrocarbona) 43 Odorn Gasoline
1.3 IMO/UK Designation: 3.1/1203
34 DOTID Mox 1202
3.5 CAS Registry Koz Onta not avadable
S. HEALTH MAZARDS 9. SHIPPING INFORMATICN
5.1  Personal Prolective EQuipment: Prolective goggies. gloves, 4.1 Gradue of Purlty: Various oclane ralings:
$.2  Symptoms Foltowing Exposurs; irfitation of mucous mamixanes and stimuiation foliowsd by miltary speciticatons
oapresuon Of Contral Nervous system. Breathung of vapor may n!30 cause aizrinass, headache, 9.2 Storage Tempersture: Ambient
and NCOOrNEloN Of, N MO/E Savere CASEl, aNesiNOIA, COMa, And rospiretory arrest. ! liquid 9.3 Inert Atmosphare: No fequirement
anisrs ngs, N will CausEe Severs ¥rnahion, coughing, gagging, pUiManary scama, and, iater, 9.4 Yeniing: Open (f'ame artester) of
349N3 Of DroachHop g and p S (} May cause kregular heanbwet peessura-yacuum
53  Trastmaent of Exposure: INHALATION: maintain respranon and administer oxygen; enforce bod
rest f haoud 13 i tungs. INGESTION: do NOY Induce vomiting; siomacn shouid be lavaged (by
BOCIO0) f 8D caantity is . EYES: wash sttt COpious quantity of water. SKIN:
wipe Ol 8nd wash with soap end water,
5.4  Threshold Limit Yalue: 100 ppm
5.8  Short Term Inhalation Limits: 500 ppm for 30 min,
5.8 Toxkity by ingestion: Gragd 2; tDue = 0.5 10 5 g/hg.
5.7  Late Toxicity: None
5.4 Vapor {Gaas) Irritant Characteristica: Vapors cause a sfight smanting of the eyes or resplrsiory
syslem it present in hgn concentations. The effact Is temporary.
5.9 Liquld or Solid Irritant Characteristica: Minvmum hazard. it spiled on clothing and aliowed to
9N, May Cause sMefung and redoening of the skin.
5,10 Odor Threshold: 0.25 ppm
S5.11 10LH Value: Data not avestable

12, PHYSICAL AND CHEMICAL PROPERTIES
12,1 Physlcal State st 15°C pnd 1 2im:

Liquid
122 Molecular Welght Not peronent
123 Bolling Point st 1 atrm:
140—390°F
= 50—199°C m J33~472'%
124 Freexing Point Not perunent
12.5  Critical Temparature: Noil pectnent
12.6  Critical Prassure: Not permnent
12.7  Specific Qravityr |
. 0.7321 at 20°C (Tiquic)
12,3 Uquid Surtsce Tension:
19.23 dynes/cm
= 0.019—0.023 N/m at 22°C
129  Uquid Water Intecfacial Tension:
49-5) dynes/cm
= 0.049-—0.051 N/m a1 22°C
12,10 Vapor (Gas) Specitic Graviny: 2.4
12.11 Rmio of Specitic Heata of Yapor {Qask
(est) 1.054
12,12 Latent Heast of Vapariratior
130—150 B/ = T1—81 cal/g
- 10— 3.4 X 108 Ikg
12,13 Heat of Combustion: —18,720 Bru/m
= —10,400 cal/g = 435.1 X 194 )/kg
12,14
1215
12.16 Heat of Polymaerizatior: Not pertinant
1225 Heat of Fusion: Dala not svaladie
12.26 Limiting Value: Data not svadadie
1227 Reid Yapor Pressure: 7.4 psa

NOTES
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GASOLINES: AVIATION (< 4.86g lead/gal)

GAV

L
\ Common Synonyms Waitnry hquid Ruc, Diue, gfeen, Gasolne odor 6. FIRE HAZARDS 10, HAZARD ASSESSMEMY €0DE
./ e ot 8.1 Flash Point -50°F C.C, (See Hazard Arsssament Handbook)
[ .2 Flammabie Umita in Alr 1.2%.7,1% A-T-U-Y-W
Floals on water. Flammable, nrialing vapor '3 produced. 8.3 Fire Extinguizhing Agenta: Foam, carbon
dioxde. ury chemcal
.4 Fite Extinguishing Apants Not to be
Siep Galiurgu 1 pUsmbie. Roul PUopic amay Used: Walor may be inetlective Il HAZARD CLASSIFICATIONS
Sl G kpRON SLCay and Cal! e dupattinent £.5 Specisi Huzards of Comdustion
Stay vwrid s6d UBY waltr Spray 10 TR n Juwn” vapor. Producis: None 11.1 Code of Feders! Regulaticna:
Iatate @i fertova UnChutGud (l{clu'la! -, . X Flammabie iiud
NOKY HoCai o aithy 4 Pusiuiun COMUL agencies 8.8 Behavior 'n Firw Vapor is hosvier than ak
2nC may avel 8 consxdarable distance 10 11.2 NAS Hazerd Rating for Buk Water
2 s0urcs Of 1gruon end fiash back. Transportation:
€7  ignftion Temperature: 824°F Category Rating
FLAMMAGLE, vt mav oceur 6.3 Electrical Hazarc: Ciass 1, group D e — 2
il:;f:’-::vn‘!‘tzgﬁu‘::p‘!ol‘pl‘wrvn;‘v‘: anciosed mes. &3 Burning ”-l“'? 4 mm/mn. ] HQ\::‘:(’ rant . o
Eemiuish will Sy &'jt""u‘ "‘“ O ot £.10  Adlabeiic Flame Yempersture: . -
Fire ity b oS e e ' Lo o St :
. jometric Alr 1o Fuel Aatlor
Cata not availadie Water Poiuton
8.12 Flamas Tempersiure: Dala nol avaradle ruman Toperty )
Agquatic Toxerty 2
Assihetic £Mact 4
CALL FOH MEUICAL AL 7. CHIMICAL REACTIVITY Reactvity
YAPOR o S teoat 7.1 Reeciivity With Water: No raacthion 3:1:’« e — Z
o e e Sraadache, GINC braslng 7.2 React™ity with Comman Malerlais: No e Fomm
o 108y O CONSTIQUsHSS, reaction
;fg::n‘:n::)r::“smpoeq gve 2riitcial respiraton 7.2 Stabilty During Transport: Stacle R H“.C':"C;:‘Ymam:‘“‘”‘a“""
11 Diwalinog s QHDCUIL, Yive Oayyeit 7.4 Meutraiizing Agents foc Acids and Hea'th Hazara (Bios) .. '
Lguo Caustlice: Not partnent Fammabesty 4R‘ac‘ m—— ]
e hng 10 skin and Byss. 7.5 Polymertzstion: Not portnent Rescivity (Y-lnow) Q
Exposure I Swallowed, will Causy NAUER O VOMINING., 7.6 Innibltor of Polymerieation: vy e ee—eme
Ausiovs contanuitaivd Clotinw afid sinuil Not pertnant
Fiush atfuciud drods with pienly Of walef
IF N EYES. hot oyuhds Opert 3k Hush with plunty of water 7.7 Molar Astlo (Nesctant to
IF SWALLOWED ard v ity 1 CONSLIOUS, heve v Jnnk waler Product): Data not available
50 RO INDUCE VOMITING. 7.4 Reactivity Group: Dsta not available
120 PHYSICAL AND CHEMICAL PROPERTIES
12.1  Physical Stets 2¢ 15°C anc 1 almx
HARMFUL TO AQUATIC LIFE IN YERY LOW CONCENTRATIONS. Lagun!
Water ;T;m: :;:3:::':.4 it anters water intakes. 122 Molecuiar Waight Not pertaert
Pollution Nauty local haalth ang widitg orcials, 123 Bo";ggj:::‘,;l 1 atm:
NOtily Opasratorns of Duditsy wolel Kitakes
m T1= 1710 - 344dds’K
- - 124 Freszing Point
1. RESPONSE TO DISCHARGE B WATER POLLUTION L CTEF = AT - <2975
(See Response Msthods Handbook) 2.1 81 Aquatic Toxicity: 125 ' Critieat Tamperatues: Not pertnent
I55ua warmng-ngn fammabiity 2.2 Clase: 3 90 ppm/24 helhuvenile American 128 Critical Prezsure: Not pertinent
Evecuate arwa 3had/TLo/tresh water : 127 Specitic Qravity:
Oxaparsa and flush 91 pom/ 24 Ie/juvenie American 0.711 21 15°C i)
shac/TL_/sa't waler 128 Uquid Surface Yensiomr
8.2 Watertow! Yoxicity: Data not available 19—23 dynes/cm = 0.0159—0.023 N/m
8.0 Blological Oxygen Demand (8O0 2t 20°C
Y%, 5 days 128 Uquld Water interfacial Tension
1. CHEMICAL DESICNATIONS 4. 0OBSLRVABLE CRARACTERISTICS 8.4 Food Chain Concentratlon Potentlet 4951 dynes/em = 0.049—0.051 N/m
3.1 CG Compatidlitty Clsss: Not hiated 4.1 Phyeical State {su sh'pped): Liquid Nona at 20°C -
3.2 Formula: Nol perinent 4.2 Coloer Red, dDlue, graen, brown, 1218 Yapor {Qas) Specific Gravity: 3.4
3.3 IMO/UN Deulgnation: 3.1/120] purple 12,11 Ratio of Specific Heats of Yapor (Qxa)
3.4 DOT D Nox 1702 43 Odor:. Gasolne {aat) 1.054
3.5 CAS Regiatry Ko Data not avaitabie 12,12 Latent Heal of Veportzation:
130—150 Blu/it m 7181 cal/q »
2.0—3.4 X 10% Jrxg
12,13 Heat of Combuation: —18,720 8%/M =
S, HEALTH HAZARDS 9. SHIPPING INFORMATION 10,400 cal/g = —~425.4 X 108 Jikg
12,14 Heat of Decomponition: Not perbnent
5.1 Puersonal Prolective Equipment Protecive goggies. gioves. 9.1 Grades of Purtty: Grades B0/87, 1007130, 1215 Heat of Solution: Not pertnent
52 Symp F g E o2 INHALATION causes wntubon of upper raspirstory ‘ract; central and 115/145: Specihication 1218 Heat of Polymertzation: Not peranant
Narvous 3yslem sumulation 1ollowed Dy Cupression of varying degrews ranging Irom dizziness, MIL-G-557%e 12.25 Heat of Fusion: Data not avarabie
NOACAChe, ANd NCOOIINALON (o ANASINGSIA, Coma, and rospalony Artest: regular hasnboat is 82 Storsge Temperature: Ambient 1228 Umiting Value: Data not svaradie
Gangerous COmPICaton ASPIRATION causes severs lung ¥ritaton with coughng, gagging, 9.3 Inort Atmosphere: No requwement 1227 Reld Yapor Pressure: Dala not svallabie
Gyspnea, subsiainat distress, and /apwdly developing pulmonary edema; fatm, sgns of 9.4 Venting: Opon (tiame arester) o
ONChOPMUMONE ANd PREUMONIlS, #Cute 0Nl Of Cenrul Nervous syslem excrement lollowod pressure-vacuum
Dy Sopresnion. INGESTION causws intanon of muCous Memoranes of INcast, asophaqus, snd
tomach; by depe of cantral nervous system; ireqular Neartbost
5.3 Treatment of Exposure: Sesh medicrl 8Nenton. INHALATION: maintain rasprailion; grive oxygen
# neaded. ASPIRATION: entorce bed rest; administer oxygen. INGESTION: 0o NOT induce
vomuung. lavage carelully if appreciable Quanuly was mgested; guard agaIns! 2SDwAbON iNte
ungs. EYES. wash with COprous Quantty of waler, SKIN: wipg off and wash with soap and
waler,
5.4 Threshoid LImit Value: 300 ppm
5.5 Shon Term inhalstion Limis: 500 ppm for 20 min
5.6 Toxiefty by Ingestion: Gruce 22 L0 = 0.510 § g/%g NOTES
5.7 Lale Yoxicity: None
5.3 Vapor {Gas) Irritant Characteristics: Vapors cause » slight smaning of the eyt or raspiralory
sysiom £ prasant in sgh concentrations. The eftect is temporary.
S8 Uquid or Solid Irritant Chareclesisiics: Mirumum hazard. It apdied on clothing and aftowed 10
feman, May Causs sManing and reddenng of the sa.
510 Odor Threshold: 0 25 ppm
£.11 IDLM Yalue: Data not avwiadle
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GASOLINES:

STRAIGHT RUN

GSR

10. HAZARD ASSESSMENT CODE
{See Hazard Assesament Handbook)
A-T-U-V-W

11 HAZARD CLASSIFICATIONS

11.1 Code of Federa! Regulations:
Flammabie hauid

112 NAS Haxard Raung lor Bulx Weter
Transportation:

Yapor trrttamt .. .. 1
Liquid or Soid irmtant
Polsons
Waler Polution
Human Yoxiaty . 1
Aquatic TOROY o 2
Asstnedc Etectu__. . 2
Resctivity
Other Chomicaly ... 0
Lo£ 1L QU — 0
Salt Reacton . 0
113 NFPA Hazard Classificstions
Category Classification
Healh Harad (Sroe}.. . — 1
Flammatsisty (Red) . 3
L2} y (Yolow) 0

e 2

12 PHYSICAL AND CHEMICAL PROPERTIES

1221 Physical State ot 15°C and Y 2t
Laguid
122 Molecular Welkght Not perbneni
12.3  Bolling Point &t 1 2tm:
58-275°F
= 14=135"C « 287-—d408'K
124 Freezing Point Not perinent
12,5 Critical Temperaturs: Not pertinent
12,8 Critical Preasure: Not pernent
127 Specitic Gravity:
0.71-0.747 at 15°C {fquid)
128 Llquid Surtace Tenaion:
19-23 dynes/cm
= 0.019-0.023 N/m at 20°C
129  Liquid Water Intertacial Tensiorr
49-51 QynosS/CM m 0.048-0.051 N/m
" 20°C
Yapor (Qas) Specific Gravity: 3.4
Aatio of Specitic Hesls of Vepor (Oaa}
Not perunent
Latent Heat of Vaporizatior
130—150 Stu/i = 71—41 cal/g
- 2.0—3.4 X 10¢ I/xg
Heat of Combustion: —18720 8u/® -
~10,400 Cal/g = —415.4 X 10% Skg
Heat of Decompostiion: Not pertnent
Heat of Soiutior: Not perunent
Heat of Potymertzatian: Nol pertrent
Heat of Fusiore Data not zvasadie
Umiting Vaive: Data rot avatadie
Reld Vapor Presuxs: Cata not available

12.10
2.1

12,12

1213

12,14
12.18
1218
1228
12.2¢
12.27

NOTES

Coemmon Synonyms Watery hnad Colortass Gasoline ooor £, FIRE HAZARIS
6.1 Flash Polnt: (a) <O'F C.C. P) 0-TI'F C.C.
8.2 Flammable Umltes In Air: /a) 1.J%-7.°%
Floats on water. Flammable, kntating vapor Is produced. 8.3 fire Exiinguishing Agenta: Ory chamical,
foam, carbon cwoxuis
6.4 Fire Extinguishing Agents Not to be
Used: Water may be lneffactive
! 6.5 Speclat Karards of Combustion
Products: None
6.8 Benavior in Flre: Vapor 11 heavier than ar
and may travel & Considerable diyiance lo
2 30wca of nivon and flesh back.
- €7 Ignition Temparature: Dala not avaiable
;fﬁ::?fﬁ vapor raf may oCCWw. 6.8 Elecirical Harsrc: Class |, group O
Vupor ay dapiode H IQuied » an unciosed area. 8.2 Buming Rate: £« mm/min
6.10 Aclanatic Fiame Teumpersture:
Dala not avaiable
Flre 8.11 Sloichiomatric Alr to Fuel Ralla:
QOata not aveliadle
8.12 Flame Temperature: Dala not avallable
7. CHEM!CAL REACTIVITY
l\IA"'C”" 16 oyes. nose and ihvost 7.1 Resctivity With Water: No reaction
I Vararad el Chuse i ruswns, habdacha, dificul 7.2 Resctivity with Common Materisie: No
ErweINng O 1033 OF CON3IOLING3A. rescnon
Liouio 7.3 Stabillly During Transport: S'adie
lrrtatung 10 skin and eyes. 7.4 Keulrslizing Agents for Acids and
It ywalivwod, wil Cabze HAUIOR OF vommr\q_ Caustics: ot MM‘
7.5 Polymerizatior: Not pertnani
Exposure 7.6 Inniditor of Polymartzation:
Not pertinent
7.7 Molar Ratic (Aeactant to
Producty Dats no! avalable
7.8 Resctivity Group: 23
HARMFUL TO AQUATIC LIFE 1K VERY LOW CONCENTRATIONS,
Water FM?:”!E :fu’;:g:ls-;l it enters water intakes.
Pollutlon
1. RESPONSE TO DISCHARGE 2. Laeet 2. WATER POLLUTION
(Ses Response Mathods Handbook) 2.1 Category: Flammabdle liquid 2.1 Aquatic Toxleity:
Isbue wasmng-high ftammabiity 22 Claen: 3 90 ppm/24 Ne/luvenile Amadcan
Evecuate aea shad/Y' /lrash waler
Drisporse and flush 91 ppm/24 Ne/luvervle Amarican
shad/T'_/salt water
8.2 Wiaterfow! Toxicly: Cals not avalable
8.1 Blological Oxygen Demand {BOOY
3. CHEMICAL DESICNATIONS 1. OBSERVABLE CHARACTERISTICS oo
5 L b 3 - at 0.4 Food Chaln Concentration Potentlak
3.1 CG Compatibiiity Class: Miscellaneous 4.1 Physical State (as shipped): Liquid Nona
HYOrocarnon Mixtues 4.2 Cotor: Colorioss
1.2 Formula: Not perunent 4.3 Odor: Gasoline
3.3 IMO/UN Designation: 3.1, 1.2/1201 .
34 DOTID Noz 1203
3.5 CAS Registry No. Dusta not available
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
5.1 Parsonal Protective Equipment: Protectve goggles, gioves. 9.1 Grades af Purlty: Composition varies with
52 Symptoms Following Exposure: INHALATION causes kmiation of upper resplralory bract; cenural 1ange of disidiation temperstives usad.
Neryous aysiem on lollowed by of varnng degreea fanQing lram dizziness, 2.2 Storage Temparsturs: Ambient
L , and o ane: coma, and r8apuaiory arest; regular henibeat is 9.3 tnert Atmosphere: NO requrement
gangwous complicaton. ASPIAATION causes 3evers Jung itation with coughing, Qagging, 9.4 Venting: Open (Name arrester} o
dyspnea, substernal istraas, and rapidty developing puimonary ederna; later, siqna ol pressure-vacuum
DrONCROPNeUONE End PRELMONits; ACUtS Onsel Of Contral nervous system excitement followed
by Cepraasion. INGESTION causes wriston of mucous mombranes of throatl, esophagus, end
stomach. sivnulahon follkowed try Geprassion of cantral Nervous tyslem; irregular NesaNDeAL
8.3  TYreatmen! of Exposurs: Saek medcal snenvon. INHALATION: mamtain ra3peahon; give oxygen
# neuced. ASPIRATION: anlorce bud 1est; somirualer oxygen, INGESTION: do NOT induce
vorreung: lavage carstully if appcesciable quannty was ingeated; guard againil aspwalion mia
hags. EYES: witsh with cOprous quentty ol waler. SKIN: wipa off and wasn with soap &nd
water,
$4  Threshold Lmit Yalue: 300 ppm
5.5 Shor Tesrm Innalsilon Limits: 500 ppm tor 30 min,
5.6 TYoxiity by ingestion: Gracie 2; LDee = 0.5 10 5 g/kg
5.7 Late Tomicity; None
5.8 Vapor (Gas) Irritant Charactertatics: Yapors cavse a alight amaning of the eyes or reapiratory
ayslem o presant i fugh concunvalions. The efect ts temporary.
5.8  Uquid or Soild Irritant Charactaristics: Minwnum hazard. i spilied on clothing and allowed la
10MEN, May Cause IMarNg and reddenng of the skin.
5.10 Odor Threshoks: 0.2%5 ppm
5.11 I0LH Value: Caila not avatable
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KEROSENE

KRS

10, HAZARD ASSESSMENT (ODE

(See Hazard Assesament Hancbook)

A-T-U

11, HAZARD CLASSIFICATIONS

11.1  Code of Feden! Ragrdations
Combustidle Squed
112 NAS Hazerd Ralng lor Buk Witer

Transportation:
Category Rating
Fee. . ot s, 2,
Health
Vapor tant 1
Uqued or Sokdt 'mant . 1
Porsona 1
. Water Pokstion
Human Toxchy 1
Aguate Tomerty .
Assthatic ERect 3
Asacumty
Cther Chomicalt e 0
Weler .. )
Seit Agaction 0
113 NFPA Huand Claselficator
Catsgory Cuasalfication
Hea'th Hazard (She) o
Fl bitty [Red) 2
Reactvity (Yeicw) [

12, PHYSICAL AND CHEMICAL PROPERTIES

121 Physical State 1t 15°C and 1 iy

Ucued
122 Mokcuiar Weight Not pertinent
123 Boilng Point at 1 rom:

292-500°F

- 200-200°C m A72—530°K
124 Fryezing Point

—50°F = ~d5.8°C = 227.8°K

25 Critical Temperature: Not pernent

128 Critical Pressursc Not perinent
127 Specific Gruvity:

0.80 at 15°C (Mquid)
129 Lquid Surtsoe Tenslon

2332 dynes/cm

- 0.0230.002 N/m at 20°C
129 Udquid Water Irmteriacial Tansion:

4749 dynse/cm m 0.047-0.048 N/m ot

raed
12,10 Yapor (Gas) Specific Gravity:
Not pertnent

12,11 Ratio of Specific Heats of Vapor {Qask

Not pertinent

1212 Latent Meat of Yaportzations
110 B/l = 60 cal/y =
2.5 X 108 Jixg

12,13 Hest of Combustion —12,540 BOv/D =
10,300 Caizg = —431.24 X 108 J/kg
1214 Hest of Decomposition: Not pertinent

12,15 Heat of SolBom Not pertnent

1.16  Hest of Polymertzatiors Not Dertinent

1223 Heat of Fuslore Deta not syadadie
1226 Umiting Yalue Dsta not vatable
1227 Raeid Yapor Pressurs 0.1 peia

, il Common Synonyms Walery fiqud Colorass Fuel o ooor §. FIRE HAZARDS
umanabing od 6.1 Flash Point: 100°F {mun.}C.C.
il 8.2 Flammabdle Umits bn Al 0.7%-5%
Fual 0d No 1 Floats on waler. 6. Fire Extinguishing Agonie: Foam, dry
Jat Fuwd, 0921 chemical, o CADON SCxida
8.4 Fire Extinguishing Agenta Not to be
St deachatygs 1 pussible. ) Usesd: Water May by naffectve
Caii Mu Copetmont. 8.5 Speclal Hazards of Combustion
Avom) CONLact with Loukd. Producta: Not pesunent
Teciate 4w rarbuve diachar(ed matuvrial
~onty KCul Nualih diwt PUVLICH Cunliul 3Qencias 8.5 Banavior in Fire: Nof poniinent
6.7  1gnition Tamperature: 444°F
8.8 Electrical Hazard: Not pertinenl
8.9 Burning Rate: & mm/mn,
f"‘“"“""‘"’-n ary Chsmcal, foam, o carbon omds 810 Adtabatic Flame Temperature:
rangunt win ay chareal 0 : Gatn ot avatacia
Coul oxpusud CUNladlurs wih watsf 6.11 Stokchiomaetric Alr to Fuel Ratior
. Data not avalable
Fire 6.12 Flama Tempaerature: Data not evallable
CALL FOH MEDICAL AID. 7. CHEMIZAL REACTIVITY
h!?LL'D 1o akin and eyas. 7.1 Raesciivity With Water: No rsaction
H’;‘:nl’:{ it o--nnosmd.'Y ) 7.2 Resctivity with Common Matertslx No
Awinove Contaiunatud CIOKNG and shovs, rasCuoOn
Flush atlaClad siugs with plonty of wator, 7.3 Stabiity During Yraneport Siable
1IF 4 EYES, NOW uyatkds Ouen aind itush wilh Dlunty of water i
IF SWALLOWED i wctun 13 CONSCIOUSD, Nawa viCtun 0k waiof 7.4 Neutralizing Agents for Acids and
o muwik. Caustics: Not perirent
: DO NQT INDUCE VOMITING, 7.5 Polymenzation: Not pertnent
; Exposure 7.5 Innibitor of Potymartzation
Not peainant
7.7 Molsr Ratlo (Reactant lo
Producty. Data not avalladle
o 7.5 Reactivity Group: 32
Dangerous 10 aquatic life in high concentrabons.
Wazer f;:;lubig :ll‘vqn::::l it enters watar intakes.
Pollu!lon Nouly local healih and witdhile piticials.
NOuty Opwralors of Dudity walsf 10tahis.
1. RESPONSE TO DISCHARGE 2. LABEL 3. WATER POLLUTION
{See Reasponse Melhods Handbook} 21 Category: Nona 2.1 Agualic Toxiity:
Machamcal conlainment 2.2 Class: Not pacinent 2990 ppm/24 heibluegl/TL L /resh
Should be removed water
Chemucal and physical reatment 8.2 Waterfowl! Toxletty: Tala not gvailable
- 1.3 Blologkal Oxygen Demand (300%
53%, 5 days
. 8.4 Food Chain Concentration Potertisk
‘ 3. CHEMICAL DESIGNATIONS 1, OBSERVABLE CHARACTERISTICS Nere
3.1 CQa Compatblifty Clasa: Miscellanacus 4.1 Physical State (as shipped) Lquid
o~ HydroCaw/bon Mixiures 4.2 Cowor: Colordess 1o Igh! drown
1.2 Formula: CHs 42 4.3 Odon Charactenstc
3.3 1MQ/UN Designation: 2.2/1223
14 DOT ID Nos 1223
3.5 CAS Regislry No: 8006-20-6
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
.t Personal Protactive Equipment: Protective gloves: gopgles or face shield. 9.1 Grades of Purity: Uight hydrocarbon
5.2 Symplome Following Expasure: Yapor Cause sight rntation of eyos and nose. Liquid imitates tistilate: 100%
stomach; It takan A0 ke, Causes COUgNNG, dralidss, and fapilly daveloping pulmonary 9.2 Storsgs Tempersiure: Ambient
odéma 9.3 Inert Atmospners: No raquiremant
L3  Treatment of Exposure: ASPIRATION: enforce bed rest; sdmindster oxygen; call & docior. 9.4 Venting: Open (lame arrester)
INGESTION: 00 NOT Inckxce vomuting: cail & doctor. EYES: wash with planty of water. SKIN:
wpe off and wash wilh 308D and wi
5.4 Threshoid Limit Value: 200 ppm
55  Short Term Inhaletion Limite 2500 mg/m? lor 80 min,
—— 5.4  Toukcly by Ingestion: Giade 1; LDse = 510 15 g/Xq
$.7  Late Toxictty: Oawa not avaiable
5.2 Vapor (Gas) Imitant Charactsnistica: Vapors cause a slight smarting of Ihe eyes of 1eapwatory
4 tyztem f presant in Nigh concenirations. The efect is tlamporary.
S8 Uaquid or Soild mitant Characiertstica: Minvnum hatwd. !t spriled on clothing and aliowsd to
reman, may tause IMBUNG and 1eCdewng of the akin,
o 5.10 Odor Mveshold: 1 ppm
: 811 IDLH VYalue: Cuia nol svailable
E
i
=

NOTES

——
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Lead (Ph)

Physical and Chemical Description: Pb, cofr, ducrtile, pray meral,
tnsoluble in water but dissclves slowly in water containing a weak

acid. Since lead is an clement, it will remain indefinitely once

released te the eavirooment.
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plastics, electronic equipment, storage batteries, gasoline anti-knock
additivies, and pigments.

Toxrcrty 1n Water: The hzzards of human exposure to lead are well

known. Symptoms of lead poiscning Lnclude fatigue, anemia, abdominal
pains, constipaticn, and ncurclogical damage. The Florida Primary
Drinking wdccr Standard (F.A.C. 17-22) for lead is 50 uvz/l.

The toxic cffects of lead on aquatic organisms is strongly

dependent on the wacer hardness, 7T
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hardaesses of 50, 100, and 200 mg/l as CaCQla, the coaccatrations of
lead should not exceed 0.75, 3.8, and 20 ug/l, respectively. To

protect scaltwater 11

i

¢, lead should not excced 25 ug/l (ZPA, 1979).

Classificatien: Wazardous Substance (LEPA)

Hazardous Waste Coustitucnt (EPA)



MINERAL SPIRITS

MNS

Common Synonyme Watery kauud Colortesa Gasolne-1xe osor 6. FIRE HAZARDS 10.  HAZARD ASSESSWENT COCE
Payoleum spxms 6.1  Flash Polnt 105—140°F C.C., dapencing (See Hazard Assensment Handbook)
Nepruna on (rade A-T-U

Floata on water. 82  Fammable Umits In Alr 0.8%-50%
$.3  Flre Extinguishing Agents: Foam, carbon
gouse, ory chemucat
Stup arschange it oSG, \ 8.4 Fire £xtinguiahing Agents Not to be 11, HAZARD CLASSIFICATICKS
Cali lua Japanmont Used: Do NGt Lz8 alraignt hosa waler
Avon] CONLACT with hioud straam. 1.1 Code of Federal Aequiations
[3iatd aid rBMOVY UiBCNAIQud malenal. . Combustble qud
NOLYy KoCat Noalih 30 pullution conrol 8genc:es 6.5 39:‘:;:;!::!:'[ :fm:"-’"bﬂ 112 NAS Hazard Rating for Bu Waler
8.6 Bahavior ln Fire: Not pertinant Transportatiors Not hated
87 lgnitton Tempersture: S40°F 113 NFPA Harard Clssificatiors
Comousutie. 6.8 Electrical Hazare: Not perinant ; Hc""?':" Cunalfication
Eraen st watr, 8y crment loom o carben aouce 23 toening Fet: 4 mmiren b Hazws ) ]
8.1C Acdlabatic Flame Temperature: o M
Oata not avaiable Reactvity (Yellow) ... .ooooe o
Fire B.11 Sloichiomaetric Alr ta Fuel Ratlor
Oate not available
8.12 Fame Tempersturo: Data not available
CALL FUH MEDICAL AIO 7. CHEMICAL REACTIVITY
Liouio 7.1 Raacivity With Water: No reaction
rouating 10 skin and eyor. 7.2 Reactivity with Common Materfals: No
Homave contaminagted clottung and shoes reacuon
f:u;n illul:jud aroas wll.li plunty Of watut ) \ | water 7.3 Stablity Ouring Tranaport Stable
!fFT L'ivilf%#ilﬁ' :7;‘:1.‘.5,‘\”: C:JNQ‘GB:? Fiva ction i1k water 7.4 Noutraiizing Agents for Acide and
of Ml Cauntles: Not perunent
00 NOT INDUCE VOMITING. 7.5 Polymerlzation: Not perunent
Exposure 7.6 Inhibitor of Polymertzation:
Not pertinent
7.7 Molar Ratto (Resctant to
Productk Daln not evail
7.2 Reactivity Group: 23
!
! 12, PRYSICAL AND CHEMICAL PROPERTIES
12,1 Physical State at 15°C and 1 atre
ENect of low concentrations on aquabc Iife i unknown Liquid
Water R s It artors wator intaker. 122 Molecular Weightt Not parsnent
12,1 Bolllng Polnt ot 1 st
PO”UHO” Nouly 'ocal health and wichla officrals. 310—-295F "
Nouty Gpetaton ol nedrby wales nlakas. - 154mm202°7 = 428—475°K
., 12.4  Freezing Point Nol permnent
1. RESPONSE TO DISCHARGE 2 LABEL 1 WATER PCLLUTION LS Critical Tempernture: Not parinent
(See Avsponse Methods Handbook) 21 Category: None 2.1 Aguatic Toxlelty: Data not availabls 1.6 Critical Pressure: Not perunent
Mechancal containment 22 Class: Not pertnent 8.2 Waterfowl Toxicity: Cate not svaiabie 127 Specitic Gravity:
Shoud be removed 8.3 Bioclogical Cxygen Demand (BODX Q.78 at 20°C {T:ou'd}‘
Chemecal and physical realment B%, 5 cays 12,8 Uqukd Surfece Tenslore Dala not available
8.4 Food Chain Concentration Potentlat 129 Uquld Welar Intertscial Tenson:
Nore Oata not avadianie
12,10 Vepor (Gas) Specitic Gruvrty:
3. CHEMICAL DESIGNATIONS 4, QBSIRVABLE CHARACTERISTICS ot perunent
" * e 12,11 Ratlo of Specitic Heals of Yapor (Qask
2.1 CQ Compatidlitty Clasa: Miscellaneous 4.1 Physical Sinte (aa shippedy Ligud (est) 1.020
Hyorocarton Muxtures 4.2 Color Colortess 12,12 Latent Heat of Yaporzation:
3.2 Formula: Not appicabie 43 Odaor: Uke gasohne Orla not svasisbie
3.3 1MO/UN Designation: 3.2/1300 12,13 Haest of Combuation Data not availzbie
3.4 DQYI0 Nes 1300 12.14  Heat of Decomposition: Not perinent
3.5 CA3 Reglatry No: Data not svailable 12,15 Heat of Solution Nol pertnent
12,18 Heat of Potymertratiorr Not pertinent
1225 Heat of Fuslort Daia not evarabie
5. HEALTH HAZARDS 9. SRISPING INFORMATION 1238 Umiting Vatue: Oaia not rvaiade
1227 Reld Vagor Presswe: 0.13 Dsia
5.1 Personal Protective Equipment: Plastic gioves; goggles or Iace shiald (as lor gasollne). 2.1 Grades of Purity: Various grades .
5.2 Sympioms Following Exposure: INHALATION: nvid ¥mauon of respralory ract ASPIRATION: avedabla. 70-100% of the mataria's are
severd UNG Ttalon and raputly developing puimonary edema; central Nervous system genved ‘rom petrotaum, end 0-30% are
srcement Tollowed by depression. INGESTION: imtaton of atomach, aromatc hydrocarbons ke benzene
53 Treaunent of Exposurs: INHALATION: remove viciim to fresh a. ASPIRATION: enforce bed rest and toiuena, Flash ponts vary with the
grve oxypen; cat a docior. INGESTION: do NOT induce vormuting, guard agana! aspwation into exact compositon but are usuaily
lungt, EYES! wash with copious amounts of weter, SKIN: wipe off and wasn with 304p and abave 100°F,
wates. 9.2 Storage Temperature: Amblent
54 Thesnokd Umit Yalue: Daia not avaiabls 2.3 inert Almoaphars: No requismeant
5.5 Shor Term Inhalstion Limite: 4000-7000 ppm for 80 min. 9.4 Vanting: Open ('ame srresier)
5.4  Toxciy by ingestion: Giade 2; LDue = 0.5 10 S g/Xg
5.7 Late Toxscity: Dala not avadable
5.3 Vapor (Gas) lrrftant Char Vapors wa s g to the eyes and Yvoat.
5.9 Uquid or Solld Irritant Chaructertstica: Mirumum hazard. If spriled on clothing and alowed o
reman, May Causs smarmn) and racdening of The sxin.
$.10  Ogor Thwesnokd: Dsiz not avmiablie
$.11 IDLA Vaive: Data not avatiable HOTES
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Nzphthalene (Clgﬂg)

1
“

Physical and Chemical Descrintion: white crysralline so
-

characteristic "moth ball" odor. Naphrthalene 13 more dense than
water (ap. gr. 1.145) and has a soludbility of 30,000 - 40,000 uvg/l @

~
’

25°C. It melta at 80°C but will sublime (volar:

e

lize from a solid) ar

Y

e

room temperature. Naphthalene 13 considered a polynuclear aromatic

hydrocarbaon (PAX).

Usce: intemmediate in dye preduction and formation of solvente,

lubricants, and motor fucls. Used directly ags a moth repellant.
Toxicity: Naphthalene may be abscrbed by inhalation, ingestion or
skin or eye contact. Chronic exposure can cause cataracts, kidney
disease and red dlood cell bregkdewn, eapecially in infants and

individuals deficient in the enzyme G6PD. NaphtHalene hac been shown

to be nonmutagenic and noncarcinogenic.

Classification: Hazardous Substance (EPA)

Hazardous Waste (ZPA)

Priority Toxic Po

P

=

1lutant (ZPA)

Pergsistance: Naphthalene can oxidi:e in the pregence of light and
air, 50 after 14 days in one study. Microbial degradation has also-
been demonstrated in the laboratory in solutions as concentrated 53

3.3 ug/l. Little breskdown ig expected, however, under the datk,

angerobic conditions characteristic of in-situ ground warter
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Phenanthrene (C4H1g)

. - - - P . ‘ 1
Physical and Chemical Description: colerless, meonoclinic crycrals

S Es ey om 1,179
soluble in water, 1,000-1,300 ug/l @ 2.5°C, specific gravity = 1.179.

Phenanthrene 1s a PAY.

Uses: dyea, explosives, a natural
}

diesel oil (0.351).

Toxicity: Phenanthrene has been identified 22 a mild allergen and

human dermal photosensitizer. Limi:

experiments show it to be of low to moderate toxicity.

Claossification: none

Fluorene <C13HIO)

Physical and Chemical Descrinrion:

density of 1.20 and a water solubility

Uses: Manufacture of dyestuffs,
Toxicitv: Little specific informazion
of fluorene but it is a polynuclear aromatic hydrocarbon (PAH),

group which contains known human carcinogens

Clascification: None

<
-

available ahourt

e
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OILS:

DIESEL

0Ds

10, HAZARD ASSZSSMINT €20
({See Hazard Assessment Handbook)

A-TU

1L RAZARD CLASSINICATICNS
Code 0of Federan/ Reqristions:

Combustle kgud

112 NAS Haxwd Rating for Bulc Water

Traneportrors Not ksted

113 NFPA Harwrd Clasalficroort

Category Clsssification
Health Hazard (Shue) 0
Flammabety (Red) 2
Reactvry (Y wiow) [}

PRYSICAL AMD CHEX!CAL PROPERTIES

Phrysical Stxte at 15°C and 1 st
Laqut
Molecular Weight: Not permnent
Boifing Point at 1 atrrc
550—640°F
- 288—J28°C = 581—812°K
Freezing Poutt
00 —JQ°F
- =180 =3C = 25510 220°K
Critical Yemperuture: Not pertnent
Critcal Pressurs: Not perdnent
Spacific Grwvity:
0.841 a! 16°C kyac)
Liquikt Surtace Tenaior
(est) 25 dynet/on « 0.025 N/m ot
20°C
Uquid Wrter Irterfacial Tenslorn
{ost) 50 dyree/cm = 0.05 N/m at 20°C
Yapor {Qas) Specine Grwvity:
Nat pertnertt
Ratho of Specific Heats of Yapor (Gaek
Not pernnent
Ltent Hext of Yaportrytiorn
Not peronent
Heat of Combuations ~ 194,400 8w/
- —10.200 cal/g = 429 X 10% /g
Haat of Decompoertiont Not pertnent
Hest of Sohstion: Not pernent
Heat of Polymertzatiort Not pertinent
Heat of Fusion: Data not rvuiabie
Umiting Yaioe: Data not rvadadie
fleid Yapor Pressure: Yares

Common Synonyma Owy aquid Y stlow-brown Lube or fuel od acor 6. TIRE HAZARDS
Fuet of 1-0 €1 Fisah Polnt (1-0) 100°F C.C.; (2-0) 125°F
Fued 0d 2-0 c.c
Floats on water. 62  Pammable Limits In Al 1.3-8.0 vol. %
83 Fire Extinguiahing Aperts: Ory chermcal,
foam, or carbon olaxice
Siop dinChaye 1§ Ppusatie 8.4 P Extinguishing Agents Not to be
Cal tve dupaitnant Usect Waler may Do reflectve
Avons CONtact with Jquad, .
130late and twiMuve i Nasged matenal. &5 Special Harards of Combustion A
Noufy )Gl Neaitfh and JUHULGN CUNULL AGeNCIes. Products: NOt pertnent
4.6 Behavior in Fire: Not partnent
8.7  igniton Temperaturw: [1-0) 350-825°F
{2-D) 490-545°F
Combustte. :
Exiguiant with dry’chamecal, foam, of Carbon gomide. 8.8 Electrical Huxpet Nol perinent
Waler (ay Le iNgllacive 00 e, 6.9 Buming Rate: 4 mm/mn.
Coul 9xpused CONlaniurs with water, €10 Adsbatc Flame Temperwture:
Data not svaiadle
Fire €11 Stoichiometric Ak 1o Fuet Ratio:
Data not avalabie
4.12 Flame Temperuturs: Data not svaiadie
CALL FUR meiCAL AL, 7. CHEMICAL REACTIVITY
Pﬂ?lﬂ 1o skin and 7.1 Reactivity With Watar: Na reaction
Hasniul f swaiiowsd, 7.2 Reactivity with Common baterlais: NO
Flumove Cutitatimnatied clothing and shoea. (Bacton
Fluah afteClod diums wih plenty Of walor,
IF 1N ETES, noid wyatis open and Nlual with plenty of water 7.3 Stabiirty During Trameport: Stable
IF SWALLOWEQD and wailim i3 CONSCIOUS, have vicumi annk waies 7.4 Nautrakxing Agenir for Acide and
O ik,
DO NOT INDUCE YOMITING. Cavetica: Not pertinent
7.5 Polymertzators Not pertnent
Exposure 7.8 Inhibitor of Pofymertzation:
Not pertnent
7.7 Molar Ratic [Reactant to
Producty: Data not available
7.8 Rescttyfty Group: 22
v 2
121
Dangerous 10 aquatic ke in hegh concCentrusons.
Foutng W shoseine.
Water May be Gangeroua 1f It etens water intakes. 122
Rk ]
Pollution Notty iocal healin and wiktite officiata.
NOUTY Qpwi8iy Of Nuarly walw tahus,
L. RESPONSE TO DISCHARGE 2 LABEL L WATER POLLUTION 12
{Ses Respones Mathods Handbook) 21 Category: None L1 Aquetic Toxkity:
Machanical contakwnent 22 Ciase: Not pertinent 204 mQ/1/24 tw/juverila American 125
Shousd e removed shad/TL_/safl water 126
Cherrical and physical restment 82 Waierfow! Towctty: > 20 mi/kg 12.7
/iDe/maltards
L3 Blologicat Oxygen Demand (BODY 123
Oata nal evaitable
L4 Food Chain Concentration Potential
1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CRARACTERISTICS Nona 124
11 a4 Compatibility Class: ‘disceitaneous 41 Physical State (s shippedy Liquid
Hyarocarbon Mixhaes 4.2 Codor: Lght brown 1210
12 Formui Not appicadie 4.3 Odor Uke fuei o
13 IMO/UN Dwsignation: 2171270 ArAL
3.4 DOT!D Noz 1270
3.5 CA3 Registry No2 Data not svailable 1212
1212
S HEALTH HAZAROS 9. SHIPPING INFORMATION 21
1214
5.1 Personal Protective EQuipment Goggien or {ace shield. 9.1 Grades of Purity: Dlesat Fuel 1-0 [ASTMY, 1218
82 yme f q Eap - !t bqued I8 NQested, an inceased frequency of bowel movements Disssl Fus 2-D (ASTM) 1218
wilt oceur. 9.2 Storsge Tempernturs: Amdlent 1225
53  Treatment of Exposurs: INGESTION: do NOT incuce vorvting. SKIN: wipe off, wesh with s0ap 9.3 inert Atnosphere: Na roqurement 1226
and water. EYES: wasn with copious amounts of water for &l least 13 min. 9.4 Venting: Open (flame aroster) 12.27
54 Threshoid Limit Yalue No single TLV sppscabie.
45  Short Term Inhaiation Limitac Data not svsialie
14  Towucity by Ingestiorc Geade 1; (Dse = 510 15 g/%g
87 Lats Tomicity: Oata not avaisbie
18 Vapor (Gae) Irritant Charactertatica: Yapors cause 1 slight smarting of the eyes or respwstory
uystam 1 present in high concentatons. The eftect s temporary.
69 Udquid or Solld irttant Characieristics: Mirvmum nazard. if spited on clothng and aliowed o
remain, may Cause smarting and /eddenng of the skin,
5.10 Odor Threshokt Data nol avadabie
5.11 10U Vahue: Dals not avaiisbie
NOTES

JUNE 1985




OILS, MISCELLANEOUS: LUBRICATING

CLB

10. HAZARD ASSESSRENT £OOC
{See Hazard Assessment Handbook)
AT-U

110 HAZARD CLASSIFICATIONS
11,1 Code of Federnl Requistiona:
Not xated
112 NAB rHarard Rating for Bolk Water
Transportatione Not 1sted
113 NFPA Harwd Class/icagors
Category Classfication

Hea™ Mazare (Sie) o
Flammaniny (Roed) .. 1
Raacthvity (Yelow) _........o0u ¢

33 Trestment of Exposure: INGESTION: do NOT lavage or induce vomiting. ASPIRATION: reatment
PrOGADly ROt requyad; delayed davelopment Of puimonary rtabon can be detscted Dy senal
chast x-1ays. EYES: wash with cOpious quantity of water. SKIN: wipe 0! and wasn with scap
and water.

$.4 Threshoid Limit Vatue: Data not availsbie

5.5 3hoc Term tnnaiation Umits: Data not svailsdis

5.8 Toxkcity by Ingeation: Grade t; LDwe = 510 15 g/%g

5.7 Late Toxicity: Oala not mvadadle

5.8 Vapor (Gas) Irritant CharsClertetica: Vapors cause s aiight amarting of the eyss or respuratory
syslem il present in Ngh concenuations. The effect ta temporary.

5.9  Uquid or Soiid !rritant Characieriatica: Mivmum hazard. If spetiod on ¢'othing snd sfowed o
IeMman, May CAUSS sMAning and recdening of the sun,

5,10 Odor Thresnoks Oata nol avadable

511 10U Yalus: Dala not avadlsdie

Common Synonymas Onty iquid ¥ ollow-trown Lude o odor 6. FIRE HAZARDS
Crankcase of 61 Flash Point 300°F C.C.
Nivipdio €2  Flammable Umhs in Al
Floats on water. Cata not avaizdie
6.3  Fle Extinguiahing Apents: Ory chemical,
10aIm), OF Carbon e
. 8.4 Flre Extinguishing Agents Hot to be
S10p UnCharge d pOsGIE . ead: o .
Cail s dupattuent, : Waler Of loam may caves hothing.
Avoul COMact withh Quid €5 Specisl Haxards of Combuation
Taddld oMU fuMOve Uincharged matanal. X
NOLiy WCat Nealilt and PUIKION CunvOl aguncies. Producis: Not pertinent
8.8 Behavior In Fire: Not pertnent
8.7 Ignrtion Tempersture: 500°F-700°F
6.2 Electrical Maxarg: Not petinent
suoie. ) aand 6.9  Buming Aate: 4 mm/min.
Eaunguish wih dfy Chemucal, foam of caroon dexde -
Walar may D Molfuctive on lee €10 Adlabatic Flame Temperature
Coot Bapuaud Cuntadmrs with walar Daa not avaiabie
6.11 Stowchlometnc Ak to Fuel Ratior
Fire Oata "ot avaladie
6.12 Flame Temperzture: Data not available
CALL FOR MEDICAL A1D. 7. CREMICAL REACTIVITY
wouin 7.1 Resctivity Wnh Watsr: No reaction
lemabng 10 skin and eyes. ssctivity b
HMarmitw f Swaliowed. 7.2 Rescilvity with Common Matertals: No
Rumove contammnatud cloting and ahoos tenchon
Flush alfut i ofuay witn plOIy Ul waiul , 7.3 Stability During Traasport Stabia
IF id EYES. hOW oyulwis opent and 'luah with planty of waier.
IF SWALLOWED s0d victun i CONSCICUS, have vl unak walet 7.4 Meutraitzing Agents for Acida and
of ik Coavaticu: Not perunent
DO NOT NDUCE YOMITING. 7.5 Polymertzation: Not perinent
Exposure 7.6 Inhibitor of Polymeriatom
Not perunent
7.7 Molar Aatio (Resctant to
Product): Data nol available
7.8 Reactvity Group: 32
Ettact of low concantzahions 0N aquanc e is unknown,
Foukng 10 3hoidhneg.
waler May Du CANQuioua if 1 anteds waldr intakes.
PO”UUOR Notty local heatth and wikohie oftxials.
2 NCuly 0putators Of NudiLy wdlof NTaros,
1. RESPONSE TO DISCHARGE 2, LABfL 8. WATER POLLUTION
(%ee Respones Methods Handbook) 2.1 Category: None 8.1 Aquatic Toxlcity: Cata not avalabls
Machamcal CONtainmant 2.2 Clase: Not perunant 8.2 Watsctow! Toxictty: Data not avadadie
Shouid be removed 8.) Biological Oxygen Demand (BOOR
Cresmucal and phvysical teatment Cata nat available
2.4 Food Chain Concentralion Polentiat
None
1 CHEMICAL OESICHATIONS 4. CBSERVABLE CHARACTERISTICS
31 cac Y Class: Mi 4.1 Physlcat State (s shipped): Uquid
HyrOCarbon Mixiures 4.2 Cotor: Yeilow flucrescent
3.2 Formula: Not appiicacie 4.3 Odor: Charactensuc
1.3 IMO/UR Designation: 3.3/1270
14 DOT !0 Moz 1270
3.5 CAS Registry No: Data not svrladle
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
1 onal P tve Equip Pr gloves: gogqles or face snie'd. 9.1 Grsdes of Purity: Various viscosities
42 Sympioms Following Exposure: INGESTION: munwnal gasiromiastnal vact ritaton; increased 9.2 Slorage Temperature: Amblent
ftequency of bowel passage May ocow. ASPIAATION: puimonary imanon ts normalty manumal 9.3 Inert Atmosphere: No fequvament
Dul May DOCOMe MOre 3verd saveval Nowry ANer expoOsLNe. 9.4 Veniing: Open (llame arrester)

12 PHYSICAL AND CHEMICAL PROPERTIES

1.1 Physical State a1 15°C and 1 atme
Liqued

1.2 Molecular Yelght Not peronent

12.3  Bolling Point sl 1 o'm: Very Migh

124 Freenng Point: No* pertnent

12.5  Critical TYempereture: Not pertinent

128 Critcal Pressure: Not perinent

127 Specitic Geavity: (est)
0.902 at 20°C {hqued}

124 Uguiks Surtsce Tenalorc
26-37.5 dynea/cm
= 0.036~0.027% N/m at 20°C

128 Uquid Water interfaciat Tenaon:
I1—54 oyres/cm w 0.033—0.05<¢ N/m
1 20°C

12,10 Yapor (Qas) Specific Qrevity:
Not perunent

1211 Ratio of Specific Heats af Yapor (Gaa)
Nol perunent

12,12 Lstent Heat of Vaporization
Not perinent

1213 Heat of Combduation: —12,488 Bru/D w
=—'0,270 cal/g = —429.98 X 10* lixg

12,14 Hest of Decomposition: Not perinent

12,15 Hest of 3otion: Not peranent

12,18  Heat of Polymerizatiorr NOt pertnent

12.25 Heni of Fusiorn: Date not avedadie

1226 LUmiting Yalue: Data not svasadle

1227 Reid Yepor Pressure: Data nol avalatie

NOTES

JUNE 1935




OILS, MISCELLANEOUS: PENETRATING OPT

i Common Synonyma Onty liqued Yaiiow Motor od-ike odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT COCE
Preservaove od 4.1 Fash Polnt 205°F {Ses Harard Asssssment Handbook)
Waiet diapiocng ol 82  Flammabie Umits bn Al AT-U

Flosis on water. Data not svalable
6.3 Flre Extinguishing Agents: Foam, dry
chemucal, or caroon Cloxsde
$10 Gacharyy i pUBLIY. : 8.4 Fire Extinguishing Agents Not 1o be 11 HAZARD CLASSIFICATIONS
Cail vy Qupw imwnt Used: Warer or 10am may cause frothing. .
A Lot w0 W o 15 Specia Hazarde of Combumrion 1.1 Code ol Fedura Reutstons:
Nouty Wcat health 4 pUiluion CONUe SGUNCRS. Producia: hot pertnent Not hatec
8.8 Banavior in Five: Not pecinont 112 NAS Harard Rating for Bu Water
6.7  Ignition Temperature: Dala not avaiiable Traneportation: Not tied
Y] Elactrical Hazart Nat pervrant 113 NFPA Harard ClaselTRatore
Lﬁl’x‘f\::i?:tim {oam, dry chemucal, o carbon dxide. 6.9  Buming Aate: Dala not avaiabie Nt fiated
Waiul figy Gg Wuftucive o0 hie, 8,10 Adlabstic Flarne Tempecsture:
Cata not avalabie
6.11 Stoichiometric Alr 1o Fusl Rabler
Fire Data not svatable
8.1 Flame Temperxturs: Data not avasable
CALL FOH MELICAL AID. 7. CHEMICAL REACTIVITY
‘l‘.:I?‘L'JID 1o skin and syes 7.1 Resctivity With Water: No rescton
Huwmiu if swaiowed. 7.2 Renciivity with Common Materais: No
Homve Comntannatod clothing and shoes. reacton
.F#“.’Nn :g:‘-slwm:;v:y’u:‘l‘ :::I\waf:: 7:::' with planty of wator 7.3 Stabiity During Transport Stable
IF SWALLOWED and wictun 15 CONSCIOUS, frave vicim ¢nnk water 7.4 Neutrstizing Agents tor Ackia and
O nuih. Caruntica: Not peninent
DO KCT INOUCE VOMITING, 7.5 Polymerization: Not pertnent
Exposure 7.6 Inhibitor of Polymertzation:
Not perinent
7.7 Molar Ratlo {Reactant to
Productt Cats not avatladle
7.8 Reactivity Group: 32
1L PHYSIZAL AND CHEMICAL PRCPERTIES
12 trysical State 2t 15°C and ! stme
Eftect of low conceniabions 0N Aqualic ife hs unknown, Liquid
Water :Ao:ymb‘g 1:!::]‘2:1";’!' N enters waler intakes. 122 Molocutar Weight: Not pertnenm
Pollution ) 121 Boling Point a2 1 atme Vaey Ngh
Moty oo o ooy mate ahs. 124 Freating Point Not parnent
‘ 125 Critieal Temperaturs: Nol parsoent
' 128 Criucal Presaure: Not perznent
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION 127 Specific Qravity:
{See Rasponse Methods Handbook} 2.1 Category: None 8.1 Aquatlc Yoxicity: Data not available C.8061 at 20°C (liuac)
Mecharica! containment 2.2 Class: Not pertinent 8.2 Waterfow! Toxkcity: Cala not svalabla 123 Uqukd Surface Tenssort o
Shouid de removed 8.3 Blotogical Oxygen Cemand (BODY 29.8 dyros/cm
Chamcal and physical reatment Datz not svaladie - 0.0208 N/m a1 24°C
2.4 Food Chain Conceniration Potentiak 12,9 Uquid Water Intertacial Tonakor
None 5.5 gynes/cm = 0.0055 N/m ot 22°C
1210 Yapor ((as) Specific Gravity:
Not pectineni
1. CHEMICAL DESIGRATIONS 4. 0BSIRVABLE CHARACTERISTICS 1211 Ratio of Specific Heats of Yapor (Qask
2.1 £Q Compatibility Clasa: veout 41 Physical Stats {as sNppedk Uquid No1 pertnent
Hyo/ocarbon Mixties 4.2 Color Yeltowsh 12.12 Lsient Heal of Yaportmation:
3.2 Foemuix: Not applicable 4.1 Odor: Lixe motor ot Not pertnent
3.3 IMO/UN Designation: 3.21/1270 : 1213 Hsat of Combustion: (sat)
3.4 DOTID Moz 1270 i —18,000 Btu/T = —10.000 cal/g =
1.5 CAS Reglatry Nox Data nol available —420 X 10* J/%g
1214 Heat of Decomposition: Not perinent
1215 Heat of Solutione Not peranent
5. HEALTH MAZARDS 9. SHIPPING IKFORMATICN 1218 Heat of Polymermation: Not perinart
. 1225 Heat of Fusiore Data not avalabie
5.1 Personat P hy P glaves; goggles or !aca shield, 9.1 Qredes of Purity: Commaevcial 1276 LImRing Vaiue: Data not avadabie
8.2 ymp F 9 Exp »; Ligud may imtale slomach and Incroase requency of bowel 9.2 Storage Temperature: Ambient 1227 Reid Vapor P - Data not svailable
movements. 9.3 Inert Atmasphers: No requremaent
53 Trestment of Exposure: INGESTION: have wictm denk water of milk; 3o NOT induce vomiting. 9.4 Venting: Open (lama rrester)
ASPIRATION: check for delayad deveiopment ol pulmonary krtation by sedal x-rays. EYES:
wash with copious amounts of waler. SKIN: wipe gfl, wash with 30ap and water.
5.4  Thresnoki Limit Vaive: Dals not svadable
5.5 Shon Term inhalation Limita: Data not avadabie
6.8 Toxkiy by Ingeation: Grade 1; LDre = 510 15 g/hQ
3.7  Lale Yorxicity: Osia not available
5.8 Vapor (Gas) Iritant Characteristics: Vapors Causs a slighl smarting of the ayes or respirsiony
syatern il present i hgh concentsaboria. The Wiect b temporary.
5%  Llquid or 3oiid Irttant Characterislics: Minmum harard. i spited on clothing and sllowsd to
(oman, Mmay causd MTALNG and (G0N Of 3hin,
5.10 Odor Trweshoid: Data not avesable

511 10LH Value: Osla not availadie
NOTES
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The World Health COrganization has established an international
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5 SUZZLCO, INC. SUPEZLCC PARXK  BEZLLEFONTZ, FA 18
RESERVED WX 510
. NO. J-12290

e e e .
CoOZYRICAT &

T a
~ ALL RIGHTS
"CUSTOMER P.O

DATE 2/23/88 MATERIAL SAFETY DATA SHEET PAGE 1

SECTION I -GENERAL INFORMATION
ATALOG NO 48510 (REORDER PRODUCT BY THIS NO.)
2RODUCT NAME '1,1,1-TRICHLOROETHANE 1G%
DATA SHEET NO R430110
1,1,1-TRICELCROETHANE
FORMULA CH3CCL13 FORMULA WEIGHET 133
CAS 71-55-6 NRTECS KJ2975000
SYNONYM METHYLCHLOROFORM
MANUFACTURER SUPELCO INC. PHONE 814-359-3441
ADDRESS SUPELCO PARK, RBRELLEFCNTE, PA 16823-0048
SECTION TI - EAZARDOUS INGREDIENTS OF MIXTURES
MATERIALS - PERCENTAGE - CAS #
(FCRMULA) - TLV(UNITS)
D50 VALUE - CONDITIONS

N/A

SECTION ITI - PEYSICAL DATA
BOILING POINT 74 C MM MELTING POINT -35 cC '
VAPOR PRESSURE 104.40 25.0 C SPECIFIC GRAVITY 1.330C 25.0 C (WATER=
VAPCOR DENSITY 4.54 C (AIR=1) PERCENT VCLATILE BY VOLUME 100
WATER SCLUBILITY .7 EVAPORATION RATE ©.35 (ETHER=1)
APPEARANCE CLEAR, COLORLESS LIQUID ETEER-LIXE ODOR

SECTION IV - FIRE AND EXPLOSICN HAZARD DATA

FLAMMABLE LIMITS LEL 7.0 UEL

133 |7}

JASH POINT

1=
[0}

EXTINGUISHING MEDIA
WATER
Co2
DRY CEEMICAL
SPECIAL FIRE FIGHTING PRCCEDURES

WEAR SELF CONTAINED BREATHING APPARATUS WHEN FIGHTING A CHEMICAL FIRE.

- UNUSUAL FIRE AND EXPLOSION HAZARDS

VAPORS FORM EXPLOSIVE MIXTURES WITH AIR.

THE FOLLOWING TOXIC VAPCRS ARE FORMED WHEN THIS MATERIAL IS HEATED TO
DECOMPOSITION.

HYDROGEN CHLORIDE & POSSIBLY TRACES OF PHOSGENE

SECTION V_- HEALTH HAZARD DATA
LD50 10300 MG/KG ORAL RAT TLV 350 PPM

EMERGENCY AND FIRST AID PROCEDURES
EYES
FLUSH EYES WITH WATER FOR 15 MINUTES.
CONTACT A PHYSICIAN.
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SUPELCO, INC. SUPEZLCO PARX BZLLEZZCONTE, PA
TWX 510-670-3600

DATE 2/23/88 MATERIAL SAXETY DATA SHEET PAGE

. CATALOG NO 48510 (REORPER PRODUCT BY THIS NO.)
{ 'RODUCT NAME 1,1,1-TRICHLOROETHANE 1G
DATA SHEET NO R430110
1,1,1-TRICELOROCETEANE

SECTION V - HEALTH HAZARD DATA

* CONTINUED *

SKIN
PROMPTLY WASH SKIN WITH MILD SOAP AND LARGE VOLUMES OF WATER.
REMCVE CONTAMINATED CLOTHING.

INHALATION

IMMEDIATELY MOVE TO FRESH AIR.

GIVE OXYGEN Ir BREATHING IS LABORED

IF BREATHING STOPS, GIVE ARTIFICIAL RESPIRATION
CONTACT A PHYSICIAN

INGESTION :

NEVER GIVE ANYTHING BY MOUTH TC AN UNCONSCIOUS PZRSON

NEVER TRY TO MAKE AN UNCONSCICUS PERSON VOMIT

DO NOT INDUCE VOMITING.

GIVE LARGE AMOUNTS CF WATER

IMMEDIATELY CONTACT A PHYSICIAN.

NEVER ADMINISTER ADRENALIN FOLLOWING METHYLCHELOROFORM CVEREXPOSURE.
INCREASED SENSITIVITY OF THE HEART TO ADRENALIN MAY BE CAUSED BY OVER
EXPOSURE TO METHYLCHLORCEORM.

- EFFECTS OF OVEREXPOSURE

MAY IRRITATE EYES AND/OR SKIN

MAY BE FATAL IF INHALED

MAY BE FATAL IF SWALLOWED

BURNS EYES

DERMATITIS

IRRITATES NOSE AND THROAT

HEADACEE

NAUSEA

DIZZINESS

DEPRESSES CENTRAL NERVOUS SYSTEM

LIVER DAMAGE

KIDNEY DAMAGE

THERE IS NO DOCUMENTED EVIDENCE THAT METHYLCHLOROFORM CAUSES AN IN-
CREASED CANCER INCIDENCE IN HUMANS.

DEPRESSION OF THE CIRCULATORY SYSTEM HAS BEEN REPORTED AS A RESULT OF
OVEREXPOSURE TO METHYLCHLOROFCRM. THE HEART MAY BE SENSITIZED BY
METHYLCELOROFORM, & VENTRICULAR ARRHYTHMIA MAY BE INDUCED.

- SECTION VI - REACTIVITY DATA

STABILITY STABLE.

1 CONDITIONS TO AVOID

r~ AVOID MIXING WITH CAUSTIC SCDA, CAUSTIC PCTASH OR OXIDIZING MATERIALS
i SHOCK SENSITIVE EXPLOSIVES MAY FORM.

(@]
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SUPELCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048
. TWX 510-67C-3600

DATE 2/23/88 MATERIAL SAFETY DATA SHEET PAGE

TATALOG NO 48510 (REORDER PRODUCT BY THIS NO.)
RODUCT NAME 1,1, 1-TRICHLOROETHANE 1G
DATA SHEET NC R430110
1,1,1-TRICHLORCETHANE

SECTION VI - REACTIVITY DATA

* CONTINUED *
INCOMPATIBILITY
STRONG BASES '
OXIDIZING AGENTS
AVOID USE WITH ALUMINUM AS SOLVENT MAY DECCMPOSE.
HAZARDOUS DECOMPOSITION PRODUCTS
HYDRCGEN CHLCRIDE & POSSIBLY TRACES CF PHOSGENE

HAZARDOUS POLYMERIZATION WILL NOT CCCUR.

~CONDITICNS TO AVOID
N/A

- SECTICN VII - SPILL OR LEZAK PROCEDURES

~LEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
TAKE UP WITH ABSORBENT MATERIAL.
VENTILATE AREA.
FLUSH AREA WITH WATER.

WASTE DISPOSAL METHOD

COMPLY WITH ALL APPLICABLE FEDERAL, STATE, OR LOCAL REGCULATIONS

SECTION VIII -~ SPECIAL

J

ROTECTION INEORMATION

RESPIRATORY PROTECTION (SPECIFIC TYPE)

WEAR NIOSH/OSHA APPROVED RESPIRATORY PROTECTION.
WEAR SEZELF CONTAINED BREATEING APPARATUS.

~ PROTECTIVE GLOVES
WEAR NEOPRENE GLOVES .
. EYE PROTECTION
 YEAR PROTECTIVE GLASSES.
VENTILATION :

~
|
j
{

= USE ONLY IN WELL VENTILATED AREA.

&C"



‘SUPEtCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048 6C€
TWX 510-670-3600

DATE 2/23/88 MATERIAL SAFETY DATA SHEET PAGE 4
.~.CATALOG NO 48510 (REORDER PRODUCT BY THIS NO.)
' "RODUCT NAME 1,1,1-TRICHLOROETHANE 1G -

DATA SHEET NO R430110
1,1,1-TRICELOROETHANE

SECTION VIII - SPECIAL PROTECTION INFORMATICN

* CONTINUED *

SPECIAL
N/A

OTHER PROTECTIVE EQUIPMENT
N/A

SECTION IX PRECAUTIONS

STORAGE AND HANDLING
STORE IN DRY, WELL VENTILATED AREA.
OTHER PRECAUTIONS

AVOID EYE CR SXIN CONTACT.
. AVOID BREATHING VAPORS.

WHILE TEE INFORMATION AND RECOMMENDATIONS SET FORTH HEREIN ARE BELIEVED
ACCURATE AS OF THE DATE HEREOF, SUPELCO, INC. MAKES NO WARRANTY WITHE RESP
THERETO AND DISCLAIMS ALL LIABILITY FROM RELIANCE THERECN.

LAST REVISED 11,/20/86
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TETRACHLOROETHYLENE

10, HAZARD ASSESSMENT COOE
{See Hazard Assesament Kandbook)
A-X

11 HAZARD CLASSIFICATIONS

11.1 Code of Federal Regulstiona:
OAM-A

113 NAS Hazard Rating for Sulk Weter
Yranaportxtiors

11.3  NFPA Haxard Clasaficationt
Not Saled

Common Synonymae Watery bquid Colorless Sweet ocor €. FIRE HAZARDS
;ww 4.1  Flaah Point: Not fammabie
o e v
2 Flammabie Limits in Al Nol flamvmable
P ouCrace Oa thrylene e
Pern Sinkas N waler. THaAtNG vapor e Produced. 8.3 Firs Extinguishing Agents: Not pertinet
6.4 Fire Extinguishing Agents Kot to be
Usect: Not portinent
Siop GaChaIge 1 possible . 8.5 Special Hazards of Combuation
Avesd contact with \-j..m and vapor. Producta: Toxdc, riatng gases may be
taciate 80U feMOv® JeChasgud inalonal, gunerated In Nut,
Nouty JoCal Nuaith vl poilubon convol agencles. ot Petiavsor n Firy: Not partinent
6.7  Jorwtoa Tempersture: Not lammable
.8 Electrical Mazsrcg: Not pertnent
&9 Buming Rate: Not Rammable
ot Ramenadie. 6.10 Adabailc Flame Yemperature:
Jasot oduced when haated.
Posoros we P Data not avatabie
8.11 Btoichiometric Alr to Fusl Ratiac
1 Data not availabie
Fire 612 Flame Tempernturs: Data not avatabie
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
L’A’O“ . ose and Tvoet 7.1 Reactivity With Water: No reaction
mese wyee,
nvm:).mﬁcnmmuurﬁhq.otb‘ldw. 72 Reactivity with Common Materials No .
Move (0 tesn av. reacton
1l tawaltivy Nas slopped, pive artficlal respiretion. 7.3 Stabiuty During Traneport: Stadle
1 D watiung {8 JIICUIL, give QsYea, T4 Neutraiing Agents 1or Ackie snd
uouto Caueticn: Not pertent
s 10 skin and eyes.
Harmiud 1t swaliowed. 7.5 Polymertzations Not pernent
Exposure Remove contanunated clothing and shoas. 7.8 InhibRior of Pofymerntzation:
Flush sioCtod weas with plenty Of walof, . + wat Not pertrent
IF IN EYES, nold eyshus Opwn #nd Nusiv with plenty of watar.
IF SWALLOWED and vicbin 18 CONSCIOUS, have vicuin orink wates 7.7 Molar Ratio (Resctant lo
ofF Nk, Proguctt Data nol avaiable
7.8 Reactivity Group: Data not availablie
Eftect of Jow CONCONTa00ME 0N BQUATC ke 18 LNKNCWN.
Water May Du Cangerous R siierl weles niakes.
Notity local heafth snd wildilfs officials,
Pollution NOUTY Opw(810r3 Of Nwarty waled a3,
1. RESPOMSE TO DISCHARGE 2. tABLL L WATER POLLUTION
(Ses Raepones Methods Handbook) 21 Category: None 1 Aquatic Toxicity: Dala not svatadie
Shoukd be removed 22 Clasx: Not perinent 81 Waterfow! Toxicity: Data not avaitable
Chamical and pliysica’ rsatment 81 Blologiesd Oxygen Demand (BODX
None
8.4 Food Chain Concenirstion Potential:
None
1 CHEMICAL DESIGNATIONS 1. OBSERVABLE CHARACTERISTICS
L1 ©Q Competiitity Clasa: Not kated L1 Physical State (s shippedy Uquid
22 Formuax CaC=CCL 42 Color: Colortess
13 INO/UK Desipnatiore 9.0/1807 4.3 Odor: Ethersal; ke chioroform: midly
L4 DOT O No2 1897 rwoet
3.5 CAS Registry No.: 127-13-4
5. HEALTH MALARDS 9. SHIPPING INFORMATION
&1 Personal Protective Equipment FOr hoM vapor CONCeNtations use approved canister of 3.1 Graces of Purity: Ory cleaning and
ar-supplied mask; chemical Qogples Of face sNeikf: plaatic ploves. nouatial grades: 95+ %
2 e L, g Exp ®: VRpOr Can affect Conal nervoua ryslem and causs anesthesia 9.2 Storsge Temperature: Amblent
Ucusd may infiats slin after prolonged contact. May iTfitate eyes but causes no inkry. 2.3 Inect Atmospners: No fequirement
£3  Trestment of Expoeure: INHALATION: X ness OCOUNT, 1emOve DATSN! 10 el i, Xeop him 2.4 Venting: Pressure-vacuum
wam and Quiet, and et medical aflenton. INGESTION: Induce vormitng only on phrysclan's
recorsmencadon, EYES AND SKIN: fiush with pienty of water and Qet mecscal alencon §
. YTRaBon Of injury OCOrL.
54  Threehoid Limit Yaoe: 50 ppm
€8 Short Term inhaletion Limas: 100 ppm for 60 min. .
56 Toxkity by Ingestiors Gease 2: LDse = 0.5 %0 5 9/kg
67 Lets Tomcity: None
58 Yupor (Gam) ivilant Cherscteratics: Yapors cause 3 sioht amarting of the eyes o Troal ¥
present In high concentrations. The sifect u temporary,
L9  Ugud or BoSd Irritant Charscieretics: Minkmem hazard, If spaiied On ciothing and akowed o

feman, May CAUNe MTWUNG and recdening of the pun.

12 PHYSICAL AND CHEM!ICAL PROPEATIES

121 Physical State ot 15°C and 1 rtx
Ucald.
121 Molecular Weicht: 165,13
123 Boiling Poit et t stre
250°F an 121°C = 294°K
124 Fresxng Point
w8 IF - —224°C ~ 250.8°K
123 Critest Temperyture:
B857°F = MI'C - £20°K
128 Critical Presaurs: Not pernent
1.7 Specinc Gravity:
1.82 at 20°C (3quid)
128 LUquid Surtace Temslon:

31,3 dynes/cm = 00213 N/m at 20°C

129 Uquid Waler interfacial Tenalor

44,4 gynea/cn = 0.0444 N/m al 25°C

1210 Yapor (Gae) Specific Gravity:
Not perunant

TL11 Ratio of Bpecific Hea's of Yapor (Gaa)k

1118
1212 Latent Heat of Yaportzation:
90.2 BIW/D = 50.1 cal/g =
2.10 X 100 Jrxg
1213 Heat of Combustiore Not pertinent
12,14 Heat of Decompoeior: Not pertnent
12,15 Heat of Sostion: Not pertnent
1218 Heat of Polymerzason: Not pertnent
1225 Heat of Fusiorz Datr not avakable
1228 Limiting Vahue Data 1ot avakabie

1227 Reid Yapor Preseusrs: Data not aveiable

NOTES
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TETRAETHYL LEAD

TEL

Common Synonyms Oty Dquidt Cosortess, but Fruty agor
genurally ayed red

6. FIRE HAZARDS

10, HAZARD ASSESSMEXT C0CE
[See Hazard Assessmen! Handbook)
A-X-Y

11 HAZARD CLASSIFICATIONS

11.1 Code of Federas! Reguiatdons:
Poison, 8

112 NAS Hazard Reting for Bufik ‘Water
Tranuportatort Not kted

11.3 NFPA Hazsrd Classificabor:

Category Casafication

Meath Haraa (Sive) . 1
Flammabiity (Rea) . 2
Reactvy (Yelow) 1

12 PHYSICAL AXD CHEMICAL PROPERTIES
121 Physical State 3t 15°C and 1 atrre

Liquid
112 Molecuiar Weight 32344
123 Boiling Polnt at 1 atm: Decomposes
124 Fresxing Polnt
—215'F m =137°C = 138K
12,5 Critical Ternperature: Not pertnent
128 Critical Pressurs: Not peranest
127 Specitic Gravity:
1.632 a1 20°C (Meuic)
128 Uquid Surtece Tenstort
28.5 gynes/cm
= 0.0285 N/m at lest) 25°C
129 Uquid Water Intertacial Temsiorr
{ost) 40 gynes/em w 0.04 N/m at 20°C
1210 Yapor (Qas) Soecific Gravrty:
Not pertirnt
12,11 Ratio of Spectfic Heets of Yapor (Gask
NOt portnent
1212 Latent Heat of Vaportzation:
Not poctinem
1213 Hest of Combustiors [est} —7,870 Bav/lo
= —4,380 cal/Q = 183 X 10" J/Xg
1214 Hast of Decompoartiont Not pertrmn
1215 Heat of Sostone NOt parvient
12,18 Hsat of Polymnerization: Not pertinent
1225 Heat of Fuslom Deta not avadabie
1226  Limiting Yaiue: Data not avadable
12.27 Raid Vapor Pressurs Dats not avaiable

§. FIRE HAZARDS (Continued)

EL . 8.1 Flash Polnt: 200°F C.C; 185°F O.C.
Lead etaaint 82  Fammable Limita tn Alr
Sinks In water. Polsonous, flammabie vapor is produced. Data not avaiabia
5.3 Fire Extinguishing Agents: Waler, foam,
dry chemical, of Cardon dioxide
AvOID CONTALT Wi LIQUID AND VAFUN. Koul pouiiv swey 8.4 Fire ExtinQuishing AQenia Not ts be
YWaw QOygies. seil-Cuntnined Diaathung appaialus. sl 1ubier OvelC ‘othing Used: Not potinent
Ciuig) yhoveas).
$:00 Gischui(e If pussidie. 8.5 Specisi Hazards of Combuntion
Caid lww dopuiment. Products: Toxic gases ase generatsd n
Stiay upwid ared usé water 3p7RY 10 “hrock down” vapor, P
1ssdle 80 T4MOvE AisChargud Matsdal. -
Nouly ocal el ang polubun Cunutt agancies. €4 Benavior in Firs: May exploce in fres.
6.7  Ignition Tempereture: Oucomposes above
Combusttue. 200°F
POISONOUS GASES ARE PRODUCED N FIRE,
Conuuners May $xpioce N 'Ye. 8.8  Electrical Harard: Not pertinent
Yopor may 4xpioce ff area. .
Wuar M:w:own cun)?N-.,.J ldu-lhu-} apyeiatus, AN MUDDO! OvecioInNing 8.2 Burning Rete: Data rol avalable
(OCivging gioves). 6.10 Adiabatic Flame Temperaiure:
Flre Combat fusy Irom Deluid Damer of protectad location. Cata 0ol svatable
F1oo Gchards o/es with walul.
Eatnguan with watee, ory cnemical, loam, of carbon cioxide.
Co0t oaposad COMEnety wilh walcel.
{Contrued)
CALL Furt MELICAL AIL. 7. CHEMICAL REACTIVITY
YAPOR 7.1 Reaciivity With Water: NO rsaction
£X .
:f‘)‘l.b\:):%u! 'F‘.INNALED OR IF SKIN 13 POSED 72 Raeciivity wih Common Matertals: Rust
Muve 1O 1e L2 and s0ome Mmelals CauSS COCOMOOBBON.
It trwatrung Nes slopped, grve astihcial resprasbion.
Il brwatrung ia GiCull, give Orygan, 7.3 Stablitty Ouring Transport Stable beiow
230°F. At nigher temperatses, may
vouo firved,
FOISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED. delonats of explode when confined.
Wl b wyos T4 Neutraitzing Agenta for Acids and
Exposure Hunfu s Colbaminaten clothing and shoes. Caustica: Not pertinent
Flush uiteCitd siuss win ploily Of walar,
IF N EYES, DOIQ syalads Open aid Bush with plmry of weler. 7.5 Polymertzation: Nol pertnent
IF SWALLOWEJ s wcten 18 COHSCOUS, have victim ok wilsd 7.8 Innibitor of Polymerzalion:
Muin wid Nave VICUM NCUCE YOMRTIK] Not pertinent
IF SWALLOW"D s g 18 URCOSCOUS OR HAVING CONVULSIONS,
0O NONUNG WxCaP] heop VICBM waim, 7.7 Molsr Ratic {Reactant to
Producty Data nol avaiable
7.4 Reactivity Group: Data not svaliadbie
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS,
wster May Dw CANQWIOUS I 1 wAlerd Waler iNlaxus.
Nouly locat heaith and wikdils officais.
Potiution NOUPy Opui#iors Of NuasDy walsd wlakus.
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION
{34e Assponee Methods Handbook) 21 Category: Poson 8.1 Aguatic Toxicity:
lasue waming-poison, 2.2 Claex 6 0.20 mg/1798 te/oluegif/TL_ /reah
waler conuumnanmt waies
Rasinct accoss 22 Walerfowl Toxicity: Data not available
Shoud be removed 8.3 Blological Oxygen Demand (BOOR
Cremical and phymcal Teatment Oata not avetabie
2.4 Food Chain Concentretion Potentiat
Dsiz not avalabie
3. CHEMICAL DESIGMAYIONS {. OBSERVABLE CHARACTERISTICS
3.1 CQ Compatibiiity Class: Not Mated 4.1 Physical Stats {as shipped) Ligud
3.2 Formuia: PH{CiHa}e 42 Coior: Dyed red or other clatnciive coior,
3.3 IMO/UN Designation: 8.1/1649 43 Odor: Sweet
3.4 DOY ID Nou 1849
3.5 CAS Reglatry No.: 78-00-2
5. HEALTH HA2ARDS 9. SHIPPING INFORMATION
41 Personal Protective Equipment: Organic vapor type canisier face mask lor short peviods; sk Sne 2.1 Orsdes of Purtty: Technical
ype 1of 10NQed Dernas; NeCPrena-coated, hquid-prool gloves: protective gogpies or lace sheid, 22 Storsge Temperature: Amblent
white Of HiQhi-Coiored clothing, rubber shoes or bools. 1.3 Inert Atmosphers: Na requirement
52 3yme w E i winary output ot lead. t u large degree ol abeorption 9.4 Venting: Presswrs-vacuum
from w\dwon Of 3XiN CONLACT, MAy Cause iNSOMNia, sxcriadilly, delnum, coma und death. Do
not confuse with Inorganic ead.
5.3 Treatment of Exposure: Remove victim from contaminated area and consult piwyaician
wmedtalaly. INGESTION: incucs vomvng. SKIN: waah immediately with kerosona or simitar
peuoieum glabilate followed Dy 30ap and waler.
8.4 Thrwshokd Umit Yahee: 0.1 mg/m®
&5  3hoct Term innalation Umite: 0.15 mg Pu/m?# for 30 min.
6.8 Tozicity by ingeetior: Oral rat LD\, = 17 mg/kg
8.7 Lste Yonichty: Lead potsoning
53 Vapor (Gas) Irfitant Charactermtics: Vapors Cause & siight smarting of the eyes or respivatory
IysieM A present N Tegh concentrationa. The #itec s lemporary.
&9 Uguid or Boild Irrftant Charsctertatica: Causea smasting of the skin and first-dogree buna on
WOt aRpOSLI S, May CaAUSe MOONCAry Durne 0N IONG $aDOMe.
510 Ocor Thewshot: Data not avaxabie .11 Stoke tric Al 1o Fuel Ratio: Date not & .
517 10LH Value: 40 mg/m?* vaitabi
6.12 Flame Temperatiurs: Data not availadie
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TOLUENE . TOL

Common Synonyms

Toluot

Mulny(Dons ena
Metnyibonzol

Watery haund Colkoxtess Pleasant odor

Flosts on waler. Flammable, ¥ritating vapor ia produced,

Siop onsCNarQe it POSNLIL. Auup PeODld mwdy.
Shul O IGALUN 30WICEs und Call Mte depastneot.

Stay upwan wnd Lsb walor SpHRY 10 TRIOCK BownT vAPOL.
Avond CONUCT willt IGUKS aind viOr.

Is0tote urnd remove dischatijed imatenal.

Nouty Jocal huaith ang pulubon control 3guncipa.

FLAMMABLE,
FlasnDuck &lONG vapor tral may occur.
VaOOr May eapiode f 3gnited in an enclosed area.
Woul Qoyjles and asil-Contained MNadiluing appuralus,
Eatuiguisit with Ury chermical, 10, of Calbur goaws.
Fire Watur by bu wwtfoctve 00 fro.

Cool a3puswd Containule with wates,

6. FIRE HAZARDS 10, HAZARD ASSTSSMENT COOE
6.1 Flssh Point 40°F C.C: 55°F O.C. (Swe Hazard Assesament Henadook)
82 Flammable Limhe in Al 1.27°%-7% A-T-U
6.3 Fire Extinguishing Apents: Casbon dloxide
o¢ ary chemical lor smali fres, ordinary

foam lor large tas.

6.4 Fire Exlinguishing Agents Not to be 11, HAZARD CLASSIFICATIONS
Used: Watar may D¢ ineffecive

8.5 Special Haxards of Combustion
Products: Not portinent

6.8 Benhavior In Fire: VBpor ls heavier than av
and may “avel 8 conscedabie distance 10
& source of iIgniton and flash back.

6.7 ignitlan Temperature: 937°F

6.8 Electrical Hazara: Class 1, Group D

6.9 Burning Rete: 5.7 mm/mun.

8.10 Adlabatic Flame Temperature:
Oata not avaiable

11.1 Code of Federa Requlations:
Flammabile Louid
112 NAS Harard Rating for Buk Water
Transponation:
Category Ratng

Heaith
Vaporlmant. ... 1
Liquic or Soic imante . 1
Polsons . 2

Water Poksbon
Human Towcty . 1

Exposure

CALL FOR MEDICAL AL

YAPOR

Inlavng 10 eyes, nose and Uvoal.

It ihaiod, will Cause nauses, voaung, haadache, dx1iness,
Gitcult Draatiung, o6 10ns Of CONICIOUIIa3S.

Move (o lresh aw.

It bruaitung has siopped, give srtificial respiration.

I Draaiiing GHCUI, give Oaygun.

uouio

iraung to skin and syes.

It swallowed, will CaLSe NALSSA, YOMItNg O 1083 of consciousness.
Romove contamunaled ciowwyg ana showes.

Flush aftoctod stvas with plonty Of water.

IF IN EYES, Rois wyohds Open and Nush with ptenty of water.

IF SWALLOWED anu victim 5 CONSCIOUS, have vaum ok waler

o Ml
00 NOT INDUCE VOMITING.

Dangertus 10 aqualc ite In high concenlzations.

Water Fouling 10 shoveline.

Pollutlon

May e GangorOus Xt enters water intakes.

Notity local heaith and wildtfe oficiats,
Notly 0pora1ors Of NuiDy waluf MINAeY,

{Contruved) Aquauc Tooat e 32
Aesthetc SMect__ 2
7. CHEMICAL REACTIVITY Reactwity
7.1 Reactivity With Water: Na reaction Omer Chermicais !
7.2 Resctivity whih Common Matarisis: No Water 2
reacton Selt Rescaon....... ?
7.3 Stability Ouring Tranaport: Stable 113 NFPA Mazarg Cassficatiore
7.4 Neutralizing Agents for Aclda and Categocy Clasaification
Caustics: Nol pertnent Heath Harard (Ble)e o 2
7.5 Potymertzation: Not peninent Flammabuiry (Red).———— 3
Reactity (Yebow) [

7.8 inhibitor of Polymerizsiion:
Not pecinent

7.7 Molar Ratlo (Reactant to
Producty Dats not available

7.8 Reactivity Qroup: 32

12, PHYSICAL AND CHEMICAL PROPLATIES

1.1 Physical State »i 15°C and 1 atme
Dgund
122 Molecuiar Weight 92,14
123 Boliling Point st ! atme
231.0°F = 110.68°C = 382.8°K
124 Freezing Pont

1. RESPONSE TO DISCHARGE 2 LABLL
{See Resp L] de ¥ i) 2.1 Category: Flammable bquid

lssue waming-high flamwmabiiity 22 Class: 3

Evacuaie was

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
3.1 £Q Compatibiiity Class: Asomatc 4.1 Physical State (na shipped): Liquid

Hydrocarbon 4.2 Coior: Colorless
3.2 Formula: CaHiCHa 4.3 Odor: Pungent; sromatic, bentenes-ike;
33 IMQ/UN Designation: 3.2/1294 diaunct, pleasant
3.4 DOT!ID Nos 1264
3.5 CAS Regletry No: 108-88-3

—139°F = —05.0°C = 178.2°K
125 Critical Tempersturs
B805.4°F = J18.8°C = 591.8°K

8. WATER POLLUTION
8.1 Aquatic Toxicity:

1180 mQ/1/96 he/sunfish/TL, /fresh 128 Critical Pressure:
whler 598.1 paia = 40.55 atm = 4,108
L2 Waterfowl Toxlkity: Data not avaitable MN/m?
3.3 Blological Oxygen Demand (BODX 127 Specific Gravity:
0%, § days: 38% (theor), 8 days 0.867 at 20°C (Seuid)
8.4 Food Chain Concentration Potsntlat 120 Lquid Surtece Tenslon
None 29.0 dynes/crn w 0.C29C N/m at 20°C

129 Uquid Waler Interfacial Tenslom
38.1 dynes/am = 0.0381 N/m at 25°C
1210 Yapor (Gaa) Specific Qravity:
Not peronent
12.11 Ratio of Specific Hesta of Yepor {Qaa)
1.089
1212 Latent Heat of Yaportation:
155 Btu/ib = 88,1 cal/g =
2.8 X 10* Jrkg

5.1
5.2

5.4
5.5
5.8
£ 94
58

50

s.10
s.11

5. KEALTH KAZARDS

Personal Protective Equipment: Air-supplied mask; goggles of face shield: plassc gioves.
ymp F g E. »: Vapors WTrtale eyes and upper 163w eiory UK Caus8 JTIness,
N he, . y Arrest, Liquid ¥imtates eyes and Causes drying Of skin. It
230VR10D, CAUSSE COUGNING, QApING, Giairess, and rapidly duveloping puimonary sdema. If
iNQestad CAUSSS YOMVIING, ONPING, ChAThea, Gepressad respHation.

Treaunent of Exposure: INHALATION: remove to lresh ax, give artficial respirabon and oxygen
newowd; call a doctor. INGESTION: do NOT Incuce vorrutng; carl a doctor, EYES: fush witn
walee for at leant 15 min. SKIN: wipe off, wash with 3040 and water,

Threenoid Limit Value: 100 pom

Short Term inhalation Limite: 600 ppm for 30 min,

Toxkcty by Ingestion: Grade 2; LDss = 0.5 10 5 g/kg

Late Toxicity: Kidney and liver damage may foflow ingeation.

Yapor {Gas) imant Characteriatica: Vapors cause a siight smarting of the syes or respiraiory
systam 1 present in high concentations. The atfect ta lemporary.

Uquid or Solld Irritant Characteristics: Minimum hazard. [t spiled on clothing and allowed o
reman, May Cause smarting and redoening of the siun.

Odor Threshokt: 0.17 ppm

10LH Yaive: 2,000 ppm

3. SHIPPING INFORMATION 12,13 Keat of Combustiorz —17,430 Br/d
= —-GB88 Cal/g « —d05.5 X 10° J/kg
$.1 Qrades of Purty: Aesaarch, reagent, 1214 Heat of Decomposltion: NOt paronent
niraton-all 99.8 + %, ndustnal 1215 Heat of Soiutiore Not peranent
contang 94 + %, with 5% xytene and 12.18  Heat of Potymertzation Not perinent
smak amounts of denzene and 1225 Heat of Fusiore 17.17 cal/g
nonaromac hydrocarbons: 907120 1228 Umiting Yalue: Dala not avadabie
le3s pure lhan induatnal, 1227 Reid Vapor Presaurw: 1.1 paia

9.2 Storsge Temperature: Amblent

3.3 Inerl Atmoaphere: NO requuement

3.4 Yenting: Open (llame aroster) or
prossure-vacuum

6. FIRE HATARDS (Continued)

B.11 Stolchiometric Alr to Fuel Ratio: Data not svadable
8.12 Flame Temperature: Dala not avaitabie
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TRICHLOROETHANE

TCE

- .
T Common Syronyma Wetery Squd Cotoriess Swest odor & FIRE HAZARDS 10. HAZARD ASSCSSMEINT CODE
1,1.1. Tachiorosthane 6.1  Flash Point Data nat svailable (See Hazard Aasesament Hanobook}
Mompenorm 82 Flammabie LimNa in Alr 2 %-16% AX-Y
Crinomene Sinks in waier. Irmiating vapor s produced. 63 Fire Extingulshing Agenta: Dry chamical,
loarn, or carbon Cioxxiae
6.4  Fire Extinguishing Agents Not 1o be
SiLg G ikiyu i pUsslle Roup Luupiu aa ey Used: Not perunent 11, HAZARD CLASSIFICATIONS
Aviad COLach with Tgukd drkS Vs 8.5 Specla Rararde of Combustion
&:.'l'.:"f..'.‘.'l:'.‘."o.xmo.a matenal Products: Tosic and imisting gases are 131 Code of Federsl Reguiationa:
teouty kcal haalin 3o poilsian CONLOE BQuNCloN. gonornied in ines, ORM-A
6.8 Benavior in Firw: Not pertnent 112 NAS Hazard Rating for Butk Water
5.7 iganton Temperature: 932°F Transpocston:
8.3 Electrical Mazard: Not pertinent o Category Rating
Combustioia, - 82 Bumning Rate: (est) 2.9 mm/aun. o e !
Nt SRS BRSNSk, 8.10 Adlabstic Flume Temperature: Hearth
Eatunguisi) with Ury Chomucal, Caibon diosde, & losm. Onta not svaisble VapOr Imant et
611 Stoichiometsic Alr to Fuel Ratto: Uquid or Sobd mant e
Fire Data not avalabie Poona -2
812 Flame Temparsturs: Data not available Water Pokstion
Human Touat e 1
_ Aquabc Tooctty e . 3
Aasthetic Eftect______ . 2
CALL Pt MLUiAL AL 7. CHEMICAL REACTIVITY Raacuviry
. YAROR et 7.1 Reactivity With Water: Rascte slowly, mm” e ;
l(v:'v“nigql mw tmowns o AMficult broathing. 1088310 COMOSv Mydrochione scd. Satt F:.:.:::_::._: o
?x"::-:rw;":::“uooood Qv artificial raspuaton, 72 R“éou::‘:mm:‘;‘{:::?:f& not 113 NFPA Huzard Clssalifications
It ewail 13 HIBCLIL, yive O n. N b
- . Pazaoows. ' Hoarn HS:::L) - :M
uauioc 7.3 Suability During Transport Stable R
lraung 10 shin 8nd oYes.  ose T4 Meutraiizing Agents for Acide and Flommanity Rod}. e 1
Exposure | A TILOILES AT snons. Cautica: Not perinent f v (Yoscw) °
Frunty BHBCIeG Bieas wiln RHenfy Of welu,
1F IN EYES, Dold wybius Open and ftush with plenty of watar, 7.5 Polymerization: Not pertinent
IF SWALLOWED ang victm 13 CONSCIQUS, have vican: dnink wates T.4 Inhibitor of Polymerization:
Of Mulk and Nitve W LM VWOUCe vOImIiNGg,
. IF SWALLOWED snd wicum 18 UNCONSTIOUS OR HAVING CON- Nol parseant
VULSIONS, 00 nOtung #2Copl oo VRIUM yarn. 7.7 Malar Retio (Reactant to
Producty: Dals not avaliable
7.8 Resciivity Group: 36
12 PHYSICAL AND CHEM!CAL PROPERTIES
12,1 Physical Stafe at 15°C and 1 atrre
Effect 0l low conCentrabons on aquatic lfe Is unknown. Uqusd
Water May Do dangerous il enlers waled Ntsaas, 122 W far Welght 133,41
N Ith and waidite afticials. .
Pollution | bty SEiman memens snat, 3 Seleproet e
124 Freering Point
<—I8F = £~IC = <2UK
1. RESPONSE TQ QISCHARGE PANRY (118 3 WATIR PCLLUTION 125 Critical Tempeesture: Not pormnent
(Soe Renponse Mathods Handbook) 2.1 Catsgory: None 4.1 Aquatk Toxicity: 128 Critical Pressurs: Not pertinent
Should be remaved 22 Clasa: Not partinent 75-150 ppm/ */pinfish/TL_/sat watec 127 Specific Gravity:
Cherrcal and pirysical reatment *Time penod not specthad. 1.31 2 20°C {Doukd)
8.2 Walerfowl Toxscity: Data not available 124 Udquid Surtace Yenslor
83 Blcloglcal Oxygen Demand (800X 25,4 dynes/om = 0.0254¢ N/m at 20°C
Cals not avadable 129 Uquid Water Interfacial Tenslor (est)
8.4 Food Chain Concentration Potentlal 45 dymes/cm = 0.045 N/m at 20°C
None 12,10 Vapor (Gas) Specific Qruvity: 4.6
1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 1211 Ratie of Specinc Meats of Yepor (ask
L1 CO Compatibifity Class: Halogenated 4.1 Phrysical State (ae shipped) Liquid 1.104
o IrXOCArBOn 4.2 Cosor: Colonesa 1212 Latent Heat of Vaportzation:
H 3.2 Formuix CH.CCls 43  Odor: Chiorotormrlike; sweetish 100 B/ w 58 calig =
; 33 1MO/UN Designation: Not thied 2.4 X 100 Jrxg
‘ - 34 DOT ID Mo 2831 1213 Heat of Combuston: {est} 4700 S/t
; 38 CAS Regisiry No: 71-55-8 = 2600 cal/g = 110 X 10% J/ng
{ 12.14  Heat of Decompoaltion: Not pertinent
12,15 Heat of Solutiors Mol pertnem
5. HEALTH HAZARDS 9. SHIPPING INFORMATION ‘:—2’: :“' °: 'F""Y'"":“"" Hot partnent
1 eat of Fuslore Data v;
5.1 Personal Protective Equipment Orpanic vapor-ecd gas caniater, self-conlaned breathing $.1 Grades of Purity: Uninhibited: inhibited; 1226 Umiting Yalve: Data :.:‘:.::
ROpA/ atua 107 SMerQeNCIes; NEOY e Of DOMyVIYl-AlcONOI-type gloves! Chermical 1alaly goggles houstial InPexied: wikle roorm; coid 1227 Rekd Yapor Pressure: 4.0 pes
wxl face shveid; neoprens salely shows (or lsaiher safety shoes pius Necprens loatwear); clearng
- raCOrens Of POyl BICONOL sust Of apron 1of aplash peOIeCHOrE, %.2 Storage Temperature: Ambient
€2 Symptomas Folowing Exposurs: INHALATION: sympioms range lrom loss of equilibrium end 9.3 Inect Atnosphers: NO requirement
INCoOrnation 10 10es Of CONSCIoUNEsS. Nph CONCENUALON Cant De fatal due 10 uMmple 9.4 Venting Pressure-vacoum
L0y UON COMOMed with joes of ComOousness. INGESTION: proouces sifuc's surver to
NNalavon and may cause sOMe leeing of nacsea. EYES: alightly Inmanng and achrymalory.
SKIN; Sulafng sction May Cause GerTnaguy.
o [ £ B ¢ of E. Get meocal for sl eys exposures and any othar sencus over-
! axposures. DO NOT adminmisr acrenaln of sgenophnne; OlMerwise, Yeatment i FympIomatc.
: INHALATION: remove wictm (0 iresh ar; 1 necessary, apply awimcul respwaton and/or
! scmersaler oxypen. INGESTION: have webm dnnk water and induce vomeng. EYES: fush
Noroughly with water. SXIN: remove Contamwiated ciotung snd wash expossd arsa thoroughly
with s0ad and wwm water.
- 6.4 Threshowt Limit Yalue: 350 ppm
! S5  3hort Term Inhaletion Limdta: 1,000 ppm for 60 min. in man NOTES
- S&  Toxicfty by Ingestion: Grade 1; LDae =~ 5 10 15 9/ (rat, MOuse, rabbr, guinea pig)
8.7 Lste Torcity: Oata not avadable
: (88 Vapor (Gas) ITitant Charscteristicss Yapors cause a alight smarting of the ayea of respeatory
_{ sysiem ¢ present in high concencstions. The effect is 1emporary,
|’ 89  Liquid or So#id Irritant Charsctenstica: Minwnum hazard. i sputted on clothing and afiowsd 10
! reMamn, may CoUSS sSMArtng and redcensng ol the uun,
i K10 Ogor Thewshokt: 100 ppm
11 IDLH Yadue: 1,000 ppm
—
!
1
i
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TRICHLOROETHYLENE

TCL

P
Common Synonyms Walory houd Colorieas Sweet odor 6. FIRL HAZARDS 10, HAZARD ASSESSMENT £0OF
TrchHior oeTrens 8.1 Fash Point 90°F C.C.; practicaly {Ses Haxsrd Assesament Randbook)
g':m‘":;““‘” v nonflammabie A-X-Y
Guermageone Sinks In water. inttating vapor s procuoed. 62 Flammable Umits In Ak 8.0%-10.5%
Tratnylons .
Trcrioran, Trikene 6.3 Flre Extinguishing Agents: Waler log
6.4 Flre Extinguishing Agents Not ta be
Siup Giachiatge It poastid. Kuull pouple awdy. Usec: Not pectioant 1. RAZARD CLASSITICATIONS
Avond contact with e and vapor 8.5 Spwctal Hazards of Combustion
Can WMo Jupanmont, . 11,1 Code of Federal Reguiations:
Isoia1e Bl r1emave discharged matorisi. Producta: Toue and yrratng gases we CRMA
NoUly focu! Nuaith s pollulun Conul agencias. produced n fre stuabons,
6.8 Behavior in Fire: Not pertnent 112 NAS Hazard Rating for Burk Water
8.7 lgnftion Temperature: 770°F Treneponation
6.8 Electical Hazard: Not poronent Catwgory Rating
Combusutis. - Fre... 1
FOSOMOUS GASES ARE PRODUCED N FIRE. 6.9  Buming Rute: Not perunent voanm
Woar pogyies arsd sull-Guntadiod Lisalliy] apparatus. 6.10 Adiabatic Flame Tempersture: ° 4
EAluIQwJI wilh Ury ChanvCal, CurDON doanid, U fLam, Data not avaitable Vepor lmtant— . _ 1t
€11 Stokchiomatric Alr to Ful Ratio: Uquid or Soad mmant e . 1
Fire Data not available POISONS el 2
6.12 Flame Temperature: Dala rat available Water Polvson
Human Tod™ e !
Aqueic Yoy e 2
Aesthetc Erect. -2
CALL PO MEDICAL AID. 7. CHEMICAL REACTIVITY Resctty
VAPOR and thvout 7.1 Reacthvity Wih Watsr: No rsaction ?J"" Cromicalt —— !
Intamy) 10 syes, nose o8 . wlor ——— . O
H nnaiod, will Cause nausws, voaving, dICLIT breathing, 72 Reaciivity with Common Maleriala: No Sett Reacoon .
of w3 Of CONBCIGUs was. reacton 113 NFPA Mazard O T
Move 10 lr8sn uw. asarication
Il ruathiig Das s10pped. grve arifcial raspiraton. 7.3 Stadiity During Tranaport: Slable Category aaatficstion
If Lrwatning 13 GIHCUl, give Oxyyun. 7.4 Neutrauzing Agenla for Acide xnd Heatth M a 2
vQuD Caustlcs: Not pertinant £ '::':'“R(-;')
lammal —— Y
ifraung 1o skin and syes. 7.5 Polymaertzation: Not purtnent o (Y:ﬂo. °
Exposure It Swatkrwant, wili Catsow NaLBa8, vOmMiting, dHtfcCult breathing, 7.8 Inhidior of Polymestxation: f Y !
o4 i03a Of CONsCIoUsNeas. Not .
Remuvue contariunaleg cioilung and shoes,
Fluah B siuns wif) Diunly Of watus. 7.7 Motar Ratia (Reactant ta
IF IN EYES. Doid eyelus opon and flush with pleaty of water. Producty Data not avalable
If SWALLOWEL ang vicum i CONSCIOUS, have vicim dunk water
Of MWK B0d Nave vl NAuCe vomitifk) 7.8 Rasctivity Qroup: 36
IF SWALLOWED and wictim s UNCONSCIOUS OR HAVING CON-
VELSIONS, 00 notung eacupl houy vICIHI warm,
12, PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State it 15°C and 1 st
EHect of low ConconYationt on aquatc ifs i unkncown, Uquid
Water May Do Qungorous 1 1T enlert walsr niakes. 122 Molecular Weight 131.39
Pollution Notity local health and wildte officials. 123 Bolilng Point at 1 atrme
‘ NOUIY 0pofBlors Of Nod1DY walled Mibids. 189°F = 87°C = 380°K
124 Freering Point
—123.5F = —B88.4'C « 188.2°K
N 1SCHARGE 2. LABEL 3. WATER POLLUTION
1. RESPONSE 7O O1SC 5 0 1285 o T twew: Not
(See Response Methoda Handbook) 2.1 Calegory: None 1.1 Aguatic Toxkcity: 128 Critical Pressurs: Not pertnent
Should be removed 2.2 Clasa: Not pertnant 860 mg/1/40 te/daphola/\M/ fresh 127 Specttic Qravity:
Chemical snd prrywical treatmeont water 1.40 at 20°C (haquid)
3.2 Waterfow! Toxicity: Data not available 128 Lquid Surface Tenalonc
3.2 Biciogical Oxygen Demand {BODK 29.23 dyner/om = 0.0293 N/m at 20°C
Data not aveslable 129 Uquid Water Interfacial Tenslon:
8.4 Food Chaln Concentration Potentiat 34.5 dynes/cm = 0.0345 N/m at 24°C
None 12,10 Yapor (Gaa) Specific Qruvity: 4.5
-
3 CHEMICAL DESICNATIONS 4. OBSERV/ILE CHARACTERISTICS 12.11 Ratlo of Spectfic Heals of Yapor (Qssk
3.1 €A Comgpatibility Clasa: Halogenated 4.1 Physical State (sa shipped) Uquid Lne
fryarocarbon 4.2 Coior: Coloness 1212 Latent Heat of Yaporizatiore
3.2 Formulec CHCl=CCls 4.3 Odor: Chiorolomm-tke; stherse! 100 Bu/® = 572 calig =
33 IMO/UN Designationc 9.0/1710 2.4 X 10 J/xg
34 DOTID Moz 1770 12.13  Hsal of Combuation: Not pertinant
3.8 CAS Reglalry Na: 78-014 12,14 Heat of Decompoeltion: Not persnent
12,15 Heat of Solutiors Not peronent
1218 Heat of Polymertrations Not pertnent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 13I8 Maas af Pusiors Dalx ot rvaatie
Umliting Vaiue: Data not svatabie
5.1 Personal Protecttve Equipment: Organk. vapor-acid gaa Canistar] seit-contained breathing %.1 Qreces of Purtty: Technical; dry cleaning: 1227 Reid Vapor 2.5 pes
AppArstue 1O SMDeNCIeT; MeODiene Of VINyt pioves, chamical sajsly QOgQRoL; Tace-shioid: Gogreasing; extracton
necprene salsly shows; NPOLrene ault of apron fof splash protection. 9.2 Storsge Temperaturw: Amblent
62 Symploma Following Exposure: INHALATION: symolome range from iritaton of the nose and 23 lnert Almosphere: No requirsment
Trost 10 Neuses, SN aitituue Of ITasponLbIty, biumed vislon, and finally distrbance of centual 9.4 Venting: Pressure-vacuum
PErVOUS System TesAling In CAIOAC Inkurs. CIYONIC SXPOBNe May Causs OMQANC INjXy.
INGESTYON: sienllesr 10 SKIN: ¢ 4CTON Can Chuse dermauta, EYES:
SIQNCYy Friating sensadbon and lachryma tion
5.3 Treaznent of Exposurs: Do NOT adminater sdrenalin or spinepivine; Qel medical aftention lor alt
cases of gverexposwre, INHALATION: remove victim to fresh wr; It necessary, apply aruficial
1800 800N ANE/Of BOMINIater Oxypen. INGESTION: Nave victim drink water and NouUCe YOMYGNg;
repuat wee Lmas; then pive | tablespoon sosOM salts In weler, EYES: fush thoroughly with
water, SKINT wash thorcughly with soap and wamn waier.
£.4  Threahokd Limh Yalue: 50 ppm
5.5 Short Term Inhelation Umitse 200 pom for 30 min.
6.8 Toxicity by Ingeston: Orade 3; LDve = 50 W0 500 mg/xg
5.7 Lats Yoxicity: Dala not available NOTIS

3.3 Yapor {Gas) irrftant Charactertstica: Vapors causs s slight smarting of the eyes o respiratory

yrtem ot (rasent in high concentationa. The effect iy temporery.

59  Uquid or Soild Imttant Charsctevtatica: Minimum hazand. it apiled on clothing and allowed 0
Ieman, may Cause smaring snd reddening of the skin.

5.10 Odor Threehokt 50 ppm

&11 1OLH Yakse: 1,000 ppm
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m-XYLENE

XLM

Common Synonyms

Watery Hquid Coloriess Sweat odor

§. FIRE HAZARDS

10, HAZARD ASSESSMENT CCDE

(Sae Harard Assesament Handbook)

. 3-Dumemydenzene 6.1 Flash Point 84°F C.C.
e 8.2 Flammabie Limits tn Al 1.1%-8.4% A-T-U
Floats on water. Flammabie, mftating vapor I8 produced. 83 Fire Exringuishing Agents: Foam, dry
chemucal, or carbon dicude
8.4 Fwe Extinguishing Agenia Not to be
Siv Wakharge i Ksable. Koup puople away Usad: Waler may De inotective, 1. HAZARD CLASSIFICATIONS
Cai tvd dupartmant. . 8.3 Bpecial Haxardz of Combuetion
Avind COntact with quid and vapor. Pr 22 NOt partnont 11,1 Code of Faden Reguistions
(301418 aNA [¥NOVE UiaCharged Mialdrisi, odue Flammanie squid
Nouty 10€al hoallh and LONLIOA LOALILI BGENCIBE. 6.8  Betavior in Flrw: Vapor js heavier than air
and may Tavel consideranie ctatance 1o a | 112 NAS Hazard Rating for Bok Wirter
»ource of 'grition KNG fash back. Trenspormatiort
8.7 Ignnton Tempersturs: 988°F Catego Ratng
B A vapor rad may 8.3 Electrical Hazare: Class I, Groop D Fre ~ 1
3N0ach a i ocour. .
Vagor vy .mm & eted 10 00 wnciosed azes 8.9  Buming Rate: 5.8 mm/min, Hea x
Wuar full Contanud Diustid] dppardivs 8.10 Adtabatic Flame Temperature: Vapor lmiant !
Exlusjuad) with 10arh, Jiy Chuimau, o Carbon dloxsda. Uquid or Sob imeant 1
Fl Walui i1ty Do isileclive 00 ive Orta not avaiable . . Y
re Co #2p0300 Contuiuns il water 611 Storchiometric AW to Fusl Rattor osson 2
Data not svailabie Wate Pou.:.lm
6.1 Flame Tempersture: Data ot aveliable Human oxiclty 1
a— Aquave Tonety o 3
Aovthatic Effect 2
CALL FUH MEDICAL AL, 7. CHEMICAL REACTIVITY Resctvry
VAPOR o tvost 7.1 Resciivity WIth Water: No reaction S"(:c" A C',
knatusg 1O eyes, noss, & oat. (]
T a1, wik Chuve heaiaci, HMCull braathing, or 1oss of 7.2 Peactviy with Common Wateraic No Saif Hlomcson ;
cunsClousiess. reacuon
Movu 16 Itual) au 7.3 Btabirty During Traneports Slabie 113 NFPA Marers Clssificator
! evailieng has 5100ped, grve aruficial resplration. g Category Claasificetion
H Lenwthiog s ditfull, Give oayyen. 7.4 Neulraizing Agents 1or Ackds and Mealth Haza/a (Skoe) 2
Cavetica: Not perdnent "
Tammabiiity (A
b:'c:":"z to skin and eyes. 7.5 Polymertratiore Not perinent s (V'( o ;
EXPOSUYG i swaliowed. will Cause NsUSsa, vomiting, of koss of consciousness. 7.8 Inhibhor of Pofymenation: sactivity how
Honnove COntBimmioiug Chittuiyg 8193 Hiws, Not pertnent
Flush affeClod arues with plunty Of watuf.
IF 1IN EYES, hol uysidts Dpen and tiush with plenty of weter 7.7 Molar Ratio {Reactant to
IF SWALLCWED and victim 13 CONSCIOUS, have vicim grnk watse Productt Data not avallable
o ik, X
DO NOT NDUCE VOMITING. 7.3 Reactivity Group: 32
12 PHYSICAL AXD CHEMICAL PROPERTIES
121 Physical State st 15°C and 1 e
HAAMFUL TO AQUATIC LIFE IN YERY LOW CONCENTRATIONS. Uauad
Foullng 10 3Noruhiw.
PR Water May bo ¢angorous il It enters waler intakes. 122 Molecular Weight 106,16
P Nuti 123 Boillvg Polrt st 1 atme
o:lution Nouy local health snd wiidlite officiats. 280.4F = 190.9°C w 405.1°K
Nouly 0peralors Ql Hweally wator iNtakel. 124 Freezing Point
. B4 2F - k7 9C - 225K
. 1. RESPONSE TO DISCHARCE 2. LABEL 1. WATER POLLUTION 125 Critical Tempereturs:
{See Rraponse Methods Handbook) 1.1 Category Flammable Souid 2.1 Aquatie Towseny: 8508°F = 43.8°C w 817.0°%
tese wami Aammability 2.2 Clasa:d 22 pom/ 96 N/bluegit/TL, /tresh weter 128 Crities! Presaurs:
nQ-high
Evacusts area 3.2 Walerfowl Toxicity: Data not evailabia 513.3 atm = 34.55 pala = 2540
Should be remaved 83 Blological Oxypen Demand (BOOY MN/m?
Chermecal and physical trealmant 0 b/, § daya; 0% (theor.), 8 cays 127 Specitic Qravityr
8.4 Food Chain Concentration Patentiat 0.884 &l 20°C (3que)
Data not available 128 Uauid Surtece Tensiort
28.5 dynes/Cm = 0.027%8 N/m at 20°C
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 129 Uquid Water Intectacial Tenelor
31 €A Competlbiltty Clasa: Aromatic 4.1 Physical 3tate (as shippedy: Liqud 8.4 oynes/tm e 0.0064 N/m st 20°C
Hywrocarbon 4.2 Color: Cowxless 1210 VYapor {Qas) Specific Gruvity:
32 Formuia m-CaHo(CHa)e 4.3 Odor: Like benzens: chasacteriatic aromatc Not pertnent
3.3 IMO/UN Designatiore 3.2/1307 1211 Ratio of Specific Heats of Yapor (Cask
3.4 DOT D Neo: 1207 1.071
3.6 CAZ Reglatry No. 108-18-3 1212 Lxtent Heat of Yaportextion:
147 B/ - 81.9 cal/y =
243 X0 uing
5. HEALTH HAZARDS 3. SHIPPING INFORMATION 1213 Hest of Combustion: —17,554 B/t =
—0752.4 cal/g = ~408.31 X 10* J/hg
L1 Personal Protective Equipment: Aporoved canister or air-suppiied mask; gogoles or face shield: 9.1 QGrades of Purtty: Ressarch: §0.09'%: 1214  Hest of Decompoaltion: NGt perdnent
plaanc glovas and boots. Pure: 99.9%; Technicak: 99.2% 1215 Heat af Sokston: Not persent
52 sy F 0 : Vapors Causs headache and dirziness. Lioud inftates oyes and 92 Storwpe Tempersiure: Ambient 1218 Heal of Polymerxton: Not pertinent
BN, it LR8N N0 kungs, CAUSEY YW E COUQNING, MIUess, and rApKly Ceveioping puimonary 1.3 Inert Atmosphers: NO requirement 1225 Heat of Fusiors 20.01 cal/g
sowma. 1t inQested, CAUBGS NaussR, VOMIUNG, CTamps, Neadache, an0 coma; can be latal. Kdney 3.4 Ventng: Open (flama wester) or 1226 Limiting Yaise: Datx nol rvalabie
And Fve( Camage Can OOCU. prossure-vacuum 1277 Reld Vapor Pressurs: 0.34 pus
4.3  Treatment of Exposure: (INHALATION: remove 10 esh wx; adminiater artficlal respwation and
oxyQen A required: calt a doctor, INGESTION: 0o NOT Induce vormiting: call & docior, EYES;
Nuah with waler fOr a1 least 15 min. SKIN: wipe 0ff, wesh with s0ap arxl waler.
B4 Threshodd Limn Yalue: 100 ppm
4.5 8hort Term inhalation Limita: 300 ppm for 30 min,
S8 Toxicity by Ingestion: Grade 3; LDuve = 50 10 500 g/hg
8.7  Late Toxicity: Xidney and lver damage.
6.3 Vapor (Gaa) Irritant Characterietics: Yapors causs & sight smarting of the oyes or respiatory
Fysiem ! presant In Iwgh concentrations. The #f1eCt s 16mporary.
6.9  Liguid or SoMd trrriant Chassctenatica: Minimum hazard. It apuied 0N clolhing and wiiowed to
(OMaN, May CaUS® SMAng and ecdenig of the skin, NOTES
5.10 Odor Theahokd 0.05 ppm
© A4 K11 IDLH Yames: 10,000 ppm

Cnmmtam fiea

JUNE 1985




o-XYLENE

XLO

Common Synonyma Watery Bquid Colortess Sweoet odor

5. FIRE HAZARDS

18, HAZARD ASSESSMENT CODC
{S+e Hazard Assessment Handbook)
A-T-U

11 RAZARD CLASSIFICATIONS
11.1 Code of Federal Regulstions:
Fiammabie tquid
112 NAS Hazard Rating for Butk Water

Transportatior
Category Ratng
Fye. —— e 2
Heanth
VYapor frritant —_— !
Liquk! or Solt rmant . 1
Poisons 2

Yater Poiuvon
Human Toxicty — e Y

Aquatc Toxerry 3

Assihetc EXect . 2
Asacuvity

Other Chemicals — 1

Water . |
SefReacton_ ... 0
11.3  NFPA Haxard Clasaincation
Category Clasaification
Health Hazerd (808) e . 2
Flammabiity (Ao w3
Reactvity (Yellow) v . 0

12 PHYSICAL AND CHEMICAL PROPERTIES

12,1 Physlcal State ot 15°C and 1 atme
Oguid
122 Molecular Weight: 106,18
123 Boinng Polnt at { atm:
291.9°F m 144.4°C = 417.8°K
124 Freezing Point
=13.2'F = —25.2°C w 248.0°K
1.5 Critical Toemperuture:
874.8°F w I57.1°C = 830.3°K
128 Critscal Pressure: i
5415 aUm = 3434 psla = 2732 |
MN/m?*
127 Specific Gravity:
0.880 at 20°C (Sauid)
128 Ukguid Surfece Tensiomr
30.53 dynes/cm = 0.03053 N/m at
15.5°C
128 Liquid Water Intertacial Tension:
38.08 dynes/om = 0.03808 N/m at
20°C
1210 Yapor {Gas) Specific Gravity:
Nat pertiosnt
12.11  Ratio of 3pecific Heats of Vepor (Gask
1.068
1212 Latent Heat of Yaporization:
149 B/ = 82.9 cal/g =
2.47 X 10% Uxg
1213 Heat of Combustione —17,558 Bru/b =
—=0754.7 ca/g = 408,41 X 100 Wrxg
1214 Heat of Decompowtion: Not pertrent
1215 Heat of 3olution: Not pertnent
1218 Heat of Potymertation: Not pertinent
1225 Heat of Fusiorr 30.84 calig
1226  Umiting Yalue: Daiz not avalable
1227 Reid Yapor Presaure: 0.28 psla

NOTES

s FOumemytenzens 6.1 Flash Polnt 83°F C.C.. 75°F O.C.
At 6.2 Flammable Umita In Al 1.1%-7.0%
Floals on water. Flammable, kritaling vapor b produced. 6.3 Fire Extinguishing Agents: Foam, dry
chemical, of CADON (hOXIde
84 Fire Extinguishing Agents Xot ta be
Sug dialiiagu # PUssLiv. Auup Duupio sway Used: Waler may ba ineffoctve.
Car b it i and vapor 8.5  Special Haxards of Combustion
?-::;‘-c?r:‘l.\-:n::"\‘r:l ‘:J?-b:u:nm\)ml Imatonat. Producta: Not perunent
Houfy Cal Nealifh AN pOtLILN Contrut Bgences 4.6  Behavior in Fire: Vapor 13 heavier than air
) and may UVavel considecabla Cistance 1o &
sowca ol igniton end flash back.
8.7  lgnftion Temperaiure: 860°F
i!l:::::'c\la':glonq vapor trad may ocour. 8.8  Erecirical Hazarct Class ), Group O
Vapor may sxpixie f Qoasd i AN enclossd area. 8.9 Burning Rste: 5.8 mm/mn,
Ebmaguaan i o, Gy Chatoins o Carbon i 810 Adiabatic Pame Tamperature:
Fire Watai may s wwlluttive 0n (o Cala nal avaiable
' Cout wapusod Comtamms wilh waler. 8.1t Stolchlometric Alr 1o Fuel Ratice
Oala nol avaiatie
8.12 Flame Temperature: Data nal svallable
! CALL FOH MELICAL Al 1. CHEMICAL REACTIVITY
YAPOR . and throat 7.1 Reacttvity With Waler: No reaction
Z’i‘&'ﬁaf’muﬁ'&.acm, tficult treathing, of loss 7.2 Asactivity with Common Matecials: No
of consciousnesa, reacton
:‘Z::n‘:u’;;:l::lopped. orve sruticial tespuaon. 7.3 Stabiity Ouring Transport: Stable
I roa g v AILCUlt, Jive DXy, 7.4 Neuusilzing Agents for Ackds and
Caustica: Not pertinent
ﬁm’,{; 10 skin and ayes. 7.5 Potymertzaiion: Not perinent
EXDOSUTC 1 swalirwed, wiil Catss Nausea, vomitng, or loss of 7.8 Inhiblior of Polymertzation:
R anastod cloiung and shoes. Hot pernent
Flush uftuciod argas with plunity Of walwr, 7.7 Molar Ratic {(Resctant to
i R e e s s e s e Procucix Oae ot vt
ot 1wl 7.8 Reactivity Qroup: 32
DO NOT INDUCE YOMITING.
Dangerous 10 squatc e In high concenvatons.
Water ;owmg 10 aNOveiine.
ay Du dangerous f It eniers water iNtakes.
Pollution Nobty ocat health and wikiia omc:als.
: NOUfy Dpwalns Ol NuaDy weluf Nlards.
L RESPONSE TO DISCHARGE 2 LABEL 3. WATER POLLUTICN
{See Asspones Methods Handbook) 2.1 Caiegory: Flammable Scqusd 1.1 Aquatic Toxkity:
Iabue waming-high flammabiitty 22 Claas ] > 100 mg/1/96 he/D. magna/TL, /fresh
Evscuate ares whator
Showid te removed 2.2 Waterfow! Toxicity: Data not avafable
Chemical end phymical treatment 3.3 Blological Oxygen Demand (BODX
Q 1/, 5 gays; 2.5% {theor.), B days
4.4 Food Chain Concentraiion Potentlak
Oata not aveilabie
L CHEMICAL DESICNATIONS 4. OBSERVABLE CHARACTERISTICS
L1 €O Compatibiity Class: Aromatic 41 Physical State (ss shipped) Lguid
Hyorocarnon 42 Color Cokoriess
32 Formuix 0-CeHe(CH1)s 4.3 Odor B ke chas
3.3 IMQ/UN Deslgnation: 3.2/1307
34 DOT IO No2 1307
R 3.5 CAS Regisiry Mo 95474
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
L1 Personal Protective Equipment: Approved canlsier or ar-suppled mask: goggles of face shield: 5.1 Qrades of Purity: Research: 09.95%:
plastc gloves and boots. Pure: 99.7%; Commerdiat: 554 %
52 Symptoma Following Exposurs: Yapors cavse headache and duriness. UQuid rmiates eyes and 9.2 Storspe Tempersture: Amblent
3 It lakon MG NQa, Causs srvin o COUQNING, ClsUses, Arxd (RDIly CEvSIONIng puirmonary 2.3 Inerl Atmosphers: No reaction
sosTa. il INgested, Causat nausea, vOTYUNg, CTamps, Neadache, and coma. Can be fetal, 2.4 Yenting: Opon (flame anester) or
Kxaney and ifver damage Can ocour, DresaLre-vacuum
8.3 Treaomeni of Exposurs; INHALATION: remove (10 fresh ar; administer artificial respirstion and
arygen f required; cait a docior, INGESTION: co NCT induce vonvung; call a ooctor. EYES:
Suadl with water {00 al least 15 min. SKIN: wipe Off, wash with scap and waler.
. 54 Threanoid Limnt Yakse: 100 ppm
835  3hort Term Inhalanon timita: J00 ppm for 20 min.
. &8  Touctty by ingestion: Cirace 3; LDis = 50 t0 500 mg/kg
k 5.7 Late Tomkity: Kioney and iver damage,
48 Ympor (Qas) irrftant Charactariatica: Vapors cause & sight smarting of the syes or respicatory
system It present In high concenvabons. The sect is tlemporary.
[l S8 Licued or Bokd iritant Characteristics: Minumum hazard, if aptied on clothing and aflowsd to
i Temam, May CAuSS WRAIUNG ANd faddening Of the siun.
' £10 Oocor Thweehokt: 0.05 ppm
! K11 1DUt Yakoe: 10,000 ppm

ey
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Comemon Synonymas Colortess Sweet odor

Watery hqusd

6. FIR{ HAZARDS

10. HAZARD ASSESSMENT CODE

1, 4-Dvnatyoenzens 8.1  Flash Polet 81°F CC. (Ses Haxard Asssssment Handbook)
Xyla! 8.2 Flammable Limits in Alr 1.1%-8.8% AT-U
Ficals on water. Flammable, immaling vapor Iy produced. 8.3 Fire Extinguishing Agents: Foam, ary
Freanog poatis 587 chamecal, or carbon dioxide
8.4 Fue Extinguishing Agents Not ta be
- .
S10p duasharge it posable Reop puople away Used: Waler may Ds inellectve. 11, HAZARD CLASSIFICATIONS
Call o Uupartmant 8.5 Specisl Harards of Combuston .
Avowl CONtact wills hquid and vepor Products: Not pertnent 1.1 Code of Fecernl Requiatione:
Iholale atkl (uagva dichacgod Matenat . Flammabhe douid
NQuly iCal houlllt diad polluliun CUIrul 8GANCIES. 8.8 Behavior in Fire: Vapor '3 heavier than ak 112 NAS Mazard Ratng for Water
and may lravel considerable distance 10 & atng Bk W3
30wCe of Ignition and Mash back. Trensporatior
8.7  lgnitlon Temperature: 870°F Category Rating
F,'—*““":‘LE por trad mey 0.8 Electrical Huzard: Cass 1, Group D L 3
FlashDack a. YA u ocTur
V:uof may ::Z?')Od W igruted I an erxiosed area. 49  Buming Rate: 5.8 mm/min. Huﬂ"v vt .
Wt duil-Cotaniet Drsattvnd sppareius 8.10 Adtabatic Fume Tempersture: apor trman
Eaungunn wih [Qan, iy Churtical, O Carbon doxxie Outa not svatisble Ut or Scid trrant 1
VWalul My e uituClive o0 f¥e. | Por — .
Fire Gl wrsronu Cortumrars ~ih walol 011 Stoichiomatric Alr 1o Fust Ratior e 2
Date not sveilable » v
812 Flame Temperature: Data not available Human Toxery o 1
Aquavc Towety 2
Assthetc £Moct — 2
CALL FOM MECILAL AlD. 7. CHEMICAL REACTIVITY Reactvity
YAPOR o st 7.1 Ruactivity With Water: No reaction wcum’ Cremeat oo ;
Mntating 1O #ves, NOss & odl. . ater .
I iinaind, will CHuse OULIness, Uhaul breathing, of T2 Rexctivity with Common Matertals: No Seif Raacton . _ 0
1088 Of CONSCUMMEL. resctuon
Move 10 irval a8 7.3 Staniuty Ouring Transport: Stable t1.3 NFPA Hezara Cusaincation:
11 LeoBituwy has slopped, gve arubcial respration T4 Neutralizing Agenis for Ackde and Category Classification
11 Uruatiurg s aitheull, yive dayyon. - a4 Health Hazarg (Sive) 2
Causlicy: Not perinent Fla iy (R 3
Lawio 7.5 Polymerizavon: Nol pertinent ity (Red) oo
itntaure} 1o skin and eyes. F (Y esow) °
Exposure It swaiowed, will CAUSS NEUSSA, YOMING, 1038 Of COMCIOUINEs. 7.8 innibitor of Potymerzation: '
Renve Cuntmiiated ClOHw &g shous, Nol pertinent
Frush situctog wiues wiul Dletly QU wdtul.
|F\‘:v EYES, hokd uysialy Opon and flush with plenty of water, 7.7 Molar Ratto (Reactant to
iF SWALLOWED and vcum 15 CONSCIOUS, have vsctm conk water Producty Data nal avar'able
o 1min
DO NOT IVOUCE VOMITING. 78 Rescivity Qroup: 32
12, PHYSICAL AXD CREMICAL PRCPERTIES
121 Physcal State ot 15°C and 1 atrre
HAAMEUL TO AQUATIC LIFE IN VEAY LOW CONCENTRATIONS. Liguid
Founsg 10 shorune.
Water May Du dangerous f i enters waler intskes. 122 Molecular Waight 108.16
Pollution 123 Bolling Polnt at Y st
, Fob Nouly local haaith and widiite ofiicials. 280.9°F = 1383°C = 411.6°%
Nttty Uput 810y Of NuAILY waluf Ntshes. 124 Freezing Point
R 55.9°F = 13,2°C = 288.5°K
1. RESPCNSE TO DISCHARGE 1 lABEL 2. WATER POLLUTION 125 Critical Temperaturs:
(S« Response Methods Handbook) 2.1 Category: Flammable liquid 1.1 Aquatic Toxletty: GA.4°F = WUILC w 162K
1nse warning-regh flammability 22 Clasa:l 22 pom/96 v/ DILeIL TL / fresh water 128 Critical Pressure:
Evacuale aras 8.2 Waterfowl Toxicity: Data not avasadie 508.4 atm = 3485 pala = 2510
Should be removed 1.2 Blologlcal Oxygen Demand (BODY MN/m?
Chemical and physical reatment 0 /o in S days . 127 Specitic Gravity:
8.4 Food Chain Concantration Patential 0.881 at 20°C MPauid)
Dsta not avaiable 128 Liquid Surface Tenslomn
28.3 Oynes/om = 0.0283 N/m at 20°C
3. CHEMICAL DESIGKATIONS 4. QBSERVABLE CHARACTERISTICS 29 L 1 Water Intert N
3.1 CO Compatiblity Class: Aromatic 4.1 Physical State (se shipped)t Uquid 37.8 dynes/cm = 0.0378 N/m at 20°C
Hyroca/pon 4.2 Coéor: Coloriess 1210 Yapor (QGas) Specific Qravity:
3.2 Formuia: p-CaHe{CHa} 4.3 Odor: Uxe benzene: chasactenstic aromatc Nolt paronent .
3.3 IMO/UM Designation: 1.2/1307 1211 Rato of 3pecinc Heats of Yapor {Qask
3.4 DOT ID Noz 1307 1.0M
3.5 CAY Regtatry No: 108-42-2 1212 Latent Heat of Yaportzation:
150 Bru/th = 81 calg =
2.4 X 10% Jing
5. HEALTH HAZAROS 9. SHIPPING INFORMATION 1213 Heat of Combanatior: —17,559 Bau/ =
. —B754.7 calig = —408.41 X 104 J/kg
5.1 Personal Protactive € \ppe carvster or alr- mask; goggias or lace shieid; 9.1 Qrades of Purity: Research: 98.99%; 1214 Keat of O Not )
plasic gioves and boots. Pue: 99.8%; Techncal: 99.0% 1215 Heat of Sohtion Not perd
5.2  Symptioms following E£xposure: Yapors cause hoacache and dizriness. Uquid Yriates eyes and 2 Storage Tempersiure: Ambient 12,18 Heat of Not et
BUN. 1T Laken Nt UGS, CaUses 3Jevers COLQNING, (3lre3s, and rapkily developng pulmonary 9.3 Inert Atmosphere: NO requvement 1225 Heat of F 32.83 calrg
edema. if INQenled, CaUSot NaUSKE, vONTYLNg, Cramps, hesdache, and coma. Can be fatal 94 VYeating: Open (lame ameator} o 122 1 v Dala not o
Kianey and Uiver Gamage Can OCO. Prassure-vacuum 1227 Aokt Yapor 0.34 pria
83  Treatmeni of Exposura: INHALATION: remove to tresh ak; adminisier anificial respiration snd
oxygen f required: call @ oocior. INGESTION: do NOT incuce vorving: call a doctor, EYES:
farsh with water 106 af leasl 15 min. SKIN: wipe Off, wash wilh 304D and waler,
5.4  Threenokd Limit Yales: 10G ppm
5.8 Bhort Term inhalation Limits: 200 pom for 30 min.
5.4 Yoxkity by ingeston: Grade J; LDse = 50 10 500 mg/kg
57 Late Toxkity: Kidney amd iver damage.
5.8 Vapor (Gas) Irmiant Characierisiica: Vapors cause e sight smarting of the eyes o respweiory
Tysiem 4 present in high concenuatons. The effect s 1emporary,
9.9 Ligud or 3okd Inftant Cheractentetica: Muwmum hazard, 1 spuied on ciathing and allowad lo
1eTAn, MaY CAUSE MMAMLNG RN 10008NINg Of UV SR, - HOTES
$.10 Odor Thrwehold: 0.05 ppm
8.1t IDWM Yahwe: 10,000 pmm
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10. HAZARD ASSESSMENT CODE
{See Hazarnd Assessament Handbook)

A-T-U-X-Y

1. HAZARD CLASSIFICATIONS

1.1 Code of Federul Reguistions:

CRAM-A

112 NAS Hazard Reting for Bolt Water

Transporatore Not tated

113 NFPA Hazard Classficatiort

Not fisted

s
129
17

12,9

1721

1211

12.12

7wn

12
1218
12218
1225

1227

PHYSICAL AND CREMICAL PROPERTIES

Phrysical Stale ot 15°C and 1 st
Salid or dexad
Motecular Weight 122.2
Botling Point at t strme
410°F = 2177C - 485°K
Freexzing Polnt
—dAC 1 +108°F
- =40 10 +45'C = 233 10 318°X
Critical Tamperature: Not pertinent
Crrocal Pressury: Not perdnent
Spacific Qrvity:
1.01 a1 20°C (Squid)
Liquid Surtace Tenelort (set)
30 dynes/cm = C.000 N/m at 20°C
Uquid Water intertacial Tensior: {set)
25 dynet/om = 0.025 N/m 31 25°C
Vapor (Gas} Specific Grrvity:
Not peronent
Raflo of Specific Heats of Yapor (QaeX
Not pertrent
Latenit Haat of Yaportzation:
21274 Ba/D = 118,19 cal/g =
4.9451 X 10% J7kg 81 25°C
Heat of Combustiorr —15,310 Stu/iy
= —8,500 cAl/g = =358 X 10* J/kg
Heal of Decompositior Not pertnent
Heat of Solstiore Not pararent
Heat of Polymertzatiors Not pertinent
Hest of Fusiorr Dats not svadabie
Limiting Yasue: Cala not avaiable
Reid Vapor Pressure: Oals not svalabie

5. HEALTH HAZARDS (Continved}

Late Toxicity: Damage 1o heart muscie, and changes n liver, kidnery, and spiesn 1 rats

Common Synonyma Soid o tiqud Light yetlowrsh brown  Sweel tanry odor €. FIRE HAZARDS
Dvme 6.1  Flash Polnt 186°F C.C.
é::&ﬁ €2 Flammable Limits In Alr 1.4% (LFL}
2:Hywosy-rrylene May float or siok in water. 8.3 Flre Extingulshing Agenta: Water, dry
chemical, foam, caroon doxoe
8.4 Flre Extinguishing Agenis Not to be
Stop UISCharyu il POss Dlu, Reup Peuply swey. Used: Not pertinent
Cail ww Quganmant N 8.5 Speclal Hararda of Comdustion
Ir::‘:r;'u:c': '«:’J:ﬁ:".?ﬁw:fxfamﬂ.ﬁ'yful'.r,oncm Proguct: Toxic vapors of unoumed
matesal may (orm n fice.
8.6 Bahavior In Fire: Not pertnent
8.7 Ignition Temperature: 1110°F
6.8 £lectrical Harsra: Data not available
ROSANESS GASES ARE PRODUCED IN FIRE. 6.0 Buming Aate: Duls not avarible
Wuot ;)o-{gln Bw) soil-CONtAINm] Diouttrg appatatus. 6.10  Adiabatic Flame Tamparsture:
Extusgusah wilh Jry chomucais, 1oam of caibun doads Data not avaliabie
Watut ey s inaifoctve on e 8.1 Stoichiometric Alr to Fusl Ratio:
Fire Data not availsbie
6.12 Flame Temperaiure: Data not avallabie
CALL FOR MELICAL AID. 7. CHEMICAL REACTIVITY
pust 7.1 Fesctiyity With Waler: No reaction
iiaung lo eves. nose end voal. 72 Resctivity with Common Matertals: No
Muve vICH 10 lrush v, st with plonty of water reacLon
11 v, 0k sy comn 0t v slry 73 Sianiy uriog Tranaport: Suble
18 Draalinng 13 GINCUH, yive Oxyyen, 7.4 Rautralizing Agents for Acide snd
Caustica: Not pertinent
ﬁm’,‘\z .O:.ﬁl'.l,?d oyer. 7.5 Polymerization: Noi pertinent
Exposure I swalkrwes Of 3kn ia wxposed wil Cause naussa ANG vormting. 7.8 Inhiditor of Polymaertzation:
Huhovw -.'L-)nlnmuuwu CIOUNIK] B 360w, Not puctnant
Fiush slleciog a/0uy witly plwiity Of walot
I IN EYES, 1Ot uydindy OPun a0u Hlush with plenty of weter. 7.7 Molar flatio (Reactant to
IF SWALLOWED st wacun w CONSCICUS, have vicim unnk weler Producty Data not evailable
OF IR 40 Nave VIS NGUCE YONEING,
IF SWALLOWED und vt @ UNCONSCIGUS OR HAVING CON- 73 Rasctivity Group: Data not available
YULSIONS, 00 notlu) #aCupt howp viGlin warm
MARMFUL TO AQUATIC UIFE IN VEAY LOW CONCENTRATIONS.
Water Zc:lu;i :‘.m;:’:& 1 anieny watsr inlakes,
Poilution Notity local heatth 8nd widita officials.
Nolfy (pe/alofs Of NediDy waltd ldrLY.
1. RESPONSE TO CLSCHARGE 2. LABEL 3. WATER POLLUTION
{See Assponse Meihode Handbook) 2.1 Caleqory: Nona 8.1 Aquatic Toxicity:
13808 WamINg-water Conlaminant 2.2 Claea: Not pacunent 12, 6 isomed)
Ruauict access 7-9 ppm/*/uout/lethal/lresh water
Machanical contalnment *Time period not specitied.
Shouid be removed 8.2 Waterfowi Toxicity: Data not svailable
Chacrucal and pivysical rsaiment 1.3 Bioiogical Oxygen Demand (BODX
1% of theorencal In 5 days
1 CHEMICAL DESIGKATIONS (. OBSERVASLE CHARACTIRISTICS W4 Food Chain Concwntration Potentiat
3.1 CQ Compatibiiity Class: Not kated 4.1 Physkcal State (a3 shippedk
32 Formua 2, 8-{CH1)sCeHOH Sotid or bouic
1.3 IMO/UN Designation: Nt irated 42 Color: Light yefiow-brown
3.4 DOT D Nox 2261 4.3 Odor: Sweot tary
3.5 CAS Begistry No: 1300-71-46
S. HEALTH HAZARDS 9. SHIPPING INFORMATION
5.1 Personal Protective Equipment: Organic canistar mask; goggies or [ace shleld: rubber Qloves; 9.1 Grades af Purtty: 9% 2, 8-Xytenol. Other
oher Droteciive CIOhing 10 pravent CONLaCT with shin. commercial Xylsnois incluce 2, 3-; 2, 4!
12 Symptomas Following Exposurs: Vapor ¥msies eyes, noss, and throat and is readily absorbed 2,53, 41 3, 5+ and vanous mixtures
TYOoUQh MUCOUS MeMiNanes NG uNQE, Hroducing general OXIC SYMPIOMS {weaknels, QITiNess, of these, Properuos we simiar 10 those
headache, afhcult braathing, twitching), CoMact with shin causes lemporary prcking and of the 2, 8- compound,
intense turning, then Jocal ansathesia, ANSCIsd s/erl Wnitlally 3HOw wivle Giscoloraton, wrinklng, 2.2 Stormge Tempernture: Amblent
and 3OMBNINg, hHen become red, thent brown or MHack (agne of gangrense). Extunsive buwns may 9.3 Inert Atmosphecs: NO requir ement
PerfTet RDSOIDHON Of CHIMICA! 10 PrOCUCS XIS TYMPIDMa JescnDed AbOve. INQeston Causes 1.4 Yeniing: Open {flame arester)
rMaton of mouth and atomach, nausas, pain, headachs,
QThCLTT Drsatning, and teatching,
5.3  Tresumenti of Exposurw: Gel medical attention a! once [ollowing exposwrs to this compound.
INHALATION: remove patent immackaiasly 10 rash akr, imisnon of nose or dvoa! may be
BOMmewhat reldved by Spraying Of QasQhng with waler unt! all 0COF is gone: J0J% Oxygen
NNalabon Ia INKCALed [OfF CYANOSIS OF resprRiOry disUess; kuep patent warm, but nol hot, EYES:
Rood with running waltid for 15 min.; A phy is not . 0
for anothed 15 mun; 2.0 dropa of 0.5% poNOCRIng O squivalent may be instlled aftes firal 15
men: 00 POt use O Or Oy CINMANts Lniess OrCered by physician. SKIN: wash affected areas
wrth la/0® Quanirties O waled or sOapy wetdr uNUl all OdOr ia QoMa; hen wash with sJCohol or 5.6 Toxkly by Ingestion: Grade 2 oral LOse = 1,070 ma/hg { )
20% QiyConn s0luLon and MOre water, heep Dalient warm, but NOt Mot Cover chemical burny 57
CONNOUSTY WIth COMPr #3583 wet with salrsted SOWUON of 3oduM thuceullale; apply NO salves 58 Vapor {Gas) Irttant C eriatica: Dala not avaiabie
o ontments lor 24 hey sner inhry. INGESTION: give large quantDes of quid [(salt water, weak 53 Udquid or Sofid lrrttant C aristica; Dala not avatadle
SOOI DICADONR IS IOHDON, Meik, Or Qrued) IDoWES By demuicent such as raw eQ white or 5.10 Odor Threshakt: Dala not symiable
corn starch pasie; d pcolfau vomiting dosa Not Toliow Imunectately, pive & mik! emetc {such as 1 £.11 1DLH Vaive: Data not avaladie
D, Mustard in plass of water), Of Uchie back of voal Repest PrOCedrs LAt YOMItus is hve
ol T 000r. SoMu demuicent 3houid De M N JIKMACh after YOMIUNg. Xeep padeftl COMIOMADY
AT,
S4  Threanoid Limit Yalue: 45 ppm
S5 Shon Tarm inhalstion Limite: Oats not svadable
(Continvec)
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APPENDIX H

OSHA JOB SAFETY AND HEALTH PROTECTION POSTER



The Occupational Safety and Health Act of 19

0 provides job safety and health protection

10N

for workers by promoting safe and healthful working conditions throughout the Nation. Re-

quirements of the Act include the following:

All employers must furnish to employees employment and a place
of employment free from recognized hazards that are causingor are
likely to cause death or serious harm or employees. Employers
must comply with occupational safety and health standards issued

under the Act.

Employees must comply with all occupational safety and health
standards, rules, regulations and order issued under the Act that
apply to their own actions and conduct on the job

The Occupational Safety and Health Administration (OSHA) of
the U.S. Department of Labor has the primary responsibility for
administering the Act. OSHA issues occupational safety and health
standards, and its Compliance Safety and Health Officers conduct
jobsite inspections to help ensure compliance with the Act.

The Act requires that a representative of the employer and a
representative authorized by the employees be given an opportunity
to accompany the OSHA inspector for the purpose of aiding the
inspection.

Where there is no authorized employee representative, the
OSHA Compliance Officer must consult with a reasonable number
of employees concerning safety and health conditions in the
workplace.

Employees or their representatives have the right to file a complaint
with the nearest OSHA office requesting an inspection if they
believe unsafe or unhealthful conditions exist in their workplace.
OSHA will withhold, on request, names of employees complaining.

The Act provides the employees may not be discharged or dis-
criminated against in any way for filing safety and health complaints
or for otherwise exercising their rights under the Act.

Employees who believe they have been discriminated against may
file a complaint with their nearest OSHA office within 30 days of
the alleged discriminati

If upon inspection OSHA believes an employer has violated the
Act, a citation alleging such violations will be issued to the
employer. Each citation will specify a time period within which the
alleged violation must be corrected.

The OSHA citation must be prominently displayed at or near the
place of alleged violation for three days, or until it is corrected.
whichever is later, to warn employees of dangers that may exist
there.

The Act provides for mandatory penalties against employers of up
to $1,000 for each serious violation and for optional penalties of up
to $1,000 for each nonserious violation. Penalties of up to $1,000
per day may be proposed for failure to correct violations within the
proposed time period. Also, any employer who willfully or
repeatedly violates the Act may be assessed penalties of up to
$10,000 for each such violation.

Criminal penalties are also provided for in the Act. Any willful
violation resulting in death of an employee, upon conviction, is
punishable by a fine of not more than $10,000, or by imprisonment
for not more than six months, or by both. Conviction of an employer
after a first conviction doubles these maximum penalties.

While providing penalties for violations, the Act also encourages
efforts by labor and management, before an OSHA inspection, to
reduce workplace hazards voluntarily and to develop and improve
safety and health programs in all workplaces and industries.
OSHA'’s Voluntary Protection Programs recognize outstanding
efforts of this nature.

Such voluntary action should initially focus on the identification
and eliminatjon of hazards that could cause death, injury, or illness
to employees and supervisors. There are many public and private
organizations that can provide information and assistance in this
effort, if requested. Also, your local OSHA office can provide
considerable help and advice on solving safety and health problems
or can refer you to other sources for health such as training.

Free consultative assistance, without citation or penalty, is available
to employers, on request, through OSHA supported programs in
most State departments of labor or health.

Augusta Area Office
Federal Bldg. & P.O. Box 40
Western Ave.,, Rm. 121
Augusta, Maine 04330
Telephone (207) 622-8417

More Information

Additional information and  Atlanta, Georgia Telephone numbers for  Washington, D.C.

copiesof the Act, specific OSHA  Boston, Massachusetts these offices, and addi- 1985

safety and health standards, and  Chicago, Iilinois tional area office loca- OSHA 2203

other applicable regulations Dallas, Texas tions, are listed in the

may be obtained from your Denver, Colorado telephone directory

employer or from the nearest Kansas City, Missouri under the United States ~ William E. Brock, Secretary of Labor
OSHA Regiona!l Office in the New York, New York Department of Laborin  [J,S, Department of Labor
following locations: Philadeiphia, Pennsylvania the United States

Occupational Safety and Health Adminstration

San Francisco, California  Government listing.

Settle, Washington

Under provisions of Title 29, Code of Federal Regualtions, Part 1903.2(a)(1) employers must post this notice (or a facsimile) in a conspicuous place where notices to employees are
customarily posted.
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EMERGENCY INFORMATION



POST IN TRAILER

EMERGENCY TELEPHONE NUMBERS
(LOCAL) Police Department
(LOCAL) Rescue Service

Santa Rosa Medical Center
West Florida Medical Center
(Local) Fire Department
Off-site Emergency Services
National Poison Control Center
Florida Poison Control Center
National USEPA Emergency Response
Florida Emergency Response

Chemical Manufacturers Association
Chemical Referral Center

Site HSO: Janet Burris
Site Manager: R. Michael Nugent
Regional HSS: Jack Davis

C-E Environmental HSM: J.A. Reynolds

911
911
(904)
(904)
911
911
(800)
(800)
(800)

(904)

(800)
(904)
(904)
(904)

(201)

623-9741

478-4460

492-2414
282-3171
424-8802

488-0190

262-8200
656-1293
656-1293
656-1293

992-2323 x264



POST IN TRAILER

ROUTES TO EMERGENCY MEDICAL FACILITIES

Primary source of medical assistance for the NAS Whiting:

Santa Rosa Medical Center
1450 Berry Hill Road
Milton, Florida 32570
(904) 623-9741

Directions to primary source of medical assistance: (map attached)

Drive 1 mile west from the site on Highway 87A, turn left, drive 5.5
miles south on Highway 89 to Berry Hill Road, turn right, travel 1.7
miles and the hospital will be on the right.

Alternate source of medical assistance:

West Florida Regiomnal Medical Center
8383 N. Davis Highway

Pensacola, Florida 32514

(904) 478-4460

Directions to alternate source of medical assistance:

Drive 1 mile west from the site on Highway 87A, turn left, drive 6 miles

south on Highway 89 to Highway 90, turn right and travel 13 miles to -
Davis Parkway (veer to the left). Travel 2.2 miles and the hospital is

on the right side of the parkway.

EMERGENCY STGNALS

At NAS Whiting portable radios are not anticipated to be used for communication.
In the event they were used, a transmission that indicates it is of an
emergency nature will take priority over all other transmissions. All other
side radios will yield the frequency to the emergency transmissions

Where radio communication is not available, the following air horn signals
shall be used:

HELP three short blasts {. )
EVACUATION three long blasts .
ALL CLEAR alternating long and short blasts ( . .)
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