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FOREWORD

The Department of the Navy developed the Installation Restoration (IR) program
to locate, identify, and remediate environmental contamination from the past
disposal of hazardous materials at Navy and Marine Corps installations. The
Navy's IR program follows the Department of Defense’s environmental restoration
program mandated by the Superfund Amendments and Reauthorization Act of 1986 to
address waste sites that may pose a threat to human health or the environment.

The Navy's IR program consists of Preliminary Assessment and Site Inspection,
Remedial Investigation and Feasibility Study (RI/FS), and Remedial Design and
Remedial Action at sites where hazardous materials were possibly disposed. The
Preliminary Assessment and Site Inspection identify the presence of pollutants.
The RI/FS analyzes the nature and extent of contamination and determines the
optimum remedial solution. The Remedial Design and Remedial Action complete the
implementation of the solution.

Previous investigations have determined that Naval Air Station (NAS) Cecil Field
has 19 sites that may pose a threat to human health or the environment;
therefore, an RI/FS will be performed at each site to address the extent and
magnitude of contamination at these sites.

This document presents the workplan, sampling and analysis plan (SAP), and health
and safety plan (HASP) for conducting the RI/FS for Operable Units 3, 4, 5, and
6, which include Sites 7, 8, 10, 11, 14, and 15. The workplan discusses the
history and environmental setting of the sites, and presents the RI/FS rationale
and scope of work. The SAP focuses on the field investigative procedures,
analytical methods, and quality assurance and quality control (QA/QC) procedures.
The HASP outlines the health and safety procedures for all field tasks.

Questions regarding this report should be addressed to the Commanding Officer,
Code OOB, P.0. Box 111, NAS Cecil Field, Jacksonville, Florida 32215-0111.
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PREFACE

The planning documents prepared to support the Remedial Investigation and
Feasibility Study (RI/FS) activities for Operable Units (OUs) 3, 4, 5, and 6 at
Naval Air Station (NAS) Cecil Field consist of the following three volumes:

. Volume I, Workplan;

. Volume II, Sampling and Analysis Plan (incorporating both the Field
Sampling Plan and the Quality Assurance Project Plan); and

. Volume III, Health and Safety Plan.

Together, the three volumes present the scope of the RI/FS activities. The
workplan (Volume I) describes the features of each site, provides a record of
facility and site history, describes the environmental factors, details previous
investigative results, provides an initial evaluation of each site, presents the
RI approach, details the RI/FS tasks, and outlines the project schedule.

The sampling and analysis plan (SAP) (Volume II) focuses on the field investiga-
tion procedures, analytical methods, and quality assurance and quality control
(QA/QC) procedures. The SAP provides a project description, describes site
management and field methods, details the technical approach and sampling plans,
and describes the QA/QC requirements for sample collection, sample handling,
sample analysis, data assessment, corrective action, and reporting.

The Health and Safety Plan (HASP) (Volume III) outlines the health and safety
procedures for all field tasks. The HASP includes material safety data sheets
for chemicals that may be encountered at each site and provides emergency
information and telephone numbers.

Volumes I through III of the RI/FS planning documents for OUs 3, 4, 5, and 6 have
been prepared by CDM Federal Programs Corporation (CDM Federal) and ABB
Environmental Services, Inc. (ABB-ES), under the Comprehensive Long-Term
Environmental Action, Navy (CLEAN) contract (contract number N62467-89-D-0317).
The format and scope of these documents are in compliance with Guidance for
Conducting Remedial Investigations and Feasibility Studies Under CERCLA (U.S.
Environmental Protection Agency [USEPA}, 1988) and Navy/Marine Corps Installation
Restoration Manual (Department of Navy (DON], 1992), as well as other applicable
USEPA and DON guidance documents.

The RI technical approach developed for each site comprising OUs 3, 4, 5, and 6
are based on several considerations including: (1) the physical characteristics
and geographic location of the site, (2) the history and previous use of the
site, (3) the results and conclusions of previous investigations, and (4) site
reconnaissance. The primary objectives of the RI are to collect sufficient data
to: characterize and quantify the nature and extent of contamination, assess
potential risks to human health and the environment posed by contaminants of
concern, support an FS at sources of contamination where remedial action is
warranted, and support a Record of Decision (ROD) for each operable unit
addressed. The FS is designed to screen and evaluate potential remedial
alternatives, and to conduct treatability studies to evaluate the suitability of
remedial technologies to site conditions and problems.
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Note that the Base Conversion and Redevelopment Commission is developing a reuse
plan for NAS Cecil Field in anticipation of the DON releasing the property.
Simultaneously, the Base Realignment and Closure (BRAC) Cleanup Team (BCT) 1is
developing a strategy to address environmental issues at the facility. The BCT
strategy integrates the activities under the Installation Restoration (IR)
program (including this RI/FS) with the operating compliance program and the
closure compliance program. The BCT strategy supports full restoration of NAS
Cecil Field. The DON is the lead agency in implementing this strategy; however,
decisions regarding the BCT strategy are being made jointly by the DON, USEPA,
and the Florida Department of Environmental Protection (FDEP).
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1.0 INTRODUCTION

ABB Environmental Services, Inc. (ABB-ES), began a formal program of site risk
assessment and implementation of mitigation health and safety programs in March
1981. At that time, existing departmental policies and practices were collected
and reviewed, additional needs identified, and a corporate personnel health and
safety plan drafted.

Currently, ABB-ES’' Health and Safety Manager (HSM) 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.

Prior to onsite activities, a site-specific health and safety plan (HASP) must
be completed by the project engineer or 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 site-
specific HASP is subsequently reviewed and must be approved by the Health and
Safety Officer (HSO). The designated HSO monitors actual site conditions and may
alter these requirements as needed. In all cases, personnel safety is the
paramount factor in decision making.

1.1 SCOPE AND PURPOSE. This HASP was prepared in conformance with the ABB-ES
health and safety program (see Attachment A) and is intended to meet the
requirements found in 29 Code of Federal Regulations (CFR) 1910.120. As such,
the HASP addresses all of the activities associated with the site investigation
at Naval Air Station (NAS) Cecil Field, Jacksonville, Florida. Compliance with
this HASP is required of all ABB-ES personnel, contractor personnel, or third
parties entering the site.

This document describes the training, monitoring, and work procedures that will
be employed to ensure that the health and safety program is implemented as
designed. The objectives of this HASP are as follows:

+ to provide a safe work environment,
» to minimize the risk of human and economic losses,

+ to comply with all applicable safety and health laws and regulations,
and

+ to ensure that project work activities are conducted in a safe,
efficient manner.

This HASP outlines project personnel and corporate health and safety policies;
provides a brief site characterization and description of the scope of work;
outlines potential hazards, protective measures, and monitoring for each site;
and summarizes decontamination procedures. In addition, the HASP includes
material safety data sheets (MSDS) for chemicals that may be encountered at the
site and provides emergency information, such as a map to the hospital and
emergency telephone numbers.

CEFOU3-6.HSP
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1.2 PROJECT PERSONNEL. This section presents a description of key positions
involved with health and safety for this project. All personnel identified below
will have completed the 40-hour Occupational Safety and Health Administration
(OSHA) required training.

1.2.1 Task Order Manager The Task Order Manager (TOM) is the individual with
overall project management responsibilities. Those responsibilities as they
relate to health and safety include provision for the development of this
project-specific HASP, the necessary resources to meet requirements of this HASP,
the coordination of staff assignments to ensure that personnel assigned to the
project meet medical and training requirements, and the means and materials
necessary to resolve any health and safety issues that are identified or that
develop on the project.

1.2.2 General Site Supervisor The General Site Supervisor (GSS) has vested
authority from the TOM to carry out day-to-day site operations, including
interfacing with the HSO.

1.2.3 Health and Safety Officer The HSO is designated by the TOM with
concurrence of the Health and Safety Supervisor (HSS) or HSM. The HSO will have
at least an indirect line of reporting to the HSM through the HSS for the
duration of his/her assignment as project HSO. The HSO is responsible for
developing and implementing this project-specific HASP in accordance with the
ABB-ES health and safety program. The HSO will investigate all accidents,
illnesses, and incidents occurring onsite. The HSO will also conduct safety
briefings and project-specific training for onsite personnel. As necessary, the
HSO will accompany all U.S. Envirommental Protection Agency (USEPA), OSHA, or
other governmental agency personnel visiting the site in response to health and
safety issues. The HSO, in consultation with the HSS or HSM, is responsible for
updating and modifying this HASP as site or envirommental conditions change.

The HSO is vested with the authority to stop site operations by ABB-ES or
subcontractor personnel (stop work authority) if he or 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 or safety reasons.

The HSO, through the HSS, ensures that all personnel entering the site are
qualified for downrange employment, in accordance with the ABB-ES health and
safety program requirements.

1.2.4 Health and Safety Supervisor The HSS will be responsible for: (1)
approval of the individual chosen to serve as the site HSO for this field
investigation; (2) review and approval of this site-specific HASP, as well as any
significant changes made over time to this site-specific HASP; (3) oversight of
the daily efforts of the HSO; (4) resolution of site disputes involving health
and safety issues; and (5) implementation of the HASP by the HSO. The HSS will
notify the HSM of any stop work orders issued by the HSO.

1.2.5 Health and Safety Manager The HSM has final authority over health and
safety issues that are not resolved at the site or through the HSS, and has
overall responsibility for ensuring that the policies and procedures of this HASP

CEFOU3-6.HSP
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are implemented by the HSO. In the various regions, the HSM may delegate
additional functions to the regional HSS.

1.3 TRAINING. Training is defined under the ABB-ES health and safety program,
and all personnel entering potentially contaminated areas at NAS Cecil Field
(Operable Units [OUs] 3, 4, 5, and 6) must meet the requirements of 29 CFR
1910.120. Personnel without the required training will not be permitted in any
area with potential for exposure to toxic substances or harmful physical agents
(i.e., downrange). Refer to Attachment A, Appendix B, of the ABB-ES Generic
Health and Safety Plan for further information.

1.4 MEDICAL SURVEILLANCE. All personnel entering potentially contaminated areas
at NAS Cecil Field (OUs 3, 4, 5, and 6) will be medically qualified for site
assignment through a medical surveillance program outlined in the ABB-ES Generic
HASP. Personnel who have not received medical clearance will not be permitted
in any area with potential for exposure to toxic substances or harmful physical
agents (i.e., downrange). Refer to Attachment A, Appendix B of the ABB-ES
Generic Health and Safety Plan for further information.

CEFOU3-6.HSP
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2.0 _CORPORATE HEALTH MONITORING AND SAFETY PROGRAM

To protect the health and safety of employees assigned to work at sites, ABB-ES
has developed and implemented a health and safety program. This program is
administered by a committee consisting of representatives of ABB-ES technical
department staffs with support from medical advisors. All personnel onsite must
be enrolled in the health monitoring program and each must receive training
appropriate for this assigned function.

In addition to ABB-ES employees, ABB-ES subcontractors and consultants working
on Navy 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 follow-up is conducted as appropriate,
Indoctrination and training include:

« site history,

* 1inventory of site chemicals known or suspected (will be updated and
reviewed at each stage of the field investigative program),

* Pproject organization,
* workplan review,
* project documentation,

* review of this site-specific HASP (site-specific HASPs are updated as
new information becomes available),

* review of decontamination Procedures,

* Pproper use and care of personal protective equipment (PPE),

* proper calibration and use of monitoring equipment,

* emergency response procedures,

* accident reporting procedures, and

* contingency plans.
Project-specific information on the items listed above will be presented at the
beginning of this document. This will provide critical information on health and
safety matters that may be needed at a moment'’s notice at the site. The project-
specific information will include:

* summary site-specific HASPs,

¢« chemical hazard data sheets,

* miscellaneous reports, and

* heat stress casualty prevention plans.

The ABB-ES health and safety program including medical surveillance, personal
protective equipment, and emergency planning, is presented in Attachment A.

CEFOU3-5.HSP
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3.0 PROJECT-SPECIFIC GENERAL INFORMATION

The information contained in this section is project-specific general information
such as site contact and phone number, dates of investigation, and other
information relating to general site safety. :

Site: NAS Cecil Field, Jacksonville, Florida

Site Owner/Contact: John Dingwall (904) 778-6495

Location: Jacksonville, Florida

Prepared by: ABB Environmental Services Date: 05/94 Revision:
Approved by: Date:

Proposed Date(s) of Investigation: 1994 through 1995

Background Review: Complete: X Preliminary:

Overall Hazard: Serious Moderate Low _ X Unknown ___

CEFOU3-6.HSP
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4.0 SITE CHARACTERIZATION AND ANALYSIS

4.1 SCOPE OF WORK. The field investigations at NAS Cecil Field (OUs 3, 4, 5,
and 6) will include geophysical investigations; monitoring well installation:
well development and purging; soil, groundwater, surface water, and sediment
sample collection; and general field data collection. Sampling and exploration
objectives, rationale, locations, methods, and techniques for these activities
are detailed in Chapters 4.0 and 2.0 of the Workplan and Sampling and Analysis
Plan (SAP), respectively.

4.2 SITE NAME, LOCATION, AND SI2E. NAS Cecil Field is located in northeastern
Florida, primarily within Duval County with the southernmost part in Clay County.
Downtown Jacksonville lies approximately 14 miles northeast of the facility main
entrance. The Georgia State line is located approximately 15 miles north. A
site location map for the six sites comprising OUs 3, 4, 5, and 6 is provided in
Figure 4-1.

NAS Cecil Field occupies more than 31,000 acres and can be divided into four
distinct areas: the main station (NAS Cecil Field), which occupies 9,516 acres;
the Yellow Water Weapons Area, which occupies 8,091 acres; Outlying Landing Field
(OLF) Whitehouse, which occupies 2,587 acres; and the 11,072-acre Land Target
Complex (LANTARPLX) Detachment Astor, which includes Pinecastle Electronic
Warfare Range, Stevens Lake, Lake George, and Rodman ranges. The main station
and the Yellow Water Weapons Area are bisected by State Road 228. OLF Whitehouse
lies approximately 7 miles north of the main entrance. OUs 3, &4, 5, and 6 are
located in NAS Cecil Field and the Yellow Water Weapons Area. OLF Whitehouse and
LANTARPLX are not included in this Remedial Investigation and Feasibility Study
(RI/FS) program and, therefore, are not discussed further in this HASP.

4.3 SITE HISTORY. Cecil Field was constructed in 1941, just prior to United
States involvement in World War II, on 2,600 acres of forest and farm land in
southwestern Duval County, Florida. The station now occupies more than 31,000
acres and employs more than 10,000 military and civilian personnel.

The official mission of NAS Cecil Field is to provide facilities, services, and
material support for the operation and maintenance of naval weapons and aircraft
and other units of the operating forces as designated by the Chief of Naval
Operations. Some of the tasks required to accomplish this mission include (1)
operation of fuel storage facilities, (2) provision of facilities and performance
of organizational level aircraft maintenance, (3) provision of facilities and
performance of intermediate level aircraft maintenance, (4) maintenance and
operation of an engine repair facility and test cells for designated turbo-jet
engines, and (5) provision of special weapons support.

Based on USEPA's evaluation of data collected during previous investigations, NAS
Cecil Field has been listed on the National Priority List (NPL) for Uncontrolled
Hazardous Waste Sites, according to Title 40, 40 CFR Part 300, August 30, 1990.
The NPL was initially promulgated as Appendix C of the National 0il and Hazardous
Substances Pollution Contingency Plan (NCP) on September 8, 1983,
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Previous investigations have determined that NAS Cecil Field has approximately
19 potential sources of contamination (PSCs), which are sites that may pose a
threat to human health or the environment. RI/FSs are being planned and
conducted at NAS Cecil Field to assess the extent, magnitude, and impact of any
confirmed contamination at these sites, and to develop appropriate remediation
for sites that are determined to pose a threat to human health and/or the
environment. Most of these sites have been initially grouped into OUs based on
the types of potential contaminants used at each site, the common chemical
characteristics of the suspected contaminants, and shared potential migratory
pathways or potential receptors. This HASP addresses the RI/FS activities to be
conducted for OUs 3, 4, 5, and 6, which consist of the following six sites:

- OU 3 Site 7, 0ld Firefighter Training Area;
Site 8, Firefighter Training Area, Boresite Test Range,
Hazardous Waste Storage Area;

+ OU 4 Site 10, Rubble Disposal Area;

« QU 5 Site 14, Blue 5 Ordnance Disposal Area;
Site 15, Blue 10 Ordnance Disposal Area; and

« 0U 6 Site 11, Pesticide Disposal Area.

The results of the previous investigations indicate that various media at these
six sites may be contaminated above acceptable levels. The primary constituents
identified during the previous investigations include metals (arsenic, cadmium,
chromium, lead, and mercury), extractable organics (polynuclear aromatic
hydrocarbons and bis(2-ethylhexyl)phthalate), volatile organies (1,1,1-
trichloroethane, trichloroethene, trans-1,3-dichloropropene, toluene, benzene,

and methylene chloride), and pesticides and herbicides (1,2-dibromo-3-
chloropropane, parathion, alpha-benzene hexachloride ([BHC], gamma-BHC, 2,4-
dichlorophenoxyacetic acid, and toxaphene). A summary of the maximum

concentrations measured for the chemicals previously identified at the six sites
comprising OUs 3, 4, 5, and 6 is presented in Table 4-1. Due to the presence of
1,2-dibromo-3-chloropropane at Site 11 (OU 6), special safety precautions are
required when working at this site. These precautions can be found in the Site
11 HASP Addendum (Attachment B).

4.4 SITE RISKS. Contaminants of concern known or suspected to be present at
OUs 3, 4, 5, and 6 are presented and discussed in this section. Also included
are the established exposure limits for those substance indicated as contaminants
of concern. Health hazards and safety hazards that are expected to be
encountered at each OU are also identified and discussed. Note that all areas
potentially containing unexploded ordnance will be cleared by the Naval Ordnance
Division prior to the performance of any work in those areas.

4.4.1 Health Hazards The potential for exposure to contaminants by field
personnel working at NAS Cecil Field OUs 3, 4, 5, and 6 does exist. However, at
this time it is thought that the concentrations of contaminants are low and that
the contamination associated with the six sites is mainly limited to groundwater
and soil. Therefore, the health hazards associated with all non-intrusive onsite
activities 1is considered to be low. The potential for exposure to site
contaminants does, however, increase during activities such as soil boring, soil
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Table 4-1

Summary of Maximum Measured Concentrations

Remedial Investigation and Feasibility Health and Safety Plan
Operable Units 3, 4, 5, and 6
NAS Cecil Fieid, Jacksonville, Florida

Site

Chemical

Concentration

Site 7, Old Firefighter Training Area

Site 8, Boresite Range/Firefighter Training Area

Site 10, Rubble Disposal Area

Site 11, Golf Course Pesticide Disposal Area

Benzene (groundwater)
Cadmium (groundwater)
Chromium (groundwater)
Lead (groundwater)
Methylene chloride (soil)
Cadmium (soil)

Lead (soil)

Chromium (groundwater)

Lead (groundwater)

Methylene chloride (soil)
1,1,1-Trichloroethane (soil)
Chromium (soil)

Lead (soil)

Chromium (sediment)

Lead (sediment)
1,1,1-Trichloroethane (sediment)

bis(2-Ethylhexyl)phthalate (groundwater)
Chromium (groundwater)

Lead (groundwater)

Mercury (groundwater)

Trichloroethene {groundwater)
Trans-1,3-Dichloropropene (groundwater)

Chromium (groundwater)
Lead (groundwater)
1,2-dibromo-3-chloropropane (soil}
Parathion (soil)
Toluene (soil)
Methylene chloride (soil)

(25 pg/ 2 in QA/QC samples)
1,1,1-Trichloroethane (soil)

(11 pg/ 2 in QA/QC samples)
Lead (soil)
Aluminum (soil)
Arsenic (soil)
Barium (soil)
Chromium (soil)
Copper (soil)
Iron (sail)
Magnesium (soil)
Zinc (soil)
alpha-BHC (product)
gamma-BHC (product)
2 4-Dichlorophenoxyacetic acid (product)
1,2-dibromo-3-chloropropane (product)
toxaphene (product)

6ug/t'
6 ug/2'
61 g/’
50 ug/2’
53 pg/kg
17 mg/kg
14 mg/kg

28 ug/t

20 ug/2'

80 wg/kg
82 ug/kg
16 mg/kg
47 mg/kg
6.2 mg/kg
4.7 mg/kg

16 pg/kg

46 1g/t
145 g/ 2’
60 ug/2'
0.8 pg/2'
1.6 yg/2
0.1 ug/2

332 ug/t’
573 ug/?’
160 wg/kg
330 pg/kg
16 pg/kg
24 pg/kg

39 ug/kg

8.3 mg/kg
1690 mg/kg
46.6 mg/kg

3.4 mg/kg

4.6 mg/kg

1.2 mg/kg

623 mg/kg

5.0 mg/kg

6.0 mg/kg

85 ug/kg

60 wa/kg

47,000 pg/kg
340,000 ug/t
73 ug/t

See notes at end of table.
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Table 4-1 (Continued)
Summary of Maximum Measured Concentrations

Remedial Investigation and Feasibility Health and Safety Plan
Operable Units 3, 4, 5, and 6
NAS Cecil Field, Jacksonville, Florida

Chemical Concentration
Site 14, Blue 5 Ordnance Disposal Area 1,1,1-Trichloroethane (soil) 11 pg/kg
Site 15, Blue 10 Ordnance Disposal Area (Soil sampling)
Acenaphthene 6,600 pg/kg
Anthracene 25,800 pg/kg
Benzo(a)anthracene 176,400 ug/kg
Benzo(a)pyrene 192,000 ug/kg
Benzo(b)fluoranthene 352,800 ug/kg
Benzo(g,h,i)perylene 103,800 ug/kg
Benzo(k)fluoranthene 176,400 ug/kg
Chrysene 202,500 ug/kg
Fluoranthene 238,800 ug/kg
Fluorene 3,000 wg/kg
Indeno (1,2,3-cd) pyrene 108,900 wg/kg
Naphthalene 5,700 pg/kg
Phenanthrene 108,900 wg/kg
Pyrene 275,100 pg/kg
Lead 599 mg/kg

Notes: wg/f = microgram per liter.
ug/kg = microgram per kilogram.
mg/kg = milligram per kilogram.
QA/QC = quality assurance and quality control.
BHC = benzene hexachloride.

! Exceeds groundwater standards for Chapter 62-550, Florida Administrative Code, maximum contaminant levels.
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sampling, and groundwater sampling. Based on the types of materials that were
used at the six sites comprising OUs 3, 4, 5, and 6, the types of contaminants
that could be found in the various media at these sites can be divided into five
categories: volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), pesticides, nitroaromatic chemicals, and metals. The basis of
classifying these materials is solely on their chemical properties. At one end
of the spectrum are VOCs that are very 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 conditions. Table 4-2 presents general
physical characteristics, odor threshold, threshold limit wvalues, and other
remarks for the previously identified and/or suspected chemicals at the six sites
comprising OUs 3, 4, 5, and 6.

All activities at this site will be conducted in unconfined areas. This will
minimize the chances of onsite personnel coming into contact with either high
vapor concentrations or strong liquid concentrations of any of the substances
described above. If confined space entry is necessary, the guidelines presented
in Attachment A, Appendix I, will be followed.

In the event that activities conducted during this investigation may expose
workers to lead or its compounds, OSHA provides guidelines for protection of
workers in the construction industry. During the investigation, personnel will
be informed of the risks and potential for exposure to lead or materials
containing lead in each area. 40 CFR Part 1926 was amended in 1992 to include
the new section 1926.62, which contains employee protection requirements for
construction workers exposed to lead. Tasks will be performed with consideration
of the potential for exposure to lead and ambient air dust monitoring may become
necessary if lead exposure is indicated. Personnel performing duties are
currently involved in health and safety programs, which includes medical
monitoring, training, and use of PPE.

4.4.2 Safety Hazards Safety hazards include those hazards that are unrelated
to hazardous wastes. These include hazards such as heat stress, operation and
presence around heavy equipment, lifting of objects, vehicle 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 Attachment A, Appendix K). Likewise, if
field activities take place during cold weather, the guidelines presented in
Attachment A, Appendix K, should be followed.

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.

All areas suspected of containing unexploded ordnance will be cleared by the
Naval Ordnance Division prior to the performance of any work on any of the sites.
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Table 4-2
Chemical Hazards of Previously Identified and/or Suspected Contaminants

Remedial investigation and Feasibility Study Health and Safety Plan
Operable Units 3, 4, 5, and 6
NAS Cecil Field, Jacksonville, Florida

cough, tight chest, and chills.

Permissible lonization
Chemical Exposure Limit IDLH Warning Signs and Symptoms Potential

Aluminum 5 mg/m?® NE Dust Coughing, spitting, and Dust
pulmonary fibrosis.

Arsenic 10 wg/m® 100 mg/m® Dust Nasal ulcers, fever, bronchitis, Dust
melanosis, and peripheral
neuropathy.

Barium 5 mg/m® NE Dust Few symptoms; chronic baritosis  Dust

Benzene 1 ppm 3,000 ppm 4.68 ppm Eye and nose irritation, 9.25 eV
headache, giddiness, nausea,
and fatigue.

bis(2-Ethylhexyl)phthalate 5 mg/m?® NE NA Pain in arms and legs NA

Cadmium 5 ug/m? 50 mg/m? Dust Pulmonary edema, tight chest, Dust
and chills.

Chromium 500 ug/m? 250 mg/m®  Dust Lung damage and skin Dust
sensitization.

Chrysene 200 ug/m? 700 mg/m®  Dust Eye irritation, dermatitis, and 7.75 eV
bronchitis.

Copper 1 mg/m? NE Dust Nasal perforation and metal taste  Dust

1,2-Dibromo-3- 0.001 ppm Carcinogen NA Drowsiness, nausea, vomiting, NA

chloropropane and pulmonary edema.

Iron 5 mg/m® NE Dust Benign pneumoconiosis and Dust
cough

Lead 50 pg/m?® 700 mg/m®  Dust Fatigue, pallor, colic, and Dust
insomnia

Magnesium 10 mg/m? NE Dust Flu-like fever and cough Dust

Mercury 50 pg/m® 28 mg/m? NA Severe abdominal pain, tremors,  NA
weakness, gastro intestinal
irritation, and fatigue.

Methylene chloride 50 ppm 5,000 ppm 214 ppm Weakness, tingling and 11.35 eV
numbness, vertigo, and nausea.

Parathion 100 wg/m?* 20 mg/m? 480 yg/m*®  Small pupils, runny nose, NA
headache, salivation, and
stomach cramps.

Toluene 50 ppm 2,000 ppm 1.7 ppm Fatigue, confusion, euphoria, 8.82 eV
dizziness, headache, and tears.

1,1,1-Trichloroethane 350 ppm 1,000 ppm 400 ppm Headache, central nervous 11.0 eV
system depression, loss of
balance, and eye irritation.

Trichloroethene 50 ppm 1,000 ppm 21.4 ppm Vertigo, visual disturbance, 9.45 eV
headache, and drowsiness.

Zinc 10 mg/m?® NE Dust Sweet metal taste, dry throat, Dust

Notes: IDLH = immediately dangerous to life or health.
mg/m* = milligram per cubic meter.
NE = not established.
ug/m? = microgram per cubic meter.
ppm = parts per million.
eV = electron volts.
NA = not available.
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4.5 INITIAL SITE ENTRY. Based on the available site information and current
site conditions, the level of personal protection and required monitoring planned
for initial site work at the OUs are identified and presented. This is the
minimum level of protection required when entering into the various field tasks.
Upgrades will depend on the conditions encountered as each field task is
performed.

4.5.1 Initial lLevels of Protection

Task Minimum lLevel
Installation of monitoring wells D
Site 11 intrusive tasks (including clearing) B
All other tasks D

PPE to be used in all Level D Operations is described in Section 6.3.

4.5.2 Initial Monitoring Where the development of site information either
shows the potential for or is unable to rule out the possibility of ionizing
radiation or "immediately dangerous to life or health" (IDLH) conditions, initial
monitoring will consist of, at a minimum, an ionizing radiation survey and/or air
monitoring using such devices as a combustible gas indicator, oxygen meter,
photoionization detectors (PID), and a flame ionization detector (FID). 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. Based on the available historical site information and current site
conditions, the level of protection planned for initial site work at the naval
facility 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 onsite personnel while not sacrificing efficiency.
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5.0 SITE CONTROL

5.1 ZONATION. The level of contamination is expected to be low; however,
exclusion zonation procedures will be observed at the sites. All the sites are
secured from general public access.

Care will be taken when drilling in contaminated areas to prevent spreading of
the contamination to clean areas. All equipment will be decontaminated between
each drilling or sampling point.

The sites will normally be divided into three zones: (1) the majority of the
work area, considered the exclusion zone; (2) an area for decontamination called
the contamination reduction zone (CRZ); and (3) limited areas serving as the
support zone. The exclusion zone and the CRZ will be determined prior to
initiation of the field program. These zones will vary depending on the sites
being investigated.

5.1.1 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 offsite locations. The
exclusion zone is demarcated by the hot line (i.e., a tape line or physical
barrier). Personnel entering the exclusion zone must (1) enter through the CRZ,
(2) wear the prescribed level of protection, and (3) be otherwise authorized to
enter the exclusion zone. Any personnel, equipment, or materials exiting the
exclusion zone will be considered contaminated. Personnel will be subject to
decontamination. Equipment and materials will either be subject to
decontamination or 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, a restricted area
will be established that includes a minimum 30-foot radius from the drill rig.
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. Access for emergency services to areas of specific site operations
will be established.

5.1.2 Contaminant 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 assumed to be as hot or contaminated as they are going to be
from site operations. Being subjected to the decontamination process, they
become less contaminated; when they reach the contamination control line, they
are clean and can exit the CRZ without spreading contamination.

Within the CRZ is the contamination reduction corridor, 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 (e.g., emergency eye wash, fire extinguisher, and first
aid kit) are staged in this zone.
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5.1.3 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 the support zone into the
CRZ is generally unrestricted, except as required through access points
controlled for administrative purposes. However, only uncontaminated or
decontaminated personnel or materials may enter the support zone from the CRZ.

The support zone contains the necessary support facilities (including personal
hygiene facilities) for site operations. It also serves as the communications
center and source of emergency assistance for operations 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 the site designee.

5.2 COMMUNICATIONS. In most cases, field personnel will carry portable radios
for communications. If this is the case, a transmission that indicates it is of
an emergency nature will take priority over all other transmissions. All other
site radios will yield the frequency to the emergency transmissions.

Where radio communication is not available, the following air-horn signals will
be used:

Help three short blasts . . )
Evacuation three long blasts  _ )
All clear alternating long and short blasts . _

5.3 WORK PRACTICES. General work practices to be used during ABB-ES projects
are described in Attachment A, Appendix H. Work on this project will be
conducted according to these established protocol and guidelines for the safety
and health of all involved. Note that for this project, all work and sampling
will be conducted in Level D clothing and equipment. If the site conditions
change after the work has begun, then PPE upgrades will be made as necessary.
Work practices are further discusse¢: in Section 6.2.
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6.0 PERSONAL PROTECTIVE EQUIPMENT

6.1 ENGINEERING CONTROLS. Whenever needed, engineering controls (i.e., fans
to blow volatilized chemicals away from the work area) will be used.

6.2 WORK PRACTICES. Workers will be expected to adhere to the established safe
work practices for their respective specialties (e.g., drilling, laboratory
analysis, construction, etc.). The need to exercise caution in the performance
of specific work tasks is made more acute due to weather conditions, restricted
mobility, reduced peripheral vision caused by the protective gear itself, the
need to maintain the integrity of the protective gear, and the increased
difficulty in communication caused by respirators. Work at the site will be
conducted according to established protocol and guidelines for the safety and
health of all involved and will include the following.

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

+ Use the buddy system.

+ Establish and maintain communication. Hand-held radios may be used. In
addition to radio communications, it is advisable to develop a set of
hand signals.

+ Because no personal protective equipment is 100 percent effective, all
personnel must minimize contact with excavated or contaminated
materials. Do not place equipment on drums or the ground. Do not sit
on drums or other materials. Do not sit or kneel on the ground in the
area where field operations are taking place. Avoid standing in or
walking through puddles or stained soil.

+ Disposable items will be used, when possible, to minimize risks during
decontamination and possible cross contamination during sample handling.

+ Smoking, eating, or drinking in the work area and before decontamination
will not be allowed.

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

+ Monitoring systems will be maintained. Conditions can change quickly if
subsurface areas of contamination are penetrated.

+ To the extent feasible, handling of contaminated materials should be
done remotely, particularly when drummed or other containerized
hazardous waste materials are found onsite. Every effort should be made
to identify the contents of containers found onsite before they are
subject to material-handling applications.

+ Personnel must be observant of not only one’'s own immediate
surroundings, but also those of others. Everyone will be working under
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constraints; therefore, a team effort is needed to notice and warn of
impending dangerous situations.

Contact lenses may not be worn when actively sampling on those sites at
which known eye irritants may be present.

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

Rigorous contingency planning and dissemination of plans to all
personnel must be performed to minimize the impact of rapidly changing
safety protocols in response to changing site conditions.

Personnel must be aware that chemical contaminants may mimic or enhance
symptoms of other illnesses or intoxication. Avoid excess use of
alcohol or working while ill during field investigative assignments.

In the event that unexploded ordnance is encountered during any assigned
tasks, all work is to be immediately suspended and the explosive
ordnance disposal (EOD) from NAS Mayport will be contacted.

6.3 PERSONAL PROTECTIVE EQUIPMENT. Check all that are to be used.

4 Self-contained breathing apparatus

NI

Escape mask
(SCBA) or airline respirator (Site 11 work)

Full face cartridge respirator _/ Hard hat
Disposable boot covers _/_ Safety glasses
Coated Tyveks™ ___ Face shield
Chemical-resistant safety boots or shoes _/ Coveralls
Inner chemical-resistant gloves _/ Ear protection

Outer chemical-resistant gloves

Steel-toe and steel shank rubber boots or work boots will also be used, and
disposable boot covers will be used in conjunction with leather work boots.
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7.0 MONITORING

7.1 AIR SAMPLING. Check all that are to be used.

7/ ISD dual detector (combustible gases and oxygen meter)
ISD HS267 (hydrogen sulfide detector)

7/ PID (for example, a Microtip) and/or FID (organic vapor
analyzer [0OVA])

rd Dustmeter (i.e., Miniram)

Radiation survey meter

7 Dosimeter badges
7 Driger tube (benzene, vinyl chloride, and others, if
necessary)

7.2 OTHER MONITORING EQUIPMENT. None.

7.3 CONTAMINANT LEVELS FOR MODIFICATION OF PROTECTIVE EQUIPMENT. The initial
level of personal protection is level D. Should workers’ clothing potentially
come in contact with soil or water, or if the FID reads contaminants above
background within the sampling area, workers will upgrade to modified level D
(Level C dermal). If breathing zone contaminant levels exceed background,
workers will monitor with benzene 0.5/c Drager tubes. If benzene levels reach
or exceed 0.5 parts per million (ppm) or if FID levels reach or exceed 5 ppm in
the breathing zone, PPE will be upgraded to Level C. All intrusive work at Site
11, including clearing, will be conducted in Level B PPE.

The above action limits are summarized below.

Level B is required if:

FID = 25 ppm, or
benzene Drager tube > 10 ppm.

Level C is required if:

FID > 15 ppm but < 25 ppm, and/or
benzene Dridger tube > 0.5 ppm but < 10 ppm.

Modified Level D is required if:

FID > background but < 15 ppm, and
benzene Dradger tube < 0.5 ppm.
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Level D is acceptable if:

no contact with contaminated soil or water, and/or if PID or FID readings are at
background.

Site 11:
All clearing and intrusive activities will be conducted in Level B PPE.

Monitoring of contaminants will be conducted with a PID or FID. No downgrading
will be allowed.
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8.0 DECONTAMINATION AND DISPOSAL

All personnel and/or equipment leaving contaminated site areas are subject to
decontamination.

In the event that any of the sites are upgraded from Level D, the following
decontamination and disposal procedures will be followed.

8.1 PERSONNEL DECONTAMINATION. Decontamination procedures are followed by all
personnel leaving hazardous waste sites. Under no circumstances (except
emergency evacuation) will personnel be allowed to leave the site prior to
decontamination.

Disposable items (i.e., Tyvek™ coveralls, inner gloves, and latex overboots) will
be changed on a daily basis unless there is a reason to change sooner. Dual
respirator canisters will be changed daily, unless more frequent changes are
deemed appropriate.

Respirators will be decontaminated daily and taken from the drop area, the masks
will be disassembled, the cartridges discarded, and all other parts placed in a
cleansing solution. After an appropriate time in the solution, the parts will
be removed and rinsed with tap water. 01ld cartridges will be discarded in the
contaminated trash container for disposal. In the morning, respirators will be
reassembled and new cartridges installed.

8.2 SMALL 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 operation of
the unit.

The contaminated equipment will be taken from the drop area and the protective
coverings removed and disposed in 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, and then prepared with new protective
coverings.

8.3 HEAVY EQUIPMENT DECONTAMINATION. It is anticipated that drilling rigs and
backhoes will be contaminated during borehole and test-pitting activities. They
will be cleaned with high-pressure water or steam and rinsed. Loose material
will be removed with a brush. The person performing this activity will usually
be at least at the level of protection used during the personnel and monitoring
equipment decontamination.

8.4 DISPOSAL OF DECONTAMINATED MATERIALS. All protective gear, decontamination
fluids (for both personnel and equipment), and other disposable materials will
be disposed at each site. Disposable materials (e.g., gloves and Tyvek™) will
be bagged and disposed according to the investigative-derived waste plan.
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Disposable materials (e.g., gloves and Tyvek™) that are not contaminated or have
been decontaminated will be bagged and disposed in a dumpster.

PPE that cannot be decontaminated will be drummed and disposed along with NAS
Cecil Field's hazardous material.

Decontamination fluids will be drummed, contaminant concentrations checked
visually and by headspace sampling using an OVA, and then disposed at a
controlled rate into the Navy wastewater treatment plant. Contaminated fluids
and fluids deemed inappropriate for disposal in a wastewater treatment plant will
be disposed along with other Navy hazardous waste.

A complete discussion of disposal (of investigative-derived wastes) is provided
in the IDW management plan (ABB-ES, 1994).
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9.0 EMERGENCY AND CONTINGENCY PLANNING

9.1 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATIONS. The site HSO or
the Health and Safety designee is the primary authority for directing operations
at the site under emergency conditions. All communications both onsite and
offsite will be directed through the HSO or designee.

9.2 EVACUATION. In the event of an emergency situation at the site, the
procedures for evacuation are presented in this section. This may consist of a
withdrawal to an upwind area, a site evacuation, or an evacuation of the
surrounding area,

9.2.1 Withdrawal Upwind When conditions warrant moving away from the work
site, the crew will relocate upwind at a distance of approximately 100 feet or
farther if need is indicated by site monitoring instruments. Donning a SCBA and
a safety harness and line, the HSO and a member of the crew (the buddy system
must be used) may return to the work site to determine if the condition noted was
transient or persistent. If persistent, an alarm should be raised to notify
onsite personnel of the situation and the need to leave the site or don an SCBA.
An attempt to decrease emissions should be made only if greater respiratory
protection is donned. ABB-ES’ HSS and the Navy will be notified of conditions.
When site access is restricted, thus hindering escape, the crew may be instructed
to evacuate the site rather than move upwind, especially if withdrawal upwind
moves the crew away from escape routes.

9.2.2 Site Evacuation When conditions warrant site evacuation, the work party
will proceed upwind of the work site and notify the security force, HSO, and
field office of site conditions. 1If 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.

9.2.3 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 onsite personnel
will initiate evacuation of the immediate offsite area without delay.

9.3 EMERGENCY MEDICAL TREATMENT AND FIRST AID. First aid will be rendered to
any person injured onsite, 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 injured persons
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.
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10.0 ADMINISTRATIVE

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

Certified ABB-ES Team Personnel:

HSO: Maria Pijnenburg Alan Workman
Al Stodghill Eddie Dowdy
Eric Blomberg Bob Lunardini
Charles Donahue Jim Denier
Rao Angara Jack Pittman

Courtney Brooks
Drew Lonergan

10.2 VOLUNTARY MEDICAL DATA SHEET. This medical data sheet will be completed
by all onsite 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 ABB-ES Corporate Health and Safety Program for
Hazardous Waste Sites. This data sheet will accompany any personnel when medical
assistance or transport to hospital facilities is required. This information is
being requested for the protection of personnel working on the sites in the event
that emergency medical treatment becomes necessary. It will not be used for any
other purpose. If more information is required, use the back of this sheet.

Project:
Name :
Home Address:

Home Phone: Area Code ( )

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

Telephone (home): Area Code ( )

Do you wear contact lenses? ( ) Yes ( ) No
Allergies:

List medications taken regularly:
Particular sensitivities:
Previous/recent illnesses or exposures to hazardous chemicals:

Name of Personal Physician:
Telephone: Area Code ( )

CEFOU3-5.HSP
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10.3 HEALTH AND SAFETY PLAN (HASP) APPROVALS.

By their signatures, the undersigned certify that this HASP will be used for the
protection of the health and safety of all persons entering the sites.

Health and Safety Officer Date
;MA) //=30-F %
éf;éﬁect Manager Date
Health and Safety Manager/Supervisor Date

10.4 FIELD TEAM REVIEVW. I have read and reviewed the HASP,
information contained, and agree to comply.

Name :

Name:

Name:

Name:

Name :

Name :

Name :

Name :

Name :

Name :

10.5 EMERGENCY TELEPHONE NUMBERS. All emergency telephone numbers and contacts
are listed here, including police, fire department,

contacts.

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

10.5.1 NAS Cecil Field Emergency Telephone Numbers

(On base) Police Department
(On base) Fire Department
(On base) Rescue

St. Vincent's Hospital
Riverside Hospital

CEFOU3-6.HSP
MVL.11.94 10-2

(904)
(904)
(904)
(904)
(904)

ABB-ES,

778-5381
778-5333
778-5212
387-7395
387-7070

understand the

and Navy site



10.5.2 oOther Contacts

National Poison Control Center (800) 492-2414

National Response Center (800) 424-8802

Regional USEPA Emergency Response (800) 414-8802

Chemical Manufacturer'’s Association

Chemical Referral Center (800) 262-8200

Site HSO: (904) 779-7226

Task Order Manager: (904) 656-1293

Regional HSS: Jack Davis (904) 656-1293

ABB Environmental HSM: Cindy Sundquist (800) 341-0460 extension 3309

Department of Health, Welfare and
Bioenvironmental Services: Gerald Young (904) 630-3666

10.5.3 Emergency Contacts

EMR (Dr. David Barnes) (800) 229-3674
Florida Poison Control Center (800) 282-3171
ABB-ES (Maine) (800) 341-0460
ABB-ES (Florida) (904) 656-1293
USEPA Emergency Response (800) 414-8802

10.6 ROUTES TO EMERGENCY MEDICAL FACILITIES. The primary source of medical
assistance for the site is listed in this section, along with directions to get
to the facility. In addition, an alternative source and directions are given.

10.6.1 Primary Source of Medical Assistance

Facility Name: Saint Vincent's Hospital

Address: 1800 Barrs, Jacksonville, Florida

Telephone Number: (904) 387-7395

Directions to primary source of medical assistance (see Figure 10-1):

Travel 12.5 miles northeast from the base on Highway 228 to Barrs Road,

turn

right, travel 0.05 mile. The hospital will be on the right side of the road.

10.6.2 Alternate Source of Medical Assistance

Facility Name: Riverside Hospital

Address: 2033 Riverside Avenue, Jacksonville, Florida

Telephone Number: (904) 387-7070

Directions to alternate source of medical assistance (see Figure 10-1):

Travel 13 miles northeast from the base on Highway 228 to Margaret Street,

turn

right on Margaret Street then travel 0.03 mile. The hospital will be on the

right side of the road.

CEFOU3-6.HSP
MVL 11.94 10-3
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11.0 CHEMICAL HAZARD DATA
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J. T. Baker Chemical Co. MATERIAL
222 Rea Schooi Lane Shitliostura. N.J. (8865
ci-Hour Emergency Teieponone - 201) 853.24%1

Chemtrec # (800) 424-9300
Nationa) Response Center # (800) 424.8802

_ Acenaphthene Page:
<2708-8% ' : Issued: 12711/

SECTION I - PRODUCT IDENTIFICRTION

Product Name: Rcenaphthene
Formuia: Clods—x,e-CH2Cd2
Formula Wt: 154.2:2

CRS No.: 83-32-9

Common Synonuyms : 1,2-Dih9droacenaphthylene; 1,8-Ethylenenaphthalene
Product Codes: 4871 .

PRECAUTIONARY LABELLING

WARNING!
HARMFUL IF SWALLCUWED, <NHALED, OR ABSORBED THROUGH SKIN
CRUSES IRRITATION
There :s insufficient data 1in the published literature to assign complete
numer:cal SAF-T-DATA ratings and laboratery protective equipment for this
product. Special precautions must be used in storage, use and handling.
Protective equipment for laboratory bench use should be chosen using
professional judgment Sased onethe size and type of reaction or test to be
conducted and the available ventilation, with overriding consideration to
minimize contact with the chemical.
RAuvoid contact with eyes, skin, clothing.
Keep in tightly closed contairer. Wash thoroughly after handling.

SECTION II - HAZARDOUS COMPONENTS

gemponens - 3 QAS No.
Rcenapnthene N 80-100 83-32-9

SECTION III - PHYSICAL DATA - °°

--.-.---.--..---.-.-.---.---.-.-...--..--.------"‘---.--------.---...----.----..-

Boiling Peint: 279°C ( 534°'F) ' Vapor Pressure(mmHg): N/R
Melting Point: 93°C ¢ 199°F) Vaper Density(air=l): 5.3
Specific Grawity: 1,07 Evaporation Rate: N/R
(HZO-IJ (Butyl Acetate=l)
Solubility(H20)= Negligible (less thanm 0.1 %) % Uolatiles by Uolume: 0

Appearance & Odor: UWhite to off-white crystals,

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

Flasn Point: N/R

Continued on Page: 2



ﬁ J. T. Baker Cnemical Co. MATERIA
3aker <22 Rea Scheot Lane Phittiosoura. N.J. 08865

24-Hour emergency Teiepnhone - 1201) 853-2151 SAFETY

JO Chemirec # (800) 424-9300 SHEET
National Resoonse Center # (800) 424.8802

3038 =31 Rcenaphthene Page: 2
-ffecrive: 12/06/85 Issued: 12-/11/8S

SECTION IU - FIRE AND EXPLOSION HAZARD DATA (Continued)

ezt Lxtinguishing Media
Use extinguishing media appropriate for surrounding fire.

SECTION U - HEALTH HAZARD DATA

ffecsts of OQuerexposure
Dust :nhalation may cause tightness and pain in chest, coughing, and
difficulty i1n breathing.
Contact with skin or esyes may cause .rritaticn.

n ‘ .
CALL /A PHYSICIAN.
If swallowed, :f conscious, :mmediately i1nduce vemiting.

If inhaled, remove to fresh air. If not breathing, give artificial
respiration. If breathing :s difficult, give oxygen.

In case of contact, immediately flush eyes with plenty of water for at
least 1S minutes. Flush skin with water.

SECTION UI - REACTIVITY DATA

Stability: Stable Hazardous Polymerization: Will not cceur
Conditions to Auoid: none documented

_ncompatibles: strong oxidizing agents

SECTION UVII - SPILL AND DISPOSAL PROCEDURES .

teps o be taken :n the svent of -
Wear selif-contained breathing aspparatus and full protective clothing.
With clean shovel, carefully plack material into clean, dry container and
cover; remove from area. Flush spill area with water.

Dispose 1in accordance with all applicable federal, state, and local
envirormental regulations.

SECTION UIII - INDUSTRIAL PROTECTIVE EQUIPMENT

EyesSkin Protection: Since some of the hazards of this product are
unknown, an Industrial Hygienist should be _
consulted on ventilation and personal protective
equipment. Cover the body as much as possible to
avoid contact with the chemical. Uear safety
goggles, gloves, and impervious clothing.

Continued on Page: 3



\ J. T. Baker Chemical Co. MATERIAL

122 Rea Sc? =hi N J. 32865
BakEf 2 ?g-afzzsoilr:ae?gencv Te[eononerj-|~l:2%s:.?%r5.cg-241E* SAFETY DATA
JO Chemtrec » (800) 424-9300 SHEET

Nationa) Response Center # (800} 424.8802

, 80035 -4l Rcenacnthene Page: 3
Zffective: .2/06/85 Issued: 12/11/8S

SECTICN IX - 3STORAGE AND HANDLING PRECARUTICNS

2] Dem ~
Keep container ::ghtly closed. Suitable fcr any general chemical storage
area. .

SECTION X - TRQNSPORTQTIQN DATA AND ADDITIONAL INFORMATION

DOMEST-Z (2.0 T

Proper Zhipping Name Chemicals, n.o.s.
NTESNSTIoMAL T oM 2

—
Proper Shippinrg Name Chemicals, n.o.s.

N/7R = Not Fpplicable cr Not Rvailable

The information published in this Mater:al Safety Data Sheet has been compiled

from our experience and data presented in varicus technical publications. It 1s
~ ~he user's responsibility to determime the suitability of this information for

-he adoption orf necessary safety precautions. Je reserve the right tc revise

Material Safety Data Sheets pericdically as new information becomes available.

-- LAST PAGE --



BENZENE

BNZ

Common Symptoms Wete - -2 Cooress Gasoline- ne odQor
Berzol Flosts 0~ ~a'ar. Flammapia, rmtating vapor 8 produced.
Benzole Froez' ng >0~ 3 42°F

Avoid contact with liquid and vapor. Keso peopis Bway.
Wear goggies and seif-contained breathing apparate.
Shut off ignition sources and call fire department.

Stop discharge f possibie.

Stay upwind and use water spray to “knock down’ wapor.
Isoiste snd remove discharged matersl.

Notity iocal Meaith and poliution control agencies.

FLAMMABLE.

Fashback aiong vepor trail mey oocur,

Vapor may explode if ignited in an enciosad ares.

. Wear goggles and seif-contained brestrng apparatus.
Fire Extinguish with dry chemicai, foam, or carbon dioxide.
Water may be ineffective on fire.

Cool sxposed containery with water.

CALL FOR MEDICAL AID.

VAPOR

irritating 10 syes. nose. end throet.

It iInhaled, will cause b ve, ditficult breething, or loss of
conaciousness.

Move to fresh air,

If breathing has stopped, give artificial respiration.

If breathing 18 difficult, give oxygen.

o oa
w N

X}

8. RRE HAZARDS

Flesh Point: 12°FC.C.

Flammabie Limite in Air: 1.3 %-
79%

Fire Extnguishing Agents: Ory
chemical, foam, or carbon
dioxide

Fire Extinguishing Agents Not to

be Used: Water may be
ineffective

Special Hazarde of Combustion

Products: Not pertinent

Behavior in Fre: Vapor s hesvier
than sit and mey travel
corsidersbie distance to &
source of igrution and flash
back

Igniton Tempaerature: 1087°F

Becuical Hazerd: Cless |, Group D

Burning Rate: 8.0 mm/min

Adabatc Fame Temp: (H
Data not svaiisbie

Stoichiometrio Alr to Fuel Ratio:
Data not avsilabie

Flane Tempersture: Data not
aveilsbie

10. HAZARD ASSESSMENT CODE
{See Hazerd Assessmant Handbook)

AT-U-v-W

7. CHEMICAL REACTMTY

11. HAZARD CLASSIFICATIONS

11.1 Code of Federal Raguatons
Fiammapie nquid
11.2 NAS Hazerd Raung for Bulk
Water Traneportation:

Catagory Rating
Fir@ ... . ... .
Haeaith
Vapor Irntant . . ... .. 1
Liquid or Solid irritant . 1
Poisore .. ...... 3
Water Pollution
Humaen Toxicity . . . . . 3
Aqustic Toxieity . ... 1
Aasthatic Affect . ... 3
Reasctivity
Other Chemicais .. .. 2
Weter ............ 1
Seif Raaction . . . .. .. 0
11.3 NFPA Hazad Classification:

c y Cleasificat
Hesith Hazard (Blue) ... .. 2
Fiammability (Red} . ... ... 3
Resctivity (Yellow) , ... ... o}

Expoul'. T Reectvity with Water: No
uaun 72 Reastivity with Common
lifitatung to akin and eyes. : M w" No reaction
Harmtu if swallowed. 13 .;" .bud T . §
Remove comaminsted ciothing and shoes. .," ty ng Trensport:

Flush sffected srea with pienty of water. ) Nouwrsiizing “°""'. for Acide end
i Cowstos: Not pertinent
IF IN EYES, hoid eyelids open and flush with pienty of water. 18 iretion: Not .
IF SWALLOWED snd victm is CONSCIOUS, have victim drink ‘8 Polymerizstion: Not pertinent
water or milk. Te tor of Poly Not
pertinent
HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 77 Product): Dats M_Tv:m
May be dangerous if it enters water intakes. 7. ; :
Water $  Resctvity Growp: 32
Pollution Notity local hesith and wildlife officiais.
Notity operators of nearby water intakes.
1. RESPONSE TO DISCHARGE 2. Laa
{See Response Mathods Handbook) 2.1 Catagory: Flammable liquid 8. WATER POLLUTION
issus warning-high flemmability 2.2 Cless: 3
Raestrict access 8.1  Aquatio Toxloity:
6 ppm/@ he/minnow Asthel/
distilled water
20 ppm/24 hrinunfish/TL_ /tap
water
8.2 Watarfowl Toxleity: Data not
3. CHEMICAL DEBIGNATIONS 4. OBSERVABLE CHARACTERSTICS available
8.3 Biclogiosl Oxygen Demend
31 CG Competbility Class: Aromatic 4.9 Physical Stats (e shipped): Uauid MROD): 1.2 b/, 10 daye
Hydrocarbon 4.2 Color: Coloriase 8.4 Food Concentraton Potental:
3.2 Formue: CeHe 4.3 Odor: Aromatic; rather plessant None
3.3 IMO/UN Designation: 3.2/1114 sromstic odor; characteristic
34 DOTIDNo.: 1114 odor
3.6 CAS Registry No.: 71-43-2
§. MEALTN RAZAROS
9. SHIPFING INFORMATION
6.1 Personal Prowctive Equipment: Hydrocarben vapor canister, suppiied air of &
hose mask; hydrocarser-irschuble rubber or pisstie gloves; chemical 9.1 Grades of Purity:
goggies or face spiash shisid; Mydrocerbon-irsciuble erpen such e Industnal pure . ... ... 99+ %
neoprens. Thiophere-fres . ..... MW+ %
§$.2 Sy Following Exp: Dizzinass, itation, pallor, folk by Nitrgtion . .. ........ M0+%
flushing, wesiness, headechs, bresthiessname, chest constriction. Coma Industried 90% . ... ... 86+ %
and possible desth. Resgert ........... MW+%
5.3 Tieatment of Exposure: SKIN: flush with water followed by 908p and water; 9.2 Storsge Tempersturs: Open
remove contamineted clothing and wash siun. EYES: flush with plenty of 9.3  inert Amnosphere: No
water until irritstion subsides. INHALATION: remove from sxpoesure requirament
immadistely. Call a phy IF breathing le irreguiar or stopped, start 9.4 Vening: Pressure-vacuum

resuscitation, sdminister exygen.

$.4 Tiveshold Limit Veive: 10 ppm

6.8  Short Term Inhaletion Uimits: 78 ppm for 30 min,

6.6 Tonkity by Ingestion: Grade 3 LDS0 = 50 to 500 mg/kg

6.7  Late Toxicity: Lsukemis

8.8 Vspor {Ges) irritant Charecteristics: If prasent in high concentrations, vapore
may cause irritation of eyes or respiratory eystem. The etfect is

ternporary.
5.9 Uquid or Solid lrritant Cherscteristics: Minimum hazard. ! spifled on clothing
and sliowsd 10 remain, May cause smarting and reddening of the skin.
§.10 Odor Threshoid: 4.68 ppm
6.11 JDLH Vaiue: 2,000 ppm

12. PHYSICAL AND CHEMICAL
PROPERTIES

12.1 Physical State st 18°C and 1
eotn: Liquid
12.2 Molecuasr Weightt 78.11
12.3 Boiling Point ot 1 atm:
178°F = 80.1°C = 363.3°K
12.4 Freezing Point
42.0°F = 6.6°C = 278.7°K
12.8 Crivoal Temnpersturs:
662.0°F = 288.8°C =
662.1°K
126 Crivosi Pressure:
710 peis = 48.3 atm = 489
MN/m?
12.7 Specific Gravity:
0.879 at 20°C (liquid)
12.8 Uquid Surfece Tension:
28.9 dynes/cm = 0.209 N/m
st 20°C
12.9 Uaquid Water Interfecial Tension:
36 dynesiem = 0.035 N/m et
20°C
12.10 Vapor {Ges) $pecific Gravity:
2.7

12.11 Rato of Specific Hests of Vapor
Ges): 1.081

12.12 Latent Heat of Vaporizetion:
169 Btub = 94.1 calig =
3.04 X 10° Jkg

12.13 Meat of Combuation: -17,460
Btub = -9698 cai/g =
~406.0 X 10* Jkg

12.14 Heet of Decompesigon: Not
pertinant

12.16 Heet of Solution: Not perunent

12.18 Heat of Polymenzatdon: Not
pertinert

12.28 Heat of Fusion: 30.46 cai/g

12.28 Umitng Value: Dats not
vei

12.27 Raid Vapor Presswre: 3.22 peia

JUNE 1985



BNZ BENZENE
12.17 12.18 12.19 12.20
SATURATED UQUID DENSITY UQUID HEAT CAPAICTY UQWUID THERMAL CONDUCTIVITY uauid IsCcosITY
Brisn thermar unit-
Tamzerature Scungs cer Temperzture 3ntish trermai Tempgerature .nzh ger nour- Temgerature
cegrees ) zutie feot ‘degress F) unit cer coune-F ‘degrees & sguare foot-F ‘degrees F) Certzcise
55 $5.330 45 .3cd 7% .588 S5 724
50 $5.140 50 ) 338 30 .g81 50 693
65 $4.950 55 .3%8 as .§75 65 £€5
70 54.770 80 400 90 .969 70 638
75 54.580 85 .403 95 .962 75 512
80 54.400 70 .408 100 .956 80 .588
85 54.210 75 .407 108 .950 a5 .566
S0 54.030 80 .409 110 944 90 .544
95 53.840 L] 4N 118 937 95 524
100 53.660 0 474 120 k) 100 .50S
105 53.470 95 416 125 .92% 105 .487
110 53.290 100 418 130 918 110 470
118 53.100 135 812 115 .453
120 52.820 140 806 120 438
125 52.730 145 .900
130 52.540 150 .893
135 52.360 155 .887
140 52.170 160 .881
148 51.990 165 .87%
150 51.800 170 .868
155 51.620
160 51.430
165 $1.250
170 $1.060
175 50.870
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temprature Pounds per Temperature British thermal
(degrees F) pounds of water (degrees F) square inch (degrees F) cubic foot (degrees F) unit per pound-F
77.02 .180 50 .881 S0 .01258 0 .204
60 117 60 01639 25 .219
70 1.53% 70 .02109 50 234
80 1.989 80 .02681 75 248
90 2.547 Q0 03371 100 261
100 3.227 100 .04196 125 275
110 4.049 110 .05172 150 .288
120 5.033 120 .06317 175 .301
130 8.201 130 07852 200 313
140 1.577 140 081894 225 .325
150 9.187 150 10960 250 337
160 11.060 160 12980 278 .349
170 13.220 170 15270 300 .60
180 15.700 180 .17850 kY- kral
190 18.520 190 20750 3% .3a1
200 21.740 200 .23970 s 392
210 235.360 210 27580 400 .402
42% 412
450 421
473 431
500 440
523 449
530 457
573 468
600 474




ANTHRACENE

ATH

10. MAZARD ASSESSMENT COOE
(Bee Hazard Asssssment Hendbook)

119

112 NAS Hazerd Rating for Bulk Water

11.3 NFPA Hazard Clsssrfication:

1. HAZARD CLASSIFICATIONS
Code of Federal Reguistions:

Not sted

Tranaportation: Not sted

Classification
Health Hazard (Siue) 0
Flammabiity (Red) 1
Reacowity (Yeliow) -

Common Synonyms Soud Wivie 10 yellow Weak sromanc odor 6. FIRE HAZARDS
Amhracn .
Par 8.1 Flash Point 250°F
Green od 62 Faemmable Umits n Air: 0.8% LEL
Sirks i water. 83 Fire Extinguishing Agents: Water. fosm,
Ory chemcal, Carbon tonoe
6.4 Fire Extinguishing Agenta Net to be
S0 38CTarge | 20S.S A - 20 D200 away Used: Deta not svasable
7 oymC dust
s matecs &5 Spectal Hazarde of Combustion
Trhon I0ATEL acencies Products: Oata not svasiable
’, 48 Sehevior in Fire: Data Not svasiable
0.7  lgnaton Tempersture: 1004°F
6.8 Clectrical Hazard: Not pertnent
49 Suming Rate: Not pertnent
Comoustbie. ‘ .10 Adtedatic Fame Tempersturs:
Quap cioud, My THECY, TRERD ML sonce Data not Svasiadie
611 Stolohiometric Alr to Fusi Reto:
Fire Oata not avesabie
$.12 Flame Temperstwre: Data not avadable
e T MEOICAL AT
7. CHEMICAL REACTIVITY
ousT
H nnegeg 1AL RII0N STV TIUE of waer
It Dreatming Nas $100CRd. Ve Arthcial resoraBON not evesable
I breathing s KhCUl. grve oxygen 7.3 Stabiity During Treneport: Stable
7.4 Moutraitsing Agents for Acids and
0 skin and Caustion: Not pertinent
). mﬂ cloming and 7.8 Polymertzation: Not perinert
Exposure B L e e 7.6 inniitor of Polymerastion:
IF iN EYES. noid 8yshds open and flush with plenty of water Not pertnent
IF SWALLOWED ang victm s CONSCIOUS. neve vicum annk weter 7.7 Molar Retio (Reactant %
or Mk
iF SWALLOWED and wtm 1 UNCONSCIOUS OR HAVING CONVULSIONS, Produot Data not svedable
40 NOtNING EXCAOt KOD ACHIT werm 7.8 Rescwvity Groug: Deta not avaiebie
Efect of low cOnONations On acuElic e i unknown.
Water May be dangerous d R eriers water itakes.
Notfy iocal health and wididte officiais.
Poliution Natify Oparatons of nearby water itakes.
1. RESPONSE TO DISCNARGE 1 e L WATER POLLUTION
(See 21 Categary: None &1 Aguatic Towdolly: S ppm/24 e/vou &
Should be removed 22 Clasx Not pertinent tiusgii/no effect
Chermcal and physcal Teatment 62 Wetwrfowl Taxicity: Deta not aveisbie
43 Swiogionl Oxygen Demand (BODX
Osta not evailabie
04 Food Chain Concentration Potertink

3 CHEMICAL DESIGHATIONS

CG Competbility Classc Not listed
Pormut: CicHio

O/UN Designatior: Not sted
3.4 DOT ID Mo. Osta not avedadie
15 CAS Regiuwry No- 120-12-7

tex

Phvyeionl Sinte (a8 shipped: Solld
Caler: Whilte © yellow
Odar: Weah aromaiic

tet

None

S, NEALTH HAZARSS

Dust mask: goggies or 18ce shiskt rubber goves

of dust ristes nOSe Ny Tvoet. Contact with eyes

CHUSSS STRE¥ON.
Treatmant of Exposure: INHALATION: move 10 fresh ar. EVES: fush with waser for 15 man.
Threshold Limit Yalus: Osta ot svalabie
Shert Term inhalstion Liniis: Ould not svailable

Late Tomicity: Data not svasdabie

53

S.4

58

58 Toxialty by ingestiorz Data not svalable
8.7

$8 Vapor (Ges) Tt

&8 Uquid or Sollg rritant

Owta not
Ouwta not

$.10 Odor Threshole: Deta not avesable
8.11 1OLH Value: Oats N avasiabie

[ 8

4 A4

12
71

122
173

124
28
128
”n?

128
129

e
214
1212
113
1214
1218
1214
1228

nn
17

PHYSICAL AND CHEMICAL PROPERTIES

Pivyeiosl State ot 15°C and 1

Sold
elsduler Waeight: 178.23
Delling Peint ot 1 sinx

646.2°F = 3412°C = 814.4°K

Point:

AN.7F = 216.5°C = 480.7°K
Crittesl Temporsare: Not perunent
Critiosl Pressure: Not pertinert
Spesific Gravity:

1.24 at 20°C (sl

Not persnent
Hest of Combustion -17,100 Bu/b

= -9.510 cal/g = 398 X 10% J/g
Hest of Decomposiion: NOU pertinent
Heat of Sohstion: Not pertinent
Hest of Polymeraation: NOt persnent
Meat of Fusion: 38.70 cal/g
Limiting Yelus Data not svedabie
fold Yepor Pressure: Outa nOt Svasiadie
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1247
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
UQUID visCosITY

. ” | British thermal unit-
Temperature Pounds cubic Temperature British thermal Temperature Temperature .
(dooe:'oa [} 10%:' (degrees F) unit per pound-F (degrees F) inch P:"m (degrees F) Centiporse
N N 435 .868 N
0 (o] 440 .868 0
T T 445 .885 T
»?> 450 863
P P 455 862 P
E E 460 .860 E
R R 485 .859 R
T T 470 857 T
[ | 475 855 1
N N 480 .854 N
E E 485 .852 E
N N 480 .851 N
T T 495 .849 T
500 848
505 848
510 845
515§ .843
520 842
525 .840
530 839
12.21 1222 1228 1224
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS MEAT CAPACITY
T ture Pounde 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(doormmF) Mrm (degress F) square inch (degrees F) foot (degrees F) per pound-F
| N N N
N o] (o} (o]
S T T 7
o
L P P P
u E E E
B R R R
L T T T
E | | |
N N N
E E E
N N N
T T T




CWCERTIFIED CFIECIFICATIONS wand
MATERIAIL. SAFETY O0ATrm SHEET

’//..1n /r“r;\

AT orovlcza Doae LTI
L]
SECTION I FRODUCT SPECIFICATIONS
V73 3.4-Benzovyrene
Tg9-20-0 (tther name: Szmzorajovrene
soined oy CHEM IZIVICIL Lace &0 BOX 3093, SEST CHESTER. 8. 10721 (Z215)872-3005
CRGINCY PMONE m: T iS-0Zé-1108
IR ;G“"’\, 2. ity ?E.'O‘:—‘-_;‘r“l’_l'r'le\] S o 2§
SIoLl 12 CErtT inat analvslE OF UNMS TAmDLEe weI nade Dy varlous chromatogranhlc. zpectral ana
rmAL welhiods. The procedures uced are conelaered 1o be STATE OF THE aART. CHAEM SERYICE. Inc.
srantees Larlty o7 ganopenea bottles untll cxpiration on the bhottle.
SECTION II TOXICITY DATA
RAT OR MOUSE LDS@ . RTECSH ' OSHA FEL ' ACGIH TLV '
S99Emas L DJSE7Ea5 : & ! HA
CTHO0UNA 13 Iomsigzred T g sliahtly toxic.
SECTION TII FHYSICAL DATA
; , | : ' EVAPORATION RATE
_TING FOINT |, BOILING POINT ; DENSITY | VAPOR PRESSURE ! VAPOR DENSITY ! (Butyl acetate=]
75.5-177.5.C 133995 1 HA ! HA ! MA ! NA
~— 0DOR ¥ COLOK ) PHASE ' SOLUBILITY IN WATER
A cozllowisn Crvstalline ¢olid 'Insoiuble (1mmiscibl:
SECTION IV FIRE AND EXPLOSION KAZARD DATA

ASH FOINT: Lata rnat available
TINGUISHING MEDIA: Carbon cioxide. dry chemical powder cr cprav.
explosion limitz are available for this compound.

SECTION V HEALTH HAZARD DATA

itact lenses should not be worn 1in the laboratory.

. chemicals stould te considered hazardous - Avoild direct physical contact!

soecte2g Carcilnogen-navy produce cancer. Can e harmful 1T absorpbed through the skin.

1 be narmtul if innaled. Can be narmtul 1f swalloweo. Can cause eve irritation.

T Cause skln 1rritation. Dust and/aor vapors can cause i1rritation to respiratory tract.
1 b2 1rritating to mucous membranecs.

" 0@ raploly aoscroesd thru the skin with potential adverse health effects.



SECTION VI FIRST AID

S E12QTE LD LTl TALEAME D COMATERICT L - GrTEST C o 4 pOLlfof. L5 Shuwid ba aaminliter
L& P o Il 0 T RNEG ERTECRCY pRreonnet. Hodlcal .cwvice can be obtained from & FOISO
iTOOL CEnTar.

STl Lol T il BT CORtlAUOUE LY W1TD WAwer ror 19=75 minutes. 7iusnh 3¢1n with water fr
-5 wminutes. ST curn Bove JCourred-uss Sgan ond water TS clzanse SHin.

LTRALEC L omate Silleat LD Tresh air. Adminlster JayQen 1T saticnt i having  ioft tuliy breath
DT PaTLENT "AI ITIGRSd UrSALhIng ASMLNL1300F ACULlTICidl FOSOLFAtlans.

DAallent 1I 10 Cardlad Arrest admlnlscer LFR.
T2 GupEorium) wedsure: untll mealcal aszisztance ha: arrived.

A2 ARG WAz DN LadinAaTed

CTLAME Ll
cinihing.
Satient 12 =2+ biiine 21ans oF Thack - ~eSp warm and quiet.

fazt Forean Cuntrol Center lam@diately 17 necessary.

Aot admlNlZTRr lildUld: or 1nducs vomliting ta an UNCORSClOUuS or conwulsing serson.
snallowed grve cyvrup of ipecac.
telient 12 vomiting-walch closel, 15 m<ke sure airwvay coes rot bocome ob- structed by vomit.

medrcal acltonticn 1f RzcesSar.

SECTION VII REACTIVITY DATA
vl sosarneg oo POATALAUD QN CLOTRLGY T e IooaEd . lAaCOmNILIole wilon o wLitmnag 0x14d121ng agldents.
CUMOOSLITLICN DLl L L3 LD Ve,

SECTION VIII SFILL OR LEAK FROCEDURES-

Lllz or leabks: JUacuate «i=ia. Wear crprooriate 0SHA rzgulatsd zquipment., Ventilate area.
:ep up and place 1n an aonpropriate container. Hold for dizpoial.
ttozontaminates surtacss (o FeEmOVeE A0y roslduess .

ALt Burn in 3 chemical incinerator EAULER2G with an atTterburner and ccrubber.

SECTION IX FRECAUTIONS TO BE TAKEN IN HANDLING

15 cnemical zhould be handled only 1n & nood. Eve zhields -tould be worn. Use appropriate
THANSHA approvea sateiy :awipment. Svold cantacl with <ein, ceves and clotiing. Reep tightly
vsed oA ool v olace.s Slore only with compatible chemlicals.

SECTION X SFECIAL PRECAUTIONS AND COMMENTS
2 oavove nforastion iz helisved 1o bhe correct on the date 1t 1z publiehed and must not be con-

sergd ellorlnclusiee. The tnformation has been oStained only by & search of available literature
Coreoonly aognsde Jor handling the chemicals. CSHA regulations reguire that 11 other hazards
oMk &vident. an usgraded i5DS muct hbe wade avalible to the emplovee within three months. Rae-
sm1bility Tor opastes liez with the emplover ano not with CHER SERVICE. Inc. Fersons not spe-
Tioally and praperly trained should not handle this chemical ar its container. This MSDS is
rded withouwd any warranty exprocssd or taplied. incluuing merchantapility or fi.ness for any
FticUui&ar pUrpose.

29 opraduct Ls Turnished FOR LABORATORY USE OMLY! Tur products mav HOT EE USED ac ¢ 1S.
IMeTlCs, agricullural or pesticidal productz. Tood aadditives <r as household chemi is.



CERTIFIED SFECIFICATIONS and
MATERLIAL SAFFETY DAaTea SHEET

A7/1S75E7

Lagr coavizaea Jane (287
.
CECTION I FRODUCT SFECIFICATIONS
) 7. l.l-Benzanthracene
To=hT-l ther rame: benmajanthraczne
Deiad oI TSV UL lae. 20 RO J139. LS3T THESTIR. Fa. LTTDU (L18)872-2804
COEHIY RUNE G LLS-IEA-ZL00
’729
-‘“-3:}'_’_4,&‘[:\_ S 3907' CErtiticd b .
TS TETIt Tt Anélh iSOV IN1E fAanBle was made Ly virlouws chromalogrannlc. cpectral anag
Tea aELmeiIL The argceduraz wsed afe conzidered ta be STATE AF THE ART. CHEM SERVICE. inc.
GrToe: ororlry o anopen=d tottles until soolration on the tottlo.
SECTION II TOXICITY DATA
~AT OR MOUSE LDSO X RTECSH . 0SHA FEL ' ACGIH TLV
Zadne i TR 27 SR04 MN& : HA X
CIMOIUNT L fialderad T30 toll
SECTICN III FHYSICAL DATA
: , ' . , EVAPORATION RATE
TING PCINT | BOILING FOINT ' DENSITY ' VAPOR PRESSURE ; VAPOR DENSITY | (Butyl acetate=!
L2 C ' = 1%zub 1) X Ha ' MA . NA
JDOR ; COLOR : FHASE v SOLUBILITY IN WATER
45 Srevnath o veitow tlug Crystalline ©olid 'Inzoluble (1mmiscible
CECTION TV FIRE AND EXFLOSION HAZARD DATA

3

- -

MOFQINT: Loato aon avallenle
NGUISHING MEDIA: Carpon gioxide. oary chemlical powader ar zorav.
x0lOos1on Lidmits :re avallalle Tor this compound.

SECTION V HEALTH HAZARD DATA
ot lenses zhould not be worn 1n the laborataory.
cremicals should bz considered hazardous - Avolg direct plivsical contact!
gctad Carcingecn-way produce cancer, Can [ fatal ¥ absorp2d throuagn ithe stin!
D& Tatal 17 1nnalwd! Tay be fatal 17 swalloweo! Tan cause ave irritation.
CiUuse siin irritaticn. Dust andJor vapors can cauce irritation ta respiratory tract.
L2 1rritating to GUCous MeRdranesz.
d ¢y the toacrte o7 camoounds oT similar ctructure thiz maierial 1o probatily nighly hazardous.



572 £AGE -
fa T mOR

SECTION VI FIRST AID
TONITEaMe GONERGEG T CounToreCl L3 QFTECT ST & 50L1S0M. <L TAGUlY be agminisiers
LI00TT s urilned 2mergiIncy pEreonnél. Medical advice cin b2 octainea from a FOISON

w2t 07 Conitac L Tt eoe rontinucauzl s with water Tor 19-70 minutes. rLiuzh v With weter fo:

J

;
28 MInUteS . T ad BUFRT fave JCourred-use 23ap ind water ta cicanse SH1N.

4
LHALES Femove C nlon oy e FEEEN air. AGMInLzter Sivyaen LT patient 15 having gl- tulty breathur
TTOMATLEAT DAL G taped GCEATSLAM SGwinl3l2r artlTiclal respolrations.

CeLIENT 1T 16 Chrglés arr3it administcr CFR.

inue life suspeoriing measures antilracdaical ezsistance has arrived.
Ve and waih Cantaminated clothing.,

Tatzent 15 exhloiiing f16nz of chach - Heep warm and qulet.

tact Foleon Conarnl Center lmmediztely 1T Recescary.

ot AdmlNlEITEr Li17u18T 3¢ lnduce womltlng O AR unconscious or convulsing person.
2trent 12 womliing-watch clozely ‘o maka sure alrway does not hecome oti- structed by vomit.
nedical ettention (7 necessarv.
SECTION VII REACTIVITY DATA
IMPATLOLG W1 ITUTO GRMCLILAG LGS0t I. o esli S LEZOFd And ~3LALAed o CLathiad and/or shoes.
@OUZLTLIN _loTrill tnita T,
SECTION VIII SPILL CR LEAK FROCEDURES
Sleoor leaber Loscoare woeal Simar scoronriate OSHA roquiated cgulpment. Ventilate area.

:p oup and place 1o an anpropriate contalner. Hold far gizposal.
oeontaminated enrtaces (o cemove any residues.
PCGAL: Furn 1n & chemical 1acimerstor squilnped with an acterpurner and scrubber.

- SECTION IX FRECAUTIOHS TO EE TAKEN IN HANDLING

: chemical =hould be hondled only 1noa nood. Cye chields should be worn. Use appropriate
SHA apermiad ixfzt equlpment., Aooid cantact with zkin, ¢yee and clothing. Meep tightly
=20 iné Cand oh o prace. ETORE UNDER REFRIGERATION. Store only with compatible chemicals.

SECTION X SFECIAL FRECAUTIONS AND COMMENTS

above INTCrmatliin I o=ileved to be correct on the date 1t is published end must'not be con-
-red all inclusive. The intormation Rof een chtained conly b a se2arch of available literature
vz only & guide for handling the crnemicals. 0ZHA reguiaticne raquire that if other hazards
me evident. an upgraded M3I03 wust Lo wade avalible to the emplovee within three months. ie-
121LL11 ¢y Tor untates lles with the =weplover and not with CHEM SERVICE. Inc. Ferscns not spe-
.cally ond properily trained should nat andle this chemical or its container. ~.is (SDS 1s
fided withous S0 warranty expresesd or implied. including mercnantability or - .ness Tor any
JLCULAr purpcle.

i oproduct 1 furnished FOR LABORATORY USE OHLY! Our productz may HOT EE USED as < 1Q5,
@tlcz, agricuitursl ur pEsticidal products, Tood additives or as housenold chem: .

e



CERTIFIED =SrFrECIFICATIONS and
MO TIZIC . SéalFETY LDATS SHEET

AR

SECTION I FRODUCT SFECIFICATIONS
LA Tenzoib)Tlugranthena
Za= ] Other rnome: “.2-Fuonzoviucrantnene
Savidod CaZCEANINI, Inc. D OEQW T4, LIST CRESTEN. AL LPI01 2LS)67L-TRl8
ATHOY FREINE 0 Tin-04e-1100 .

0.2 35 ety §Q9. T Tervitiea b :Efégg?

tRLE : LN UE WaS MAUE U variguI chromatogqranait. spectral and

LIOTO IEYTITY TNAT noAarvsis OO

AL AR EIIG 3. Cher Acacsdures used &rd consloarea Lo oE STATE oF THE ART. CHEM SZRVICE. Iac.

Thwe2% DurdTy Ay ounogsned bottlo: wntll eyraraticn on the rottle.

SECTION II TOXICITY DATA

SECTION III FHYSICAL DATA

. EVAPORATION RATE
'ING FOINT © BOILING FOINT . DENSITY | VAFOKR PRESSURE | VAFOR DENSITY | (Butyl acetates=!

SECTICN IV FIRE AND EXFLOSION HAZARD DATA

H FPOINT: “.ts aor vsilaule
NGUISHING MEDIA: .aroon diouxilde. .ry cnenical powoer o sorayv.,
i0lozion limlts are 2varlable tor this campound.

SECTION V HEALTH HAZARD DATA
ACU lenseés inould nov be worn 1n the laboratory.

Chiomlaals Fnould bee sonsidered hazardouws - AVOlG direct phvzical contact!

all toxla o dota unawatlable,



SECTION VI FIRST AID

FATLICEONE 1D X fanlE e v ia@nded 2 COURLOrAcCy L E eTTect a7 o 50150N. L snouid be agminlcotleres

GooA De- LIULNL L .y ned faet SChEY cerIoannel. Tedlcal savice can be obtalnes Trom a FOISOH
CROL JIMTER.

32 07 CONGATLr Alush owewl o cTnttagously o woih water Tor LS-70 minutes. TLUSHh S5h1n v ith water To
TTominutes. TR uuEnE tAve ITSUrrad-ute 2o0ap 20d WITEE Yo Ccleance IFlN.
tnhaled remoVe ttlent LT TOESh o iir. AdmlAlsTaer crygen 1f patient 13 having S1ff- ity mreathir
T OPATIENT Bi:ozlacped or2atilng AgRlAlITer artivticial s2zpiraticns.
AT1ent 13 1N carmrac arreszt saminizster CFR.

tinue life supporting weaiures until-nedical assictance Roz arrived.
jve and wash contaminsted clothinn,

atient 1S e:nipoiting fi1ane of hock - Koep warm and qulet.

cact Foieon Contrul Center 1wmesiately 1f necessarv.

0T administer ligulds aor induce womirting ts &n uncoanscicusz or convulsing per son.
atient 12 vomiting-watch closelv o make sure airway does not become ob- ctructed by vomit.

mexdlcal altentien 17V necessary.
SECTION VII REACTIVITY DATA
LYY UNAVAL L L.
SECTION VIII SFILL OR LEAK FRQOCEDURES
1s or lzaksz: Zvicnate :rea, Wear scoronriszts NSHA requlated equipment. Ventilate area.
poup ARG Nlace oo a0 «[EEADrlLate cocntainer. Hold Tor uisposal.
vocontaminated :orfaces fto ramove any resiidues.
08ALs Burn in a cnemical Incinerator eguipced with an afterburner and ccrubber.

SECTION IX PRECAUTIONS TO BE TAKEN IN HANDLING

chemicai zhoula be hendlet only in & hond., Eve zhields should be worn. Usze anpropriate
/TSHA anproved CaTeir sgquipment. Gvold Sontact with skin., eyes and clothing. Keep tightly
ed & ool drv nlace. Ztore anl uith compatible chewicals.

(]

SECTION X SPECIAL FRECAUTIONS AND COMMENTS

above 1nTornaslon 1 oelieves (o te correct om the gate 1t 1z publishea and must not be con-
reg all incluzive, Tha information Nas Ge=n obtained onlv bv a search of available literature
Y:oenlv o a ourde Tor handling the cnemicals. GSHA reaulations require that 1€ other hazards

ne gvldent. an ucgraded 7305 must oe made avalible to the employee within tr--2e months. Re-

z1bility for vngale. 1i2s with the emplover and not with CHEM SERVICE. Inc. ‘sons not spe-
cally and properly trained should not handle this chemical or i1t=z container. s MSDS 1
tued without an. warranty exprezsed cor i1mplied., includinag mercrhantability or 1ess for anvy

1cular purpose.

product 1e furnisied FOR LABORATCRY USE OHLY! Qur products may NOT EE USED as ‘qSs
etics, agricultural or pesticidal producice. vcon :c¢ditives or as household chem: .S



CERTIFIED SPECIFICATIONS and
MATERIAL SAFETY DATA SHEET
47/1£/89
~ast reviced June 1739

SECTION I PRODUCT SFECIFICATIONS
VA Eenzo(k)fluoranthene
se LQ7-0I-7 Jther name: f.7-tenzoTtlucranthene
piied b5v CHEM 2ZZVICE. Irnc. ~0 BOX J133. .£ST CHESTER. #A. L73EL (2193672-3828
SGEHCY FHONE #:  Z.S-3B8&-L109

PR Rk L NS 42 =P CartiTied by __—(- ;;

2 15 to certify tnat amalysis ov thit fample was made Dy varicus chromatograpnic, spectral and
rmal methodz. ~-¢ crocequres used are considerea to be STATE OF THE ART. CHEM SERVICE. Inc.
rantees furity o7 unopened bottles until espiration on the tottle.

SECTION II TOXICITY DATA
~AT OR MOUSE LD%8 | RTECSH I 0SHA FEL | ACGIH TLV '
282@mas kg . DF&33884a MA ' HA i

c COMPOURG 1l: cuonzla=rea to be zligntly toxic.

' EVAPORATION KA1l
VAPOR DENSITY | (Butyl acetate=

TING POINT BOILING FOINT DENSITY VAPOR PRESSURE
~17 C . 438 ¢ : HA , NA : NA : NA
0DOK : COLOR | PHASE ' SOLUBILITY IN WATEF
NA 'Fale vellow | Crystalline solid :
SECTION IV FIRE AND EXPLOSION HAZARD DATA

38H FOINT: Data not avallavdle
TINGUISHING MEDIA: Carbon dioxide. dry chemical powder or cpray.
explocion limits are available for this compound.

SECTION V HEALTH HAZARD DATA
stact lenses chould not be worn in the laboratory.

cremicalc should he considereg hazardous - =void direct phveical contact!
zrall lovic cata unavailable.



SECTION VI FIRST AID
snt1dgte 13 & ZUDITARCE 1ntenged T COUNeract tne eFTect CFf & polson. It Zhould be agminister
LY & or;szc:an or 3 Lralhead =mergency personnel. iledical agwvice can ue obtained frem a FOISO
TROL CCHTER.
_afe OT contact: Flush gwee cantinuously with water Tor 19-23 mo-octes. Flus 3h1n with water 1
2@ @inutIs. 17 o Gurns have occurred-ucse 35a0 and watar to cleansé srin.
innaleg rewmdove ocatlent to fresn air. Admlnictier oxvaQen 17 pailcent 435 havls arffi .ty oreath
If o pailent LAz Dtoppea Lreathlng adminlster artiticiral resplrations.
JATLIENT 1% 1L Targlac arrest administer CFR.
Tinue life cupporting weasures until wedical azsistance nas arrived.

ove and wa3h cIntamlnatess clothing.

satient 13 2xnibiting signs 9OT shock - HKeep warm and gquiet.

ract Foilison Contrel Center immecdiately 1T nocezcary.

1ot agminieter liguids or induce vamitinl to an WRcORIClous or convulsing person.

natient s vomiting-watch closely to make cure a21rway does not become ob- structed by vomit

meg@lcal sttention 17 necessarvy.
SECTION VII REACTIVITY DATA
TIVITY uNavaliigle.
SECTION VIII SPILL OR LEAK FROCEDURES

11z ar leaks: Svacuate irea,. Woar aopronriate O03HA rzculated eaurpment. Ventilate area.
gp up and place I i approepriat? contalner. rold Tor gdisposal.
N contaminated zurvacas to reaove any residues.

POSAL: Eurn 1n 2 chomical incinerator eauipped with an afterburner and scrubber.
SECTION IX FRECAUTIONS TO BE TAKEN IN HANDLING

= chemical should he handled only in & nood. Eye chields should be worn. Use appropriate
J/MSHA approvea satety equipment. &v0l1d contact with skin. cyes and clothing. Keep tigntly
sed in & cco:i dry olace. Store only with compatible chemicals.

SECTION X SPECIAL FRECAUTIONS AND COMMENTS

aUOVE 1nTOormatlon .: Soliewed to be correct on the date 1t 1= published and must not be con=-
areq ail incluszive. The iaformation has been obtained only by a4 search of available literature
13 ¢hly a guige for n~ndlxna the ch=micalz. OSHA regulations require that 1f other hazards
Jme evident. an uopqgraded MSDS must e made avalible to the ewmployee within three months. Re-
s1bilitly Tor updatec lles with the emplover and not with CHEM SEZIRVICE,. Inc. foersons not spe-
ically and properly trained should not handle this chemical or its cantainer. This MSDS is
videcd without any warranty evpressed or wmplied. including merchantability or fitness for any
ticular purpose.

< product 1z furnished FOR LABORATORY USE*OHLY' Jur products amay NOT EE USED =: ¢ 'S.
metics. agricultural or pesticidal products. food additives or as housenold cnenic: 3.



CERTIFIED SFECIFICATIORNMS and
MATERIAIL SAFETY DAaTaAa SHEERET
AT/LE/8%

LEt oravizen Jone 12379

SECTION I FRODUCT ZFPECIFICATICONS
R l.1C-B2nzonerviene
S ffther name: rznzotahlipsrsione
SLed Tyl LAV, sace ST BN I100. LIST OTHEETERL T, L3321 (219)870-00408
SeHCY FRONE A: T1e-T25-2108
S

@
YA -1!4.‘_1 TarLty a Q'D—L Certitied by —L\L

L30T CErTiis o ThAal analviis 07 this cample wAS nade DY vAarious CRromatograpnlc. soectral ana
1al AR tng3E. Tha prgceduras uzed &red consldsrced to b2 STATI JF THE &RT. CHEM SEZAVICE. Inc.

inle=s turliuy o7F unopenco pottles until s«oprration on thoe cottle.
SECTION II TOXICITY DATA
AT OR MOUSE LD%8 RTECSH X 0SHA FEL ' ACGIH TLV :
) v DIsZgessa & ' MNA '
JX1CIUY G&TA 03 LI TOUNng. S TINNE TALT OTOEmlCcEl YD be nazaicadoucs.
SECTICN III FHYSICAL DATA
5 | ;e H ! EVAPORATION RATE
ING POINT , BOILIMG POINT |, DENSITY :' VAPOR PRESSURE | VAPOR DENSITY | (Butyl acetate=l.
277277 0 s LI ; NA : MA X HA 3 NA
SUOR ) COLOR , PHASE ' SOLUBILITY IN WATER
A X ' Crystalline =olid :
SECTION IV FIRE AND EXPLOSION HAZARD DATA

4 POINT: lata not avallable
NGUISHING MEDIA: C:rbon dioxide. Jryv chemical powaer cor carav.
tplos1on lisite are availabie Tor this compound.

SECTION V HEALTH HAZARD DATA
iCi l2nges should rot be worn 1n the laboratorv.
chemicale should be considered hazardous - Avola direct rhysical contact!
»2 Tatal 1T apsorted throuan the s:in! Can be Tatal 17 i1analeu! May te tatal o7 cwallowea!
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CECTICON VI FIRST AID

L[] . . - « o
CATALLITS LI TUSIYNAACS LNTEeNded S0 COnmRiElraan o erTest 37 & §olson. <Y should be agministerec
s tratned eesrdency pErsonnel. Nodlcal advice can be optained from a FOISANM

O A Dozl Il

TRl CONTET.

G laT . D lsh evED COnTIAUGUSLY wilh wawer Tor JL-T0 winutEs. Flush €bin with water ToO
8 srin

23 oaninutos. T ono burns

3 hAwWe CoIUrred-uEEs 2 0al and waebasr L) ClIans .
rnrled romove cailent ta o Tresh o ~1r. Adminlsior orxvgen o7 notisnt 1s having afficulty breathis
Petianl AT 173000 Oreathing admintitar rmificlal rE%0lratlcons.

CRTIENRT 1IIn fardlac alrest oadminlz ter CFR.

inue LiVE oIussarting measwres unill wedical a2zsistance bhaz arrived.

V2 ARG wash Sanesminated clothing.

tatrent 1o einlolting €£i1gne OF shock - Keep Wwarm and gulet.

tact Folson Dontrol Center tamedlately 17 necessary.

19t AadMlINL13tEr lisulde o 1nduce vomlting Lo =i unconscluus or <Invulcing persnn.

satient 13 vomlling-watch closel, Lo make sure airwavy dces not become ob- structed by vomit.

medical atrznaian 17 neceszary.
SECTION VII REACTIVITY DATA
LWL U ANAL Ll
ZECTION VIII SFILL CR LEAK FROCEDURES

St soma, drar aopronriate 35HG reaqulatsd eouromnent. Yentilate area.

Y Te a1 -
PUPRA al o2

= ug Anc pla A appraprisue container. Holu Yo tisposal.
n contaminatod urfaces ta ramove any resioues.

POSAL: Durn sr © cheimlcal tnalnerator egulpped wiih an atterburner and zoruboer.
SECTION IX FRECAUTIOMS TO BE TAKEN IN HANDLING

s chemical zhould Lo hamdisd cnly .n & hood. Zve chields chould bz worn. Lie aopropriate
A/MEHA approved -:Tet eguipment. Avold contact with skin. eyes and clothing. Xeep tightly

Ted o anoe ol e Silace. Slore onle with coapatible chemical:i.
SECTION X SPECIAL FRECAUTIOHS AND COMMENTS

AL0 1nteroation 1T rolisved oo be correct onm the date 1t i< publishee and must not be con-
ered all iacluzive. The informatisn has been obtained only by a search of avallable literature
17 onlv A4 quide Yo nandling the chemicals. CSHA requlations regquire that 1T other hazards
are evident. an upgraded M3D3 must be wade avalible to the emplovee within three months. Re=
ne1bili.: tiur updates lies with tte emplover and not with CHEM SERVICE. Inc. Fersons not spe-
1cally and properiy trained should not lLandle this chemical or :ts container. This MSDS is

paxe

wiged without any warranty expressed or wnplied. including merchantability or “:tness for any
Tigular purpose.

3 preduct ie furniched FOR LABORATORY USE QnLY! COur preoducts may HOT BE USED as Ugs.

Zetics, adricultural or pesticidal productz. Tood adgaitives ar as household chem  :ls.
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MATERIAL SAFETY DATA SHEET

GENIUM PUBLISHING CCRPORATION DI(Z-ETHEYLHEXYL) PHTHALATE
1145 CATALYN STREET

SCHENECTADY. NY 12303.1836 USA Revision A
(518) 377.8855 GENIIM PUBLISHING CORP. CATE Decemcer 1984

SECTION |. MATERIAL IDENTIFICATION

MATERIAL NAME: DI(2-ETHYLHENYL)PHTHALATE

OTHER DESIGNATIONS: DEHP, "20P" o-CcH,[COOCH2CH(CoHS)CLH bis(2-Ethylhexyl)Phrhalate,
GE Marerial DS39. ASTM D149 TrpeSI¢ cas ”500(1§7Sg‘§'9325°‘yr Phebalare

TRADE NAME & KODAFLEX D OL-101
MANUFACTURER: Fascaan Chesical Produccs U.S. Steel Corp. W.R. Crace & Co.
Coatings Chemicals Div. Chemicals Div. Hateco Chemicals Div.
Kingsport, TN 37662 800 Grant Avenue 230 Fords, NJ 08863
Phone:  (800)327-3626 E535432,,FA 15 (201)738-1000
SECTICOM 1!, INGRESIENTS AND KAZARDS I % | HAZARD DATA
Di(2-ethylhexvl)ps=thalace ca 99 |8-hr TWA S mg/m*
Listed as a "suspected carcinogen" by che National Man, Oral
Toxicelogy Prozraa (NT?). (Long term, high level animal TDLo 143 mg/kg
feeding tescs hava produced neoplasms.) National Center GL tract effects

tor Toxicological Research is currently tescing (FY1984)
for reproduccive developnent toxicicy.

~—

Rat (5-15 days Preg

interpericoneal

*Current (1984) OSHA PIL and ACGIH TLV. ACCIH STEL is TDLo 15 g/kg ]
10 mg/m” for 15 =inuces exposure Teratogenic effects
Rat, Oral

LD((L 3l g/kg
SECTION lil. PHYSICAL DATA
Boiling point, 7¢0 =3, deg C =-——- ca 383 Specific gravicy, 20/20 ¢ --== 0.99

5S¢ mm, deg ¢ -———= 230 Pour point, deg C ca =48

Vapor pressure at 200 C, am Hg === 1.3 Viscosity, 20 C, ¢pS -—————eeee 8l.4
Vapor density (Air=l) eeee——meme 13 Freezing poiat, deg C -- below - 50
Water solubility --=e— Nearly insoluble Molecular weight -—— 1390.5

(<0.01Z ac 20 C)

Appearance & Odor: Calorless to Pale yellow oily liquid. Odorless to faint, mild odor.

SECTION IV. FIRE AND EXPLOSION DATA | tower | Uooer
£ia1m Point gng Mernee Auteegrinon feme Fiammeninry Limirs «n A
425 F (CoC) 770 F Volume % @ 474F (245C) 0.3 | =

Zxtinguisning meaia: Use foam, vater spray, carbon dioxide or dry chemical. Water or
foam-may cause frothing of hot oil. Use vater spray to cool firs-exposed containers
of this macerial and to .flush spills away from sensitive area.

This macerial is a slighc fire hazard when exposed to heat or flame; it presents no
unusual firs hazard.

Firefighters should use self-contained breaching equipment and full protective clothing.

SECTION V. REACTIVITY DATA

This is a stable material under normal scorage and handling conditions. It does not
undergo hazardous polymerization. . L

It 1s a combustible liquid (OSHA Class III-B) and is incompatible with strong oxidizing
agents. ‘ ,

Thermal-oxidative degradation products include carbon dioxide and carbon monoxide.

Copyrign: & i%4e Geotam Pusiisamy Corporeuce GENIUM PUBLISHING

ALY commeranl ste wibowt s o ol i pr




NO. 414

SECTICN VI. HEALTH HAZARD INFORMATION | LV S mg/m’ (See Sect II)

Lne LCW Vapor pressure of ctals macerial essentially eiiminates acute inhalacion hazard
uniess the liguid is heated or fisted. Tha TLV has been escablished to prevent inhaling
of excessive levels of airborne DEHP which can cause nausea and be irritating to mucous
Tembranes and the respiratory tract. Ey& concact with liquid or mistc is irritacing.

Ingestion can cause abdominal Cramps, nausea, and diarrhea. Excessive skin concace can
be irritating. (Rabbic, skin, LD-O 25g/kg)
FIRST AID: ]

Eve Concacec: Flush eyes with running
zedical help {f irritacion persiscs.
Skin Contact: Wash exposed areas well with soap and vater. Gec medical help if {rri-

taticn persists or if lasge areas of the body are arfected. Remove contaminated

vater for 15 minuces, including under eyelids. Get

clothing promptely,
Inhalaticn: Remove to fresh air.
Neep warm and at resc. :
151285250 Coomane cmieiiian  Tromack al’age m3v be neaded

Support breathing if necessarv. Get medical help.

SECTION VII. SPILL. LEAK. AND DISPOSAL PROCEDURES

Contain spill and pisk up with absorbent solid, rags, or paper for disposal bv burning.
Pravent lcsses into the environment whenever possible. Do not send to sewer. (DEHP
degraces in fresh wacer sediments under aerobic conditions; half 1i{fe about 14 davs.

[c does not degrade under anaerohic condicions. [: 1s readily concentrated by

dcuatic S?Eansms.) Clean up trace residues with water and detergent.

DISPOSAL: Scrap material can be disposed of by controlled incineration. Mix liquid
Scrap with a more flammable solvent and spray into incinerator's firebox

Follow Federal, Stace, and Local regulacions.

SECTION ViIl, SPECIAL PROTECTION INFORMATION

Use general ventilacion, combined with local exhaust ventilacion (especially when
zacerial i{s heated or misced) to meet the TLV requirements. For nomroucine and exer-
gency conditions where the TLY is exceeded, use an approved air-supplied mask or
organic canister respirator for protectien against mist and vapors.

Use rubber gloves and apron to aveid Tepesacted or prolonged coatact with liquid and safety
glasses or goggles to avoid e¢ye contact by splashing. Depending on how the macerial is
used and conditions of use, additionsl body protection may be desirable.

Eyewash fountain and safety showers should be available to areas of use and handling.

DEHP contaminaced clothing should be removed and laundered befora reuse.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store in a ventilated araa avay from oxidizing agents and sources of heat or ignicion.
Follow good hygienic practice to avoid chronic effects. Wear clean vork clothing.

Avoid prolonged or repeatad contact with liquid and inhalation of misc or vapors. Do

ROt eac or smoke in areas whare this material is used or stored. Wash exposed skin areas

after working with this material and before using restroom facilities, eating or smoking
Do not takae internally.

DATA SOURCE(S) CODE: 1-12,14,23,38,47

{ )
atru o e . r— . - APPROVALS: MIS CRD 3\ . [/{0*‘*\_

L~

OLUANE ¢ MEOErRSery M-mn"‘l'".“

P AT Gorem A aureng [ ~am o -: INODUST. HYGIENE. SAFETY 4 %) 13-4

TS D SRR 48 B P MDAy & ra
MEDICAL REVIEW: Dezember 1984

GENIUM PUBLISHING



CADMIUM OXIDE

o10) ¢

Common Synonyms Soiid Y elow-troewn Qdoriess € FIRE MAZARDS
Caamam fume &1 Pash Point Not Aemmabie
42 PFammsbie Limits in Al Not flamwnabie
Sinks 1 watey. @ AnE A Not
64 Pre Lxlinguishing Agants Not 0 be
U Not perinert
AT IOINTACT AT SCLT ANG JULST KEEP PECPLE AWAY 65 Specie Mazarde of Combustion

Aaar a Just "esowrator

3tog uscrarge ! zossiDie

sJiate ang "emove lisctarged “atera

NOBfe 5CAI NeAlln Ang SrviLlhcr TI7UTI agencies

111

112 NAS Hazard Rating for Bulk Weter

Cods of Federsi Reguintions:

11. HAZARD CLASSIFICATIONS

NOt e

Trensportation: Not ksted

69 Suming Ame: Deta ot svasiable 11.3 NFPA Hazard Classification:
POISONOUS GASES MAY BE PRODUCED IN FIRE S.16 Adevetic Plams Tempersturs: Mot ksted
Wear J0ggies and seif-contained breathing apparatus Outa not avasiable
611 Sioichiomewic Al 10 Fust Ratie:
Fire Ounta not svasiabie
412 Pame Tenpersture: Deta nol svasiable
CALL FOR MECQICAL 4iD 7. CHMEMICAL REACTVITY
DUST . 7.1 Musctivity With Weter: No reection
i nheled wi cause coughing. 12 wih Dsta
: " gves. ’\oodeyomsooonam:: ;ﬂ;zm of water not evaliabie
| osinng s oooes e w 73 Sty Ourtg Trnspert: Sutie
7.4 Neutraiizing Agenta for Acide snd
Irnatng Causton: Not perinent
n-‘uad‘:‘l“.‘-wm 74 Polymerimaion: Not perinent
EXPO.UI’Q Agmave contaminated SIOThING and shoes 74 inhbier of Polywmerisalion:
Flush atfected areas with pienty of water Not pernent
IFIN EYES. hold eyelds open and flush with pienty of weter
iF SZA;:P:EDH:: :2:: ‘:;:xorvs;:xousv nave ncum annk water 1.7 telwr Ratie m »
iF S&Atgomvrv\geax:‘:nv:o‘: :‘CL::C‘?:'?‘CI US OR HAVING CONVULSIONS, 78 - Oma nox
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physies) Stete at 15°C and | e
Effect of iow conoentralions on aquatic e B unknown. Solg
Water May be dangarous # & emars weler raskes. 122 Metedar Weight 128.4
m Notify iocal heaith and widhte officais 123 Delling Peint ot 1 st Not pertnent
Notty 0Oerators of Neardy water makes. (decomposes)
124 Prossing Point Not perinent
128 Critienl Temperstre: Not partinent
1. RESPORSE TO DISCMARGE 1 AL & WATER POLLUTION 126 Critiost Pressure: Not persnent
(000 Rospanse Metheds Henehook) 11 Categery: None &1 Aquatie Teuloity: Dete not svalabie 127 Specific Qrawiy:
Shoulss be removed 23 Clags Not perdnent (T} y: Date not 0.95 at 20°C (sof)
Chemcal and piwsicsl Yeatment 03 Bistegiest Oxygen Demand (P00 128 Uguid Surfacs Tenston: Not pertrent
None 129 Lquid Water intarfaciel Tensior:
64 Fosd Chain Consantration Potentist Not perunent
Conoentrated by ehedfieh 1210 Vaper (Gas) Specific Gravity:
Not pertnent
1211 Ratie of Hoats of V (Qee
1 CHEMICAL DESIGRATIONS L ORSEIVASLE CHARACTERISTICS plybeneie oo (usk
11 CQO Compeaiity Class: Not lsted 41 Puysiest Siete (a8 shipped) So8d 1212 Latent Hest of Vegportzation:
32 Formwix CaQ 42 Ceter: Yellow-brown 1o brown Not perinent
13 WMO/UN Designation: Not leted 43 Oder: Nore 1213 Heat of Combustion: Not pertnent
34 DOT ID Mo 2570 1214 Heat of Decomposition: Not Dertnent
318 CAS Registry No_ 1308-19-0 1218 Hest of Selution: Not partinent
1296 Heat of Polymertzation: NOt pertnent
1228 Hest of Fusien: Oata not avasiable
1228 Umiting Yalus: Oata not svasiadie
S NEALTK HAZARDS L. SHPPING MFORMATION 1217 Aol Vapor Proveurs: Dumm not svatacis
&1 Su Uines PR rutber Gloves 5.1 Qrages of Purity: Reagent technical
82 A singe L) oMtk ASTSS CON COUSS SIVEre OF 82 ersge Tempershse: Ambient
fatal lung Frtasion; chvorsc s by lung inury nd Ndney 03 inert Atmeaphere: No requirement
disfuncson. INQESNON DrOCLCES SOVEre ONiC eflects: Dol iNdney and Tver iNpIes May oot %4 Venting: Open
Comact with syes Causes sThation.
53  Trestnant of Exposurs: INHALATION: ¥ fere has DOeN kNOWN GO 1 dONSe CRITRIM
onde fume or # cough, chaet UghINEeR. Or epFalry disiiess Ocowr Ser PosEDIs SEPORSY,
piace pasem at bed rest and call 3 physicien. INGESTION: nduce vomiling: stop infimtion by
grang milk or 8gg wWhilss 81 MeqUENt FEIVEIK PEriOI™ JASEIC evags: seek medicsl aNerdion.
EYES: fAush with water for a1 \anst 15 min
6.4  Thresheld Limit Vel 0.05 mg/m? ee Co
6.5 Ohart Torm inhaistion Limilx 0.1 mg/m?, 30 min
58 Temeity by ingastier: Grede 3; orul rat LDse = 72 mg/hg
47 Late Tosielly: Osinyed var. ung. and kidney damage hes 1OSOWed reapirEiory eNDORSeS 10
CafmEIM sEte Ny
§8  Vaper (Gas) rvitant Onta not
69  Uswad or Seld irritant Ch Ostn not nTES

510 Oder Thresheit Odoriene
OLM Velus: 40 my/m?® g8 Cd

JUNE 1985



CcoX

CADMIUM OXIDE

1217
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.18
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

I British thermal
Temperature Pounds per cubic Temperature British thermal Temperature o ) Temperature .
(degrees F) Toot (degrees F) | untper poundF | (degress ) | Uiinch perhour- | e e F) Cantipotse
N N N N
(o} 0 0 (o}
T T T T
P ! P P P
E E E E
R R A R
T T T T
| ! | |
N N N N
E E E E
N N N N
T T T T
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
| N N N
N 0 (o} (e}
S T T T
o
L P P P
U E € E
B8 R R R
L T T T
E 1 [ |
N N N
E E E
N N N
T T T




ORYRIGHT 1985 =UPELCC. MC. C©“UPELCY FARK G©ELLEFONTE, FA .5%23-0048 1076

ALL RIGHTS RESERVED TWX S3.0-670-3600
USTOMER P.O. NO. T2159

ZATE 5/06/89 MATIRIAL SAEETY DATA SHEET PAGE 1
. _SECT!ON I -GENERAL INFORMATIOMN

..LALOG NO /A (REQORDER FRODUCT BY THIS NO.)

RODUCT NAME ZYRENE SG
DATA SHEET NO R430780

PYRENE
JEMICAL NAME ©YRENE
JRMULA C1l6HI1O

' FORMULA WEIGHT 202
AS 129-00-0 NRTECS UR2450000

YNONYM BENZO(DEF)PHENANTHRENL
ANUFACTURER SUPELCO IMNC. PHONE 814-359-3441
DDRESS SUPELCO PARK, ELLEFONTE, PA 16823-0048
SECTION II - HAZARDOUS INGREDIENTS OF MIXTURFS

(CHEMICAL NAMI>
COMMON MAME - FERCENTAGE - CAS #
(FORMULA) - TLV(UNITS)
LDS0O VALUE -~ CONDITIONS

N /A
SECTIQN_II1 - PHYSICAL DATA
JILING POINT 404 C MM ELTING FOINT 149 c
APOR PRESSURE N/A VAPOR DENSITY 7 C (AIR=1)
PECIFIC GRAVITY 1.271 G,/ML C (WATER=1) PERCENT VOLATILE BY VOLUME N/J
ATER SOLUBILITY N/A EVAPOFATION RATE MN/A

"ARANCE WHITE TO LIGHT YELLOW SOLID

SECTION 1V - FEIRE _AND EXPLOSION HAZARD DATA
LASH POINT N/A FLAMMABLE LIMITS LEL UEL

XTINGUISHING MEDIA
WATER
co2
DRY CHEMICAL
PECIAL FIRE FIGHTING FPROCEDURIES
WEAR SELEF CONTAINED BFEATHIN: APPARATUS WHENM FIGHTING A CUEMICAL FIRE.
NUSUAL FIRE AND EXPLOS!{ON HAZ:\RDS
N/A

SECTION.V - 'EALTH HAZARD DATA
D50  N/A TLV  N/A

MERGENCY AND EFIRST AID PROCEDURES
ZYES
FLUSH EYES WITH WATER FOR 15 MINMUTES.

N
-LUSH SKIN WITH LARGE VOLUME OF WATER.



., INC. SUPELCC PARK ZRELLEFCNTE. 2A 16823-0048
TWX 510-670-38600

. 6/06/89 MATFRIAL SAFETY DATA SHEET PAGE
ATALCG NO N/A (RECRDER PRODUCT BY THIS NO.)

+RODUCT NAME PYRENE 5G
DATA SHEET MO R430780
PYRENE

SECTINON V - IZALTH HAZARD DATA

* CONTINUED *
REMOVE CONTAMINATED CLOTHING

INHALATION
IMMEDIATELY MOVE TO FHESH AIR.

INGESTION
CONTACT A PHYSICIAN.

ZEFFECTS OF OVEREXPOSURE

MAY IRRITATE EYES AND/OR SKIN
IRRITATES RESPIRATCRY TRACT
IRRITATES SKIN

BURNS SKIN

REPORTED ANIMAL CARCINOGEN.

SECTION VI - REAGTIVITY DATA

STABILITY STABLE.
]

CONDITIONS TO AVOID
N/A
INCOMPATIBILITY
OXIDIZING AGENTS
GAZARDOUS DECOMPOSITION PRODUCTS
N/A

i1AZARDOUS POLYMERIZATION WILL MNOT CCOUR.

SONDITIONS TO AVOID
N/A
SEGTION Vil _=- SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERJAL iS RELEASED OR SPILLED

SWEEP UP MATERIAL.
*FLUSH AREA WITH WATER.

10



ZHC. SUPELZC FARK  ZULLEECNTE, ZA 1£823-5048 1078
TWX S$10-670-3600

- 2/06/892 JATURIAL SAFETY DATA SuzzT ?AGE 3

“TALCG NO N/a (REORDER PRODUCT RBY THIS NO.)
DUCT IAME PYRENE 5G
-ATA SHEET NO R430780
PYRENE

S ZON VTI - SPILL QR LIAK TOOCEDURES

- CCNTINUED =~
ASTE CISPOSAL METHOD

COMPLY WITH ALL APPLICABLE FEDERAL, STATE, CR LOCAL REGULATIONS

SECTION VIII - SPECIAL PROTECTION INFORMATICN

:SPIRATCRY PROTECTION (SPECIFiC TYPE)
~EAR DUST MASK.
“OTEZCTIVE GLOVES
WEAR GLOVES.
IE PROTECTION
WEAR PROTECTIVE GLASSES.
ILATICON
USE CNLY IN WELL VENTILATED .REA.
PECIAL
N/A
THER PROTECTIVE LCQUIPMENT
N/A
SECTUQN_IX = 3ZRECIAL FRECAUTIONS
TORAGE AND HANDLING
STORE I[N SEALED CONTA(NER IN COOL, DRY LOCATION.
XEEP AWAY FROM OXIDIZERS.
AVOID GENERATING DUST.
THER PRECAUTIONS
AVOID EYE OR SKIN CONTACT.
T THE INFORMATION AND RECONMENDATIONS SET FORTH HEREIN ARE BELIEVED TO BE
~..RATE AS OF THE DATE HEREOF, SUPELCO, INC. MAKES NO WARRANTY WI1TH RRESPECT
AERETO AND DISCLAIMS ALL LIAB.LITY FROM RELIANCE THEREON.

AST REVISED 10/26/88



TOLUENE

TOL

Waery iquad Pleasant odor

Floats on wetsr. Flammable, sTitating vapor @ produced.

S100 G1SCNarge f DOSWDI® % GeC Deosia away

Shut oH gNtian sources and cai hre cepartment

Stay UOWINd and US@ waler S0ray 'C MNOCK Jown  vapor

AvOsg ZOM1ACT with WQued and vapor

solale ang "emove Jiscrargea malenal N
Notrty 'ocai Mearth and poiluton oniri agencies y

FLAMMABLE.
vapor may A igrvied n an enciosed aree.
Wear joggles ana ser-conlained dreathing spparatus
Exunguish with dry chemecal, foam. or carbon dwoxige
Fi water mav ba inaftectve on fre

re Cooil axposed containers with water

6 FIRE HAZARDS

Flash Point «°F C.C. 55°F O.C.
Flarvwnabile Limits In Air: 1 27%-7%

A

64 Behavior in Firer Vapor 3 heaveer than o
and May vel & CONMOErable MaNce 10
& source of gretion and flash back.

4.7 ignition Tempersture: 97°F

68 Ewctrical Hazard: Class |. Group D

49 Buming Rete: 5.7 mm/mn.

010 Adisbatic Fleme Tempersture:
Deata nct evasiable

CALL FOR MEDICAL AID

VASOR

0 noss and throst
:“"""':"‘ on of )
or

Move 10 fresh ar
If treathng has stopped. gve aruficial resprabon
1f breating difficull. gve oxygen

7. CHEMICAL REACTIVITY

7.1 Rasctivity Wilh Water: No reaction
72 wilth No

73 Swbility Daring Tranaport Stable
7.4 Novirulizing Agents for Acids end
Caustiex Not pertinent

75 Pelymerantiors Not pertinent

il.  HAZARD CLASSIFICATIONS

11.1 Cade of Federal Reguintions:
Flammable s

112 NAS Hazard Rating for Bullc Weter
Transportation:

Exposure It swalivwed. wil COUSS NELSSS. vOrTiing OF I0SS Of CONECIOUSNesS. 7.8 inhisitor of Polymertation:
Bt S 0T 1 e Not s
waler
lFiNE‘VEgho:-:'mwwmmmmo'nw 7.7 Melar Rello (Reactant o
IF SWALL‘?WEDmmnCONSCLOUS.Wmmm Produsty Data not avalable
ek,
Do:ov INDUCE VOMITING 74 Resctivity Groug: 32
© e in high concenwrelions.
[
Water Mey be dangerous § 1t enters weser ntakes.
Poliution Notty iocal health and widiife officais.
Notity 0perstons of nearby waier makes
1. RESPONSE TO DISCHARGE e & WATER POLLUTION
Ses 21 Categery: Flammable lqukt 01 Aqualic Tozielty:
{sous warrang-high Remmabiity 22 Claes3 1180 mg/U/98 hr/sunlieh/TL,/resh
Evacuste area walnr
a2 y: Data not

43 Misiagicel Oxygen Demand (BO0X
0%, § deys; J8% (thear), 8 days
44 Fosd Chain Concentration Potentiat

None

1 CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTEMISTICS
11 CQ Compmtibiity Chass: Aromatic 41 Phyuion St (ss shipped: Liguid

Hydrocarbon 42 Celer: Coloriess
312 Formule CoHiCHs 43 Oder: Pungent. sromalic. bercens-ike;
13 MO/UN Desigration: 1.2/1204 distinct, pleasart
34 OOT ID No_ 1294
3.5 CAS Reglewy No.: 108-88-3

S. MEALTH NAZARDS 9. SHIPPING INFORMATION

[ -8 3 5 S A

L

Ar-euppiied mask. goggies or face ehisit plastic gioves.

Vepors st eyes and UpPer reapirElYy Fact; cause dizriness,

y aent. Limid svieins eyes and cmes &rying of siin. i
asprmed, causes coughmg. gRgoing. distress, and repidly duveioping pulmonary edema. ¥
nQested causss vorming. griping, dsvhes, dupresssd reapiration.

Trestment of Expossres INHALATION: emove ©© freah oF. give ariiicisl reapiration and axygen ¢
nesded:. call & docky. INGESTION: 40 NOT inducs vomiting cafl & dockr. EYES: flush with
water for of least 15 mn. SKIN: wipe off, wash wilh sORp and waie.

Threshold Limit Yadue: 100 ppm

Short Term inhaialion Limiie: 800 gpm for 30 min

Toxlolly by ingestien: Grade 2 LDse = 0.5 10 5 g/kg

Late Tomolly: Kiney and Iver damage may follow ingestion.

Vapor (Gas) irmuant Charscterislions: Vepors cauee a siight emaning of 1he eyes or respirmiory
system # present in high concenirsions. The affect i TmpoTary.

Liquid or Sefid rritardt Charesteristiox Miramum hazard # eplled on ciothing snd sliowed ©
remam. May cause smaning and redgening of the ekin.

5.1¢ Odor Thresheit: 0.17 ppm

[ 33

1DLN Vahss: 2,000 ppm

4.1 Qredes of Pufty: Ressarch, reagent,
nivation-all 9.8 + %, nousna:
contars 04 + %, with 5% xylens and
omall amouns of benzene and
nonaromatic hydrocartons. §0/120:
008 pure than ndusirial.

Sterage Tempersare: Ambient

nart Abmosphere: No requsement

Veniing: Cpen (Rame aTestar) or

£Le

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Piyeion) Simte ot 16°C and 1 st
Licuad
122 Melocullr Weight: 52 14
123  Seting Peint st 1 st
21.1°F = 110.6°C = AKX
124 Freasing Peint
—130°F = —98.0°C = 178.2°K
125 Critianl Tompershse
006.4°F = J10.6°C = 391.8°X
128 Critiesl Pressure:
S98.1 pain = 40.55 a4n = 4.108
MN/m$
127  Opesific Gravty:
0.867 of 20°C (uich)
128 Uguid Surface Tensten:
29.0 dynss/cm = 0.0200 N/m ot 20°C
128 Lsguid Water imterfacial Tenaior:
0.1 dynes/cm = 0.0381 N/m at 25°C
1216 Vaper (Gas) Specific Qravily:
Not perenert
1211 Raetie of Specific Heats of Yapor (Qeex
1.000
1212 Latert Hest of Yepermstion
155 B/ = 88.1 cal/g =
.01 X 108 J/ng
1213 Hest of Combustior: — 17 430 Ba/D
- —0008 cal/g = —408.5 X 10% J/kg
1214 Hast of Decompositior: Not pertinent
1218 Mot of Sehstiorn: Not perinent
1216 Heat of Pelymertsation: Noi perinent
1228 Moot of Pusier: 17.17 cai/g
1228 Usmiting Yaius: Oata not svetable
13227 Aol Yapor Presmuse: 1.1 pam

& FIRE HAZARDS (Continued)
611 Solehiometric Alr 10 Pusi Rulie: Dua not aveliable

612 Pame Temporsasw: Osts not avalabie

JUNE 1985



TOLUENE

TOL
1217 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. .
. " . British thermai |
Temperature Pounds cubic Temperature British thermal unit Temperature A Temperature | !
(degrees F) Toor. (degrees F) | per pound-F (degrees F) | Unionchperhour | earees | Centipoiss
[ !
—30 f 57.180 0 .398 0 1.026 0 l 1.02¢
—20 [ 56.870 5 397 10 1.015 5 978
—10 | 56.550 10 v 309 20 1.005 10 | 935
0 56.240 15 .400 30 984 15 | 894
10 55.930 20 402 40 983 20 | 857
20 55.620 25 403 50 972 25 ‘ 821
30 §5.310 30 404 60 962 30 788
40 54.990 35 406 70 951 s | 757
50 54.680 40 407 80 840 40 ! 727
60 54.370 45 .409 90 .929 45 ‘ .700
70 54.060 50 410 100 919 50 ; 673
80 53.750 55 AN 110 .908 55 | 649
90 53.430 80 413 120 897 60 625
100 53.120 65 414 130 .888 65 603
110 52.810 70 415 140 878 70 582
120 52.500 75 417 150 865 75 .562
80 418 160 854 80 544
85 420 170 843 8s 528
90 421 180 833 90 509
95 422 190 822 95 493
100 424 200 811 100 ATT
105 425 210 .800
110 427
115 428
120 429
125 431
Il

12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square T Pounds per cubic Temperature British thermal unit

(degrees F) ‘ pounds of water (degrees F) inch (degrees F) oot (dogrees F) ' Per pound-F
68.02 ’ 050 0 .038 0 .00070 0 ’ 228
10 087 10 00103 25 241
20 084 2 00150 50 255
30 a21 30 00212 75 268
40 172 40 00296 100 281
50 241 50 00405 125 204
0 331 60 00847 150 306
70 449 70 00727 175 319
80 .600 80 00954 200 331
90 792 90 01237 225 343
100 1.033 100 01584 250 355
110 1.332 110 102007 275 367
120 1.700 120 02518 300 78
130 2148 130 03127 325 389
140 2690 140 .03850 350 400
150 3.338 150 04700 ars 41
160 4.109 160 05691 400 422
170 5.018 170 08840 425 432
180 6.083 180 08162 450 443
190 7.323 190 09875 475 453
200 8.758 200 11400 500 462
210 10.410 210 13340 525 472
550 482
575 491
600 500




TRICHLOROETHANE

TCE

Commen Synenyms Watery housd Colortess Swest odor & FIRE HAZARDS 10 HAZARD ASSESSMENT CODE
1,1,1-Trichiorosthene 61 Flash Point: Data not avadatie (809 Hazard Assssement Handbook)
Asrothene . 02  Fammabie Limits in A 7%-16% A-X-Y
Chicrothens Sinks " water ITieling vepor B produced. &3 Pret ory

foam. or carbon dicode
64 Fre Lxtinguishing Agents Not 10 be
Stop Fscharge 1 possDie <8e0 DO away Useet Not pertinent 1t
- . MAZARD CLASSIFICATIONS
c‘::ﬁ:f 3.';‘.}:'.'".":“““’ aa vaeer &5 Special Hazards of Combustion
1solate and "emove scrarged “atenal Progucts: Taxc and rmawng gases e 11.1 Code of Federsl Reguistions:
Notty oCal Nealth and solubon tantrol agencies R  free. ORM-A
' 68 Sehevier In Fire: Not pertnent 112 MAS Hazard Reting for Bulk Weter
4.7 igniton Tempersture: X2°F
63  Oectrical Hazard: Not pertinent
Wﬂﬂi. 69  Surmning Mete: (est) 2.9 mm/min
c‘gﬁan.a oal W0,
Ex th ry Chemecal, CArbon doxde, of foam 010 Adisbatic Peme Temperstrs:
Data not svesable
F'" 411 Stichiometric A W Fusl Astio:
Outa not avaliable
€12 Mame Tempersture: Data not avedebie Water Polsion
—
CALL FOR MEDICAL AID
M' ond throet.
[ noss
n 3 a-—u-amm

ubvnmng-mw oxygen

Exposure | 2 O 2 o
F SWALLOWED and wies v CONSCIOUS. fave ‘et G wate
ke 8 w8 et NG g 74 inhibftor of Polymarissiion:
IF SWALLOWED and vicum n UNCONSCIOUS OR MAVING CON- Not pertinet
LSIONS. 00 nothing except keep wctim werm, 7.7 el Ratie (Rescant
Pradusty Data not evaliable
745 Resciivity Greus: 38
1  PHYSICAL AND CHEMICAL PROPERTIES
121 Pivysical Siate at 19°C and 1 s
Effect of Iow concenralions on aquatic e i@ unknown. Lionadt
Water ::'y"' "'"".:: oidonrhinges 122 Melsouir Weight 13341
Poliution e 123 Dofing Peint of 1 she:
Nocty cpemion of - 106°F = 74°C = 347K
124 Precsing Peint
<—WF = <—WC = <24K
L L z L WATER POLLUTION 125 Crulcsl Tempersture: Not perinent
e A 21 Categery: None 1 Asuatie Tewioity: 128  Critienl Presmas: Not pertnert
Should be removed 22 Class Mot pertnent 75-150 pom/®/pivieh/TL,/sak water 127  Speuifie Gravity:
Chamscal and physicel Frestment “Time period not epecified. 1.31 ot 20°C (Boud)
42 Walsrfowt! Testolly: Osis not svalabie 128  Ugdd Surfece Tensien:
83 Peisgical Oxygen Demand (BOD): 25.4 dyven/cm = 0.0254 N/m a1t 20°C
Daia not avallabie 129 Usuid Water intertacial Tonsion: (esL)
84 Fosd Chain Concentraion Petentist 45 dynes/cm = 0.048 N/m &t 20°C
None 1290 Vaper (Gas) Specific Gravity: 4.6
1 CHEMICAL DESIGRATIONS 4 OBSEAVABLE CMARACTERISTICS 1211 Retio of Specific Heats of Yapor (Gas)
31 CG Compatibiity Class: Haiogensied 41 Piysiesl Siate (as shipped): Ligud 1.104
Pydrocarton 42 Celer: Coloreas 1212 Latent Nest of Veporestion
32 Permuls CHeCCls 43 Oder: Chiorolorm-ls; swestish 100 W/ = 58 cai/g =
13 IMO/UN Designation: Not Isted 24 X 108 J/kg
24 DOT 1O Mo 2801 1213 Hest of Combustion: (est) 4700 Bu/
33 CAS Regiawry Ne.: 71358 = 2800 cal/Q = 110 X 10% J/kg
12.14 Heat of Decemposition: Not pertinent
1216 Hest of Solullarc Not pertinent
WAZARDS SHIPPING INFORNA 1216 Heut of Polymartzsiion: Not perinent
S WA . ToR 1228 Hast of Fusien: Dwta not avasigtsie
(3} Organc vapor-acid gae canister. selil-contained bresthing .1 Qrages of Purity: Uninhibited: mihbited: 1238 Limiling Valus: Duta nor avaetie
for Or palyvimyt-aloohol-iype gioves. chemicel aslety goggies industial inhibited: white roamy; cokd 1227 Aot Veper Pressure: 4.0 pae

and tace shisic. necprens satety $hoee v iathar safely Shoss plus NeCPTens fooNeSrY,
NeGprens Of POlyvirly GiCONG! sult Or agran for episeh protection
52 . INHALATION: syrwpiorms rangs from ioes of equilirium end
% foss of Ngh can be fael dus 10 empis
aaphymation comtined with ioss of consiousnass. INGESTION: produces eflects el 1o
inhaistion and may cause some fesiing of nmusse. EYES: sightly Imiating and lachrymatcry.
SKIN: detating action mey Cause darmaliis.
“ muwwmmn-m“—nnmmn
Do NOT or
mmwmnmrlmwuﬁwwu
achvarister oxygen. INGESTION: heve wictim drink waler and induce vomiling. EYES: Rah
oroughly with water. SIIN: remove contaminated ciotiung and wash eQosed srea oroughly
with 508D ANQ wWarm weesy.
S84 Tweshetd LimRt Valux 350 ppm
&5 Shert Term inhalstion Limilx 1,000 ppm for 60 min. in man
§4 Tomtalty by ingention: Grace 1; LDss = § 10 15 0/hg Wut. mouse, rebbit. guInes pig)
[ §
[ Y]

Late Tesioity: Dats not svaiabie

Vaper (Gus) irvitent Characieristion: Vapors cause a sight smering of e eyes o respiratory
oyetam 4 present n Ngh concenirations. The effect is smporary.

Liguig or Sofi¢ ritant Charsctertsion: Mirenum hazard. ¥ spiled on clothing end allowed
feMENn. My cOUNe SMEring end reddening of e en.

410 Oder Threshei 100 ppm

G171 IDLM Vatw 1.000 ppm

i
|

JUNE 1988




TCE

TRICHLOROETHANE

1217 12.18 12.19 12.20
SATURATED LIGUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
i . ; ' British thermal 1
Temperature | Pounds cubic Temperature | British thermal unit Temperature $ . Temperature .
(dogrees ) | Toot (degrecs F) | per pound-F (degrees F) UNConch per hour- | (degrees F) Centincise
] H t
0 | 85.419 55 240 N 15 1.363
10 \ 84.870 60 4 242 0 20 1.295
20 | 84.309 65 i 244 T 25 ! 1.231
30 ; 83.758 70 ‘ .246 30 1172
40 \ 83.200 75 ; 248 P 35 1.117
50 | 82.650 80 250 E 40 1.065
60 | 82.089 8s 252 ! R 45 i 1.017
70 1 81.540 90 254 T 50 } 972
80 ’ 80.961 95 256 | 55 : ‘929
90 ‘ 80.429 100 258 N 60 ' 889
100 79.870 105 280 E 65 852
110 79.320 110 282 N 70 817
120 78.759 115 264 T 75 784
130 78.209 120 268 80 753
140 77.850 125 .268 85 723
150 77.089 130 270
160 78.540 135 272
140 274
12.21 1222 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) poundagf.nw (degrees F) inch (degrees F) foot (degrees F) per pound-F
88.02 070 70 2.009 70 04925 0 148
75 2.364 75 05495 25 .150
80 2.857 80 06119 50 .155
85 2.980 8s 08799 75 .159
20 3.335 90 07540 100 183
95 3728 95 08348 128 187
100 4.152 100 09220 150 a7
105 4819 105 10170 175 75
110 5.130 110 11190 200 179
115 5.606 115 112300 225 183
120 6.292 120 13490 250 .186
128 6.950 125 14770 275 190
130 7.663 130 .16150 300 193
135 8.437 135 17830 325 198
| 140 9.273 140 .19220 350 199
i 145 10.180 145 20920 375 .202
| 150 11.150 150 22730 400 .205
| 155 12.200 155 24870 425 208
| 160 13.330 160 28730 450 210
185 14.540 185 28830 475 213
170 15.840 170 31270 500 215
175 17.240 175 .33760 525 217
y 180 18.730 180 .38390 550 219
| 185 20.330 185 39180 575 222
190 22.030 190 42140 600 223
s’ .




TRICHLOROETHYLENE

TCL

10.  HAZARD ASSESSMENT CODE
(See Hazurd Assssament Handbook)

A-X-Y

"1 Mdmm
ORM-A
112 NAS Mazard Rating for Bulk Water

1. HAZARD CLASSIFICATIONS

Common Synonyms Watery lquxd Coloriess Swest oder 6. FIRE NAZAROS
Trichiorosthytene &1 Fush Pomt 90°F C.C.. practicaly
1 "
rickene; Algylen ) norfiammable
Gemaigens Sinks 1 water. ITiaing vapor ' produced. 42 Plasmeble Limits in Alr: 8.0%-105%
Tnchioran: Trilene 43 Fire Lxtinguishing Agants: Waver fog
64 Fire Extingasshing Agents Not to be
S100 718Charge f OCSSIDIA X260 DEOpIe away Usext: Not perunent
5v0~d 1071aCt wAth QUK and Yapor o5 mm“m
~at 're Jeparrment
‘soiale and ‘emove AISCNArgea malerar Products: Taac and ameating gases are
NOUfy OCSt N@2MN ang LQILLION CoNtrd) agencias . proguced in fire sugtons.
’ €4 Behevior in Fre: Not pertnent
4.7 igniion Tempersture: 770°F
84 Electrionl Hazard: Not pertinent
POISONOUS GASES ARE PRODUCED IN FIRE. 68  Burning Auta: Not pertinent
wear go?‘qm NG 3811 -CONMNSG DAty RPDAraTS. 610 Adinhatic FMame Tempersture:
Extinguish wrin dry chermucar. carbon doxide. of foam Oata not avesabie
611 Molchiometric Al o Fusl Retio:
Fire Osta not svadable
612 Fame Temperstre: Dats not svailabie
CALL FOR MEDICAL AID 7. CHEMICAL REACTMVITY
7.1 Rescivity With Waler: No resction
Mb nose end thyost.
CBUSS NEUSESd, vomiling, Mcult bresthing, 12 with C. No
Wamdm reacton
e 10 fresh ar.
f breating has SWOOS. grve articial respYaDon 73 Sty Ourtng Transport: Stable
 breattung 8 arfficuit, grve Oxygen. 74 Neutrsfining Agenis for Aclde and
LowD Caustiox: Not perinent
ITHSINg 10 ekin and eyes. 7.5 Pelymeruation: Not partinent
Exposure It swaliowed. wifl cause Nauses, vormiing, dficull breathing, 74 innibor of Potymeraation:
or loes of conaciousness. Not
Aemove contamingied ciathing and shoes. pertnent
Flush m;éna areas with pienty of water. o 7.7 MHetar Ratio (Reactent o
IF IN EYI hoid eyshas Open and flush with pierty Of water.
IF SWALLOWED and wictm @ CONSCIOUS. have wcom annk water Produsty: Date rct evailable
mmwmmm% 74 Resctivity Group: 38
IF SWALLOWED and victm s UNCONSCIOUS OR HAVING CON-
VULSIONS, g0 nothng except keep vichm wasm.
Efect of low concentrations on squetic e s WoWN.
Water May Do dangarous ¥ R entere weter mtahes.
Notify iocal health and weidiite officals.
’m No:ty”mmmmm-
1 RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION
(See L1 Categery: Nore &% Aquatio TomioRy:
Should be removed 22 Clasx Not pertinent 080 mg/L/40 hy/duphria/ v/ resh
Chemical and physicel Testmant waber
42 Watariowl Toxiolity: Deta not avellabis
43 Gisiogiost Oxygen Demand (BODX
Dats not svalable
44 Fosd Chain Concerwraiion Petanttak
None

3 CNEMICAL DESIGRATIONS 4 OBSERWLE CHAMMCTERISTICS

31 CG Computihiity Clss: Halogenated 4.1 Pwysienl Staie (e shippady Uguid
Pydrocarnon 42 Celer: Coloriess

32 Formmts: CHQ=CCh 43 Odgur: Chicvolorm-Bay; stheresl

33 MO/UN Desigratier: $.0/1710

14 DOT ID Mo 1710

35 CAS Regletry Ne. 79-01-8

ERLCe

S HEALTH MAZARDS

Crgank. vapor-acid gas it
or of viyt gloves; Chamical salely QORPUR: faoe-ahaid:

mmmmn-—n‘nm

INHALATION: syvpioms rangs rom sriation of Te nose and
mnmm—mummunmmdw
Nervous system reeulling N cardiac . CIvanc SPORIe May NS rganic iy,
INGESTION: omier . g 8clON can onume darmaviie. EYES:
wlightly imitating sensalion and lachrymation.

o Do NOT o gut madicel or o
cases of overmponse. INHALATION: remove viclm 10 fesh air; ¥ nacesssry, spply ardlicial
respretion and/of sdminister oxygen. INGESTION: heve vicln &'l waler and induoe vomiing
repest ¥wee ¥mes; then give ! tabiespoon epsom aalis it water. EYER: fush thoroughly with
water. SKIN: wash Thoroughly with 08P &Nd WaIT™h waler.

Threshelt Limit Valus: 50 ppm

Shert Torm inhaintion Limitx 200 ppm for 30 min.

Touteity by ingestien: Grade X LDse = 50 10 500 mg/ig

Lot TesteRty: Data not avafabie

Vaper (Ges) britant Characteristien: Yapors cause & aight smering of The eyes o respirsiory
systom f present in high conoantetions. The eflect is Wemporary.

Uspid or Solid Fritent Charssteristion: Minimum hazsrd. ¥ splled on clothing arxd aliowed ©
remain, May CILSS GMANIng nd reddening of the sikin.

1 4

S, SHIPPING INFORMATION
Qrades of Purity: Technicat dry esning

lerage Tempershare: Ambient
nart Atmeaphore: No requrement

12
17

124

128
e
m?

124
129

”ne
n

1212

11
14
1218
ne
.
1228
1

PHYSICAL AND CHEMICAL PROPERTIES

Physisnl Sate ot 15°C and 1 st

Licuad
Ualenter Weight: 131.39
Soliing Point ot 1 s

180°F = 87°C = 380°X
Prosaing Peint:

—=1235F = —884°C = 1889°K
Critien) Temperature: Not pertinernt
Critienl Pressure: Not pertinent
Specifis Gravity:

1.48 &t 20°C (Buid
Ligueid Sartace Tenater:

20.3 aynes/cm = 0.0293 N/m & 20°C
Limaild Welsr intertacial Tension:

34.5 dynm/cm = 0.0345 N/m &t 4°C
Vaper (Gas) Speeiic Gravity: 4.5
Ratie of Specific Haate of Yepor (Gaak

1.118
Latent Hest of Vaporiemiion:

100 BR/D = 572 cal/g =

24 X10° J/kg
Hest of Cominmtion: Not parinent
Hest of Decemposition: Not pertnent
Hout of Satuliors Not partnent
Heat of Polymartastiore Not perinent
Host of Fuaior: Data not svesiable
Limfiing Value: Osta not sveiladie
Reld Yapor Presswse: 2.5 pen

410 Oder Thwesheit 50 pom
£11 OLN Valus 1,000 ppm

JUNE 1985



TCL

TRICHLOROETHYLENE

1217
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID vISCOSITY

Tel ature | Pounds cubic T ature | British thermal unit Temperature | British thermal Temperature
(degrees F) oot (deorees F) | per pound-F (dogrees F) | UN{onch PO hOU | (degrees F) Centporse
0 94.669 0 220 N 15 .800
5 94.410 10 221 (o] 20 775
10 94.150 20 > 223 T 25 .750
15 93.889 30 .225 30 727
20 93.629 40 .226 P 35 .705
25 93.370 50 228 E 40 684
30 93.110 60 .230 R 45 .664
35 92.849 70 .231 T 50 .645
40 92.588 80 233 | 55 627
45 92.330 90 .235 N 60 610
50 92.070 100 .2368 E 65 593
55 91.809 110 .238 N 70 577
60 91.548 120 .240 T 75 .562
65 91.290 130 241 80 .548
70 91.030 140 .243 85 534
75 90.770 150 245 80 521
80 90.508 160 248 95 .508
85 90.250 170 .248 100 496
90 89.980 105 .485
95 89.730 110 474
100 89.489 115 .463
105 89.209 120 453
110 88.950
115 88.680
120 88.429
125 88.168
12.21 12.22 1223 1224
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
77.02 110 40 .508 40 01245 0 136
50 878 50 .01628 25 139
60 894 60 .02106 50 143
70 1.168 70 02695 75 148
80 1.507 80 03418 100 149
80 1.829 90 042968 125 152
100 2448 100 .05354 150 155
110 3.081 110 .06619 175 157
120 J3.848 120 08120 200 .160
130 4.765 130 .09881 225 182
140 5.0882 140 11960 250 165
150 7.163 150 .14380 275 187
160 8.685 160 17180 300 169
170 10.490 170 .20390 325 172
180 12.580 160 .24080 350 174
190 15.010 190 .28280 375 178
200 17.810 200 .33040 400 177
210 21.020 210 .38420 425 A79
450 181
475 182
500 184
525 .185
550 1868
575 187
600 .188




CCPYRIGHT 12985 SUPELCC, INC. SUPELCC PARK BELLEFONTE, PA 16823-0048 144.
ALL RIGHTS RESERVED TWX 510-670-3600
CHESTCHER P.O. NO. T3551

CATE  2/20/90 MA IAL SA Z DATA SHEET PAGE 1

SECTION I -GENERAL INFORMATION
ALOG NO 48565 (REORDER FRODUCT BY THIS NO.)
--<ODUCT NAME CHRYSENE 0.1G
OATA SHEET NO R430760
CHRYSENE
CUIEMICAL NAME CHRYSENE
TORMULA C1l8H12

] FORMULA WEIGHT 228
ZAS 218-01-9 NRTECS GC0700000

SYNONYM CHRYSENE
IANUFACTURER SUPELCC INC. PHONE 814-359-3441

s\DDRESS SUPELCO PARK, BELLEFONTE, PA 16823-0048

SECTION II - HAZARDOUS INGREDIENTS OF MIXTURES
CHEMICAL NAME
COMMON NAME - PERCENTAGE - CAS #
(EORMULA) - PEL(UNITS) - TLV(UNITS)
LD50 VALUE - CONDITIONS

N/A
SECTION TII - PHYSICAL DATA

0ILING POINT 448 o MM MELTING POINT 254 c
/APOR PRESSURE N/A VAPOR DENSITY N/A
SPECIFIC GRAVITY N/A PERCENT VOLATILE BY VOLUME N/
JATER SOLUBILITY N/A EVAPORATION RATE N/A
' “"EARANCE WHITE SOLID

s ION IV - F A ION RD D
:LASH POINT N/A FLAMMABLE LIMITS LEL N/A UEL N

XTINGUISHING MEDIA

WATER

cc2

DRY CHEMICAL

ALCOHOL FOAM.
SPECIAL FIRE FIGHTING PROCEDURES

WEAR SELF CONTAINED BREATHING APPARATUS WHEN FIGHTING A CHEMICAL FIRE.
MUSUAL FIRE AND EXPLOSION HAZARDS

N/A

S v - H RD DA
D30 N/A TLV N/A
EL N/A

:MERGENCY AND FIRST AID PROCEDURES
“YES
USH EYES WITH WATER FOR 15 MINUTES.



INC. SUPELCO PARK SELLEFONTE, FA 16823-0048
TWX 510-670-3600

2/20/90 MATERIAL SAFETY DATA SHEET PAGE
+ALOG NO 48565 (REORDER PRODUCT BY THIS NO.)

(ODUCT NAME CHRYSENE 0.1G
)ATA SHEET NO R430760
g CHRYSENE

SECTION V - HEALTH HAZARD DATA
* CONTINUED ~*

LIN
PROMPTLY WASH SKIN WITH MILD SOAP AND LARGE VOLUMES OF WATER.
REMOVE CONTAMINATED CLOTHING.

NHALATION
IMMEDIATELY MOVE TO FRESH AIR.

NGESTION
N/A

TECTS OF OVEREXPOSURE
REPORTED ANIMAL CARCINOGEN.
SECTION VI - REACTIVI DATA

ABILITY STABLE. '

NDITIONS TO AVOID
N/A

COMPATIBILITY

JXIDIZING AGENTS

ZARDQOUS DECOMPOSITION PRODUCTS ,
N/A

2ARDOUS POLYMERIZATION WILL NOT OGCUR.

NDITIONS TO AVOID
N/A
S - CEDU
EPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

SWEEP UP MATERIAL.
FLUSH AREA WITH WATER.

STE DISPOSAL METHOD

COMPLY WITH ALL APPLICABLE FEDERAL, STATE, OR LOCAL REGULATIONS

1443



-NC. SUPELCZ PARK SELLEFONTE, ZA 15823-0048 1444

TWX S510-670-3600

2/20/90 MATERIAL SAFETY TATA SHEET PAGE
LALOG NO 48565 (REORDER PRODUCT BY THIS NO.)

JDUCT NAME CHRYSENE 0.1G
‘ATA SHEET NO R430760

-~ CHRYSENE
* CONTINUED *

SECTICN VITI - SPECTAL ZROTECTICN INFORMATION

~SPIRATCRY PROTECTION (SPECIFIC TYPE)
N/A

FOTECTIVE GLOVES

WEAR RUBBER GLOVES. .

JE FROTECTION

JEAR PROTECTIVE GLASSES.

INTILATION

USE ONLY IN EXHAUST HOOD.
“ECIAL
N/A
ER PROTECTIVE EQUIPMENT
N/A

SECTION IX - SPECTAL PRECAUTIONS

JRAGE AND HANDLING

STORE IN SEALED CONTAINER IN COOL, DRY LOCATION.
dER PRECAUTIONS

REPORTED CANCER HAZARD.
AVOID EYE OR SKIN CONTACT.
AVOID BREATHING VAPORS.

ILE THE INFORMATION AND RECOMMENDATIONS SET FORTH HEREIN ARE BELIEVED TO BE
~URATE AS OF THE DATE HEREOF, SUPELCO, INC. MAKES NO WARRANTY WITH RESPECT
ZRETO AND DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON.

3T REVISED 12/28/89



MERCURY

MCR

arge ' sosscee
5 arg "amow
NO'y 3cai meatm an

NTACT wT= Ll D =eer Decpie dway

Fire

6 FIRE HAZARDS

&1  Fash Paint Not lemmable

42 Flamenabdle Umits in Alr: Not flammabie
63 Fire Lxtinguishing Agents: Not perinen
.4 Fire Extinguishing Agents Not 10 be

&5 Special Hazards of Combustion
Products: Not pertnent

68 Behavior in Fire: Not Rammabie

4.7 igrtion Tempersture: Not lammabie

48 Electrical Hazard: Not pertnent

L3 Buming Rme: Not flemmabie

610 Adiabatic Flame Tempersiure:
Osta not evadable

611 Sieichiometric Air 10 Fusl Retia:
Osta not eveilabie

€12 Flame Tempersture: Osta not svasabie

10.  HAZARD ASSESSMENT CODE
(See Nazerd Assssament Handbook)
A-X

1. MAZARD CLASSIFICATIONS

11.1 Code of Fegersl Reguistions:
ORM-8

112 NAS Hasard Rating for Bullt Weter
Tranaportation: Not ieted

11.3 NFPA Masard Claseificstion:
Not imted

Exposure

CAL_ FOR MEDICAL AID

Uauo
Effects of exposure may be deleyed.

Water
Poliution

Notry i6cai neaith ana wiigite othcials
Nouty cperators of neartly water intakes.

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
May be dangerous 4 it eriers water rakes.

7. CHEMICAL REACTIVITY

7.1 Resclivity With Weter: No reaction

r2 - C No
reacuon

73 Stubiity Owuring Trensport Stabie

7.4 Newviraizing Agents for Acids and
Caustion: Not perinent

15 Polymermation: Not perinant

7.4 inhibiter of Polymerization:
Not persnent

7.7 Noler Astte Meactant e
Proguct: Duta not aveisbie

74 Resctivity Grougs Data not aveiiabie

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Pivyaisal Siots ot 15°C and 1 s
Lacuicd

122 Moleswlar Weight 200.50

123  Dafiing Peint ot 1 st
675°F = M7C = EW'K

124  Fressing Peint:

1. RESPONSE TO DISCMARGE

(Ses
Should be remaved
Cherrscal and phymcal reatment

1

1. CHEMICAL DESIGNATIONS

4 OBSERVABLE CHARACTERISTICS

L WATER POLLUTION

0.1 Agquaille Tomoity:
0.5-1 ppm/48 he/coraghus
arhum/TL,/fresh water
0.29 ppmv/ 48 hv/manre fah/ T,/ sait
_—

2 y: Dwt not

03 Boiegioal Oxygen Demand (BODY
None

84 Fosd Chain Cencentration Potentist

—30F = —ICT = 243K
128  Criteal Tempershre:

2004°F = 1482°C = 1TIEK
128 Critianl Pressure:

23300 pais = 1507 @ = 160.8

MN/m
127  Speeifis Gravlty:

13.55 &t 20°C (hepict)
123  Ligdd Surtace Tension:

470 dynes/cm = 0.470 N/m & 20°C
129 Usuil Water intartaciel Tension:

Class: Not listed a1 Stmte (as ahipped): Liqued Mercary conceniretes n Iver end 375 dynes/cm = 0.375 N/m at 20°C
:.; wwc“.:.' 42 W"’_M odneys of Jucks and geses 10 jsvels 1230 Vaper (Qmn) Specific Gravity:
1.3 1IMO/UN Designatior: Not lissed 43 Odur: Nore sbove FDA Bkt of 0.5 ppm. Muscie Not pertinent
3.4 DOT IO No.. 2008 tesus ususlly well below the mit 1211 Ratie of Specific Heats of Yepor (Gas)
15 CAS Registry No_ 7439-078 Not perinent
1212 (Latent Meut of Vaperistien:
Not perénent
1213 Heost of Combustion: Not pertinent
NAZARDS SHIPPING INFORMA 1214 Heat of Dscemposither: Not pertnent
S MMM . ! Tion 1215 Hast of Sehstion: Not perinent
5.1 Personsi Proteciive Equipment: Avoxd cortact of iguid with sikin. For vapor use chemical L1 Qredes of Purty: Pure 1218 Hest of Pelymertostion: Not parient
carmage (Hopcaiie) resprator. 02 Serage Temperature: Ambient 1228 Heat of Pusier: 27 cal/g
82 L As 03 inert Atmesphere No requrement 1228 Limiing Valus: Deta not sveisbie
siight Musculer remar, 088 Of APPEIe, Neuses, and darThas are obeerved. Peyohic, kidney, and .4 VYenting: Opsn 1227 Reie Vepor Pressure: Deta not svesiable
CAGIOVESCUS JISLIDENCES My OGOMF.
53 Trestment of Exposure: Consult & docior.

59

Threenoid Limk Valus: 0.05 ng/m®

Short Term inhaletion Lisits: Dt not evaliable

Toxicity by ingestiore No rrynedian omcity

Lave Toxicity: Ox of mercury
Vapor (Gas) iritant Charscteristics: None
Liquid or Solid irritant Characteristics: None

5.10 Odor Threshokt Not pernent

sn

IOLH Value: 28 mg/m?

JUNE 1985



MCR MERCURY
1217 12.18 1219 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
Temperature | Pounds per cubic | T British thermal unit | Temperature British thermal Temperature _
(degrees F) 'O:r (degrees F) per pound-F (degrees F) U""sszuc"'eﬂfgfo 'hg_w {degrees F) Centipoise
0 851.399 35 .033 N 0 1.827
5 851.000 40 .033 0 5 1.801
10 850.500 45 Ly .033 T 10 1.777
15 850.099 50 .033 15 1.754
20 849.600 55 .033 P 20 1.731
25 849.199 80 .033 E 25 1.709
30 848.799 ] .033 R 30 1.688
35 848.399 70 .033 T 35 1.668
40 847.899 75 033 1 40 1.648
45 847.500 80 .033 N 45 1.629
50 847.089 85 .033 E 50 1.810
55 848.599 80 .033 N 55 1.582
80 840.199 95 .033 T 60 1.575
65 845,799 100 .033 85 1.558
70 845209 70 1.541
75 844.899 75 1.525
80 844.500 80 1.510
85 844.000 85 1.495
90 843.599 90 1.480
95 843.199 95 1.468
100 842.609 100 1.452
[\
12.21 12.22 12.23 12.24 ot
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY 1DEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
| N N N
N o) (o] o]
s T T T
0
L P P P
v E E E
B R ] R
L T T T
E I I 1
N N N
E E E
N N N
T T T




CERTIFIED SFECIFICATIONS
SAFETY DaAaTA SHEET

MATERIAL

a7/1€/3
Last revised June 1739
SECTION 1 FRODUCT SPECIFICATIONS
g-73% Fluoranthene
c0&=4d--

L5938

vlied by CHEM SiFWICE. Inc. FD ECOY C10%. WEST CHESTER. FhA.
XGENCY FHONE #: :5-334-2100

L9 92 ity C)g-&,% Cortified br 2§

NG.

1 (215)49C

and

S626

312 10 CartiTy that analysis oT this sample was made by various chromatocgraphic. spectral and

“mal methods. The
rantees purity oT unopened bottles until =xpiration on the bott

nroceaures used are considered to be STATE OF THE ART. CHEM SERVICE.

le.

Inc.

SECTION 1II TOXICITY DATA
XAT OR MOUSE LDS@ | RTECSH ! 0SHA FEL : ACGIH TLV '
288B6ma. va v LL4B25E0G I HA ! MA X

2 COIboUndY i-

.

TING FOINT | BOILING FOINT | DENSITY | VAPOR FRESSURE | VAFOR DENSITY | (Butyl acetate=!

Cec 1 wac 1w o wa i v i wa

_owoR 1 colR i PHASE i SOLUBILITY IN WATER

W vellowareen 1 Crystalline solid  iInsoluble (immiscidl
SECTION IV FIRE AND EXPLOSION HAZARD DATA

SH POINT: Data not svailable

INGUISHING MEDIA: Carbon cdioxide. dry chemical powder or
explosicon limitz are avairlable Tor thie compound.

sprave.

SECTION V HEALTH HAZARD DATA

tact lenses snhould not be worn in the laboratory.
chemicale should Lo consigcdered hazardous - Avold direct
Cause skin 1rritatlon. San cause eve irritation. Can be
be harmtul 1T twallowed. Can bte harmtul 1T innaled. Can

pected Carcinogen-may produce cancer.

longed exposure cauce nauseasheadaches/dizziness and/or eve

harmTtu

ma S

physical contact!

i if absorbed through the skain.

damage.

e irritating to mucous membranes.




0-783% PAGE C

L]

SECTION VI FIRST AID
WTI6nTTE 17 - cauitinco intended LI COURTOrictl ths erfect oFf 4 00l1sCn. 1L Snould bLe adminisierec
DA DRVELILAA o0 . et lned emergency perscnner. edical advice can be obtain=a from a FOISON

ROl CENTER.

e of CInuacti: Flu:n eyes continuously with water Tor LI-26 minutes. Flusn svan « th water for
3 minutes. 7 na surnz have occurred-uze S0aD and water 1o clcanse €iin.

~raled remeve Sigrent Lo Tresh ilr. Adminlster cryaen 17 patient 1T naving  difficulty breathin
S gAatlent a2 :o.ruoid OF2AUNLNY AumINiSTEr AartiTiclal resplratlons.

ATIEAT 43 16 cCardlac arrest edminister CFFR.

ade LiTC susperiing mcasures until ‘medical assistance has arrived.

SECTION VII REACTIVITY DATA
stible. Incomnaa;hle with ztreng cxidizing agentz, Decompocsitian liberates toczic fTumes.
mPOSLtIon Lraduct are COrrnsive.

SECTION VIII SPILL OR LEAK FROCEDURES

DS Lawabtr Dooainale arca, Vear appropriats O0SHA rogulatec zouwloment. Ventilate area.
WD AR 2003 1A En ACRIGnrlatd IO LAlasr. 40l
Cohtamliia iea .75 0 3

F P SWEAD G T Lo s,
JSAL: oo ino-

JorosrInezal.

v

SAL ACLASEATIr eoulpGed we th oan atterburner and scrutiber.
SECTIOH IX PRECAUTIONS TO BE TAKEN IN HANDLING

chemical zhoulc bLe haadaed only in a hond. Eve shield: should be worn. Use apprapriate
/MEHA approvea catety equipment. wvaorld contact with skin, eves and clothing. Keep tightly
ed in & COGL e nlaCe. Store only with compatible chemicals.

SECTION X SPECIAL FRECAUTIONS AND COMMENTS

ADOve 1nToruation iz helieved to be correct on the date 1t iz puolished and must not be con-

red all incluziwve. [he inTormation has been obtained only by a cearch of available literature

I3 only A oguine Tor nandl1hq the cnemicals. O5HA rogulaiions reauire that 17 cther hazards
A0 evident, Ao ucaraaed 1303 must L made avallble to the emploves within three monthe. Re-
Sis_lLity T viegatos Cies wvith the emplover and not with CHER SERVICE. Inc. Fersont not =nes
cally and feommeriy traines shouwld not handle thils cnemical or 143 Lontalner. This 11305 1is

ped without o vaeranty czoresced or implied., including werchantability or Titness for any
LCular purpozo.

crcduct te Tornicncd FOR LABORATORY USE OHLY' Our productz may MOT BE USED a3 arugs.
211Cs. agriculturai <r pesticidal productz. Tooa additivae ar as housencld chemicals.



CERTIFICECED SPECIFICaATIONS and
MATERILAL CSAFETY DaThAda SHEET
47/18,G%

I o72v1sed June 1729

SECTIOH I FRODUCT SFECIFICATIONS
. F33 Indenot1.2,.2-C.0)pyrene
193-35-% Jther name: ..S2-Fhenviene ovrene
niled by CHEM SERVICZ. Inc. #0 BOX 2:03. WEST CESTER. Fa, L7381 (213)692-3826

RGEHCY FHOME #: Z:15-336-2:80

D
Ho. N3 11 Earity 39'37 certiftied by Z w,\
5 13 to certify tnatl analyzis o7 t51s cample was made by various Chromatographic. spectral ana
-mal methods. V-2 procedures useqd are consigcered to be STATE OF THE ART. CHEM SERVICE, Inc.
rantees purity of unopened bottles until expiraticn on the bottle.

SECTION II TOXICITY DATA
B e e e et e e e F Y  fr e e e
AT OR MOUSE LDI@ A RTECSH | OSHA PEL i ACGIH TLV :
<mg/ kg . NK9320608 Z Ma ' HA ‘

> compoung 1= conelcered to be toxlc.

SECTION III FHYSICAL DATA

SR EEEEEE ST s EE S SRS E ST ST RS =S SIS S S S S S S S S S S CS T E e E TS S S s S S S S SSE S S S S S S SN S S S IS SSITSERIIISTSTEST
i EVAPORATION RATE
VAPOR DENSITY | (Butyl acetatss; .

TING POINT BOILING FOINT
2-144 C ! »380 C : NA , 8.1 mm@40 C : NA ' NA
B e B D b e S R R P R P SR PR R R R E A R PR R R R R R R b it 2 2 b b E 2t L L
ODOR ' COLOR ' PHASE ! SOLUBILITY IN WATER
NA ‘Yellow : Crystalline solid ‘Insoluble (isaiscibl:
R R PR P A P P P PP P R E T P PR P PSRRI £ 2 L £ L b b 2t 2]
SECTION 1V FIRE AND EXPLOSION HAZARD DATA

SH POINT: 206+ C
INGUISHING MEDIA: Curbon gioxide. ory chemical powder or spray.
2xplosion limitz are available for this compouna.

SECTION V HEALTH HAZARD DATA

tact lenses should not be@ worn in the laboratory.
chemicals should te considered hazardous - Avoid direct physical contact!
sected Carcincgen-may produce cancer. Overall toxic data unavailable.

2d on the toxicity of compounds of similar, structure this material is probably highly hazardous.
[ ]



F83 FAGE &
SECTION VI FIRST AID

sntidote 13 & substance 1ntemged to counteract Lte erfect T « polson. It should be agministert
, by a paysician cr a trained emergency p2rsonnel. Medical advice can be obtained from a POISOE
TROL CZHTER.

_.ce of contact: Flush eyee continuously with water for 13-20 minutes. Flush skin with water f¢
2@ minutes. 1T no ourns have occurred-usé s0ab and water w3 C.ialili orife

inhaled remove patient to fresh air. Administer oxygen 1T patlent 1s having difficulty breath:
Tf patient ha:z stonped breathing aaminister artiticlal respilratlons.

satient 1s 1n cardiac arrest administer CFR.

t1nue life supporting measures until> medical assistance has arrived.

ove and wash contamihated clothing.

jatient ic exhibiting signs oTf shock - Reep warm and quiet.

tact Foison Control Center i1mmediately 1f necessary.

1ot administer liquids or 1induce vomiting to an unpcenscious or convulsing person.

satient is vomitina-watch closely to make sure airway does not become ob- structed by vomit.

medical attention 1T necessary.
SECTION VII REACTIVITY DATA

reactivity. ..campatible with €trong ox1d1I1ing &agents, “lammable.
smpatible with active metals (e.ag. Scdlum:.

SECTION VIII SPILL OR LEAK PROCEDURES

1l1s or leaks: Evicuate area. Jear appropriate OZHA reguiatea equipment. Ventilate area.
ep up and placc 1n an appropriate container. Hold for disposal.

h contaminated zurfaces to remove any residues.

®ASALLY Eurn 1n & chemical incinerator equipped with an afterburner and scrubber.

— SECTION IX PRECAUTIONS TO EE TAKEN IN HANDLING

s chemical chould te handled only in a hood. Eye shields should be worn. Use appropriate
A/MSHA approved zafety equipment. Avoid contact with skin. eves and clothing. Keep tightly
sed 1n & cool arv place. Store only with compatible chemicals.

SECTION X SPECIAL PRECAUTIONS AND COMMENTS

. avove information 15 believed to be correct on the date it is published and must not be con-
ered all incluzive. The information has been obtained only by a search of available literature
1z only a guige for handling the chemicals. 0SHA regulations require that if other hazards
‘sme evident, an upgraded MSDS must be made avalible to the employee within three months. Re-
;ns1bility for updates lies with the employer and not with CHEM SERVICE. Inc. Fersons not spe-
‘1cally and properly trained should not handle this chemical or 1ts container. This MSDS 1is
svided without any warranty expressed or implied, including merchantability or fitness for any

‘ticular purpose.

s product 1t furnished FOR LABORATORY USE OMLY' Gur productes may NOT EE USED as drugs.
imetics., agricultural or pesticidal products. Tood additives or as houseshold chemicals.



J. T. Baker Chemical Co. MATERIAL

222 Red Schocl Lane Phillipsburg. N.J. 08865
24-Hour Emergency Telepnone - (201) 859.2151 SAFETY DAT .

Chemtrec » (800) 424-9300 SHEET
National Response Center # (800) 424.8802 :

(

N00SO -01 Naphthalene Page: 2
Zffective: 10,/28/85 Issued: 10,29.,85

SECTION III, - PHYSICAL DATA (Continued)

Specific Gravity: 1.14 Evaporation Rate: N/R
(H20-1) (Butyl Acetate=l)
Solubzlity(HZOJ: Negligible (less thanm 0.1 %) % Volatiles by Uolume: N/R

Rppearance & Odor: White crystalline volatile solid with the odor of moth balls

SECTION IU - FIRE AND EXPLOSION HARZARD DATA

Flash Point: 88°C ¢ 1390°F) NFPR 704M Rating: 2-2-0
Flammable Limits: Upper - 5.9 % Lower - 0.9 %

Fire Ext b Y

Use water spray, carbon dicxide, dry chemical or ordinary foam.

| Fire-Fighting P i .
Firefighters should wear proper protective equipment and self-contained
(positive pressure if available) breathing apparatus with full Facgpxece.
Move exposed containers from fire area if it can bs done without risk.

Uss water to keep fire-exposed containers cool.

Un ! X
Closed containers expossd tc heat may explode.
Contact with strong oxidizers may cause fire or explosign.

SECTION U - HEALTH HAZARD DATA

Threshold Limit Ualue (TLU/TWA}: SO mgsm> (10 ppm)

Short-Term Exposure Limit (STEL): 7S mg/m3 (1S ppm)
Toxicity: LDso (oral-rat)(mgrkg) - 1780
LDSu (scu-mouss) (mg-kg) - 969
LDsn (iv-mouse) (mg/kg) : - 100

Contact with skin or eyes may cause irritation. ) _
Ingestion may cause nausea, vomiting, headaches, dizziness,
gastrointestinal irraitation.

Continued on Pags: 3



J. T. Baker Chemical Co. MATERIAL

222 Red Schoot Lane Philliosourg. N.J. 08865
24-Hour Emergency Telepnone -~ (201) 859-2151 SAFETY DATA
Chemirec # (800) 424-9300 SHEET

Nationat Resoonse Canter # (800) 424-8802

D

NOG90 -31 Naphthaleane Page: 3
Effective: 132885 Issued: 10/29/85

SECTION UI - REARCTIVITY DRTA

--.--.---.----.---..-.----h-.----.----------------...---------‘-.-.-....'-..."-

Stability: Stable Hazardous Polymerization: Will net occur
Conditions to Aveid: hsat, flame, sources of ignition
Incompatibles: strong oxidizing agents

SECTION UII - SPILL AND DISPOSAL PROCEDURES

.--------------..----.------------------------.-------.-----.---.------.--..----
ken 1 h ven { i h '
WUear suitable protsctive clothing. Shut off ignition sources; no flares,
smoking, or flames in area. With clean shovel, carsfully place material
into clean, dry cantainer and cover; remove from arsa. Flush spill area
With water. .

Risposal Procedgre
Dispose in accordance with all applicable federal, state, and local
environmental regulations.

EPR Hazardous Waste Numbar: Ul6S (Toxic Uaste)

el L L L L L L L L L L L L T Y T T Y Y L L L L L L U U

SECTION UIII - INDUSTRIAL PROTECTIVE EQUIPMENT

Uentilation: Use general or local exhaust ventilation to mest
TLU requirements,

Respiratory Protection: Respiratory protection required if airborne
concentration exceeds TLU., At concentrations up
to 500 ppm, a chemical cartridge respirator with
organic vapor cartridge is recommendad. ARbove
this level, a sslf-contained bresathing apparatus
is recommended.

Eye/Skin Protection: Safety glasses with sideshields, rubber gloves are
recommendad.

SECTION IX - STORRGE AND HANDLING PRECAUTIONS

SAF-T-DATA'" Storage Color Code: Red

s L2l P ian
Keep container tightly closed. Store in cool, dry, well-ventilated area
away from heat, sparks, or flame.

SECTION X - TRANSPORTARTION DATA AND ADDITIONAL INFORMATION

--.-;----:-----f---.---------------------------------------.-------------'..'-

Proper Shipping Name Naphthalene (air and water only)

Continued on Page: 4



J. T. Baker Chemical .Co. MATERIAL

222 Red Schoo! Lane Phillipsourg. N.J. 08865
24-Hour Emergency Telechone - :201) 859-2151
Chemtrec » (800) 424.9300
National Response Center ¥ (800) 424-8802

G

2080 -351 Naphthalene Page: 4
ffective: 13/28/8S Issued: 10,/29/,8S

SECTION X - TRRANSPORTATICOH DRTR AND ADLITIOUNAL LHEFORNATLON (Curtirnueal

szard Class ORM-R
N/NA UN1334
.abels NONE
eportable Quantity 5000 LBS.

NTERNARTIONARL (I . M 9.

roper Shipping Name Naphthalene, crude or refined
azard Class 4.1

N/NA UN1334

.abels FLAMMARBLE SOLID

'R = MNaot Applicable or Not Ruvailable

'he information published in this Material Safety Data Sheet has beesn compiled
rom cur experience and data presented in varicus technical publications. It is
he user's responsibility toc determine the suitability of this information for
he adoption of necessary safety precautions. Ws reserve the right toc rsvise
ter:al Safety Data Sheets pericdically as rew information becomes available.

-- LAST PRGE --



CERTIFIED SPECIFICATIONMS and
MATERIMGIL. SAFETY DaTrhn SHEET
57 /18787
Y1~}

LAzt rawicsa Jane DT 3E%

SECTION I FRODUCT SFECIFICATIONS
. 0=7=0 “henanthrene
. oCO-gL-3
pilred by LrIe SISWICE. Lnc. PO OBOX JLB8. JEST CAESTIR. Fh. 17281 (2150)490-30C4
JRGENLCY SHOHE i S13=-386-2130

B ﬂu._sﬂl‘\lgFSS Fursty § 937 tertified o
13 O1E U0 CertiTy that analviis oT thl: zamole was made oY various chromatograpnic. spectral ano
Zrwal methoGE. T2 QrOCCCUNES uSEd Are considerea to we STATE GF THE ART. CHEM SERVICE. Inc.

i

“FANTees Iurity 7 unopeEne=d oottles until expiration on the bottle.
SECTION II TOXICITY DATA
CRAT OR MOUSE LDSe 1 KTECSH | OSHA PEL i ACOIH TLV
C Jsemesis . ermiseess . e e
o ocomoount it emiigerer wxone fiiemcle cmeen
SECTION III FHYSICALs DATA

i EVAPORATION RA°
VAPOR DENSITY | (Butyl acetate’

ILTING POINT ROILING FOINT DENSITY VAPOR FRESSURE
191 C a8 ( ; N& X MA , H& . HA
-- 0DOR ; COLOR ' FHASE ! SOLUBILITY IN WATETS
NAa g ‘White , Crystalline solad
SECTION IV FIRE AND EXPLOSION HAZARD DATA

_ASH FOINT: Data not available
LTINGUISHING MEDIA: Carbon gioxide. dry chemical powdar or zprav.
J explozion limits ar2 avallable rtor this compound.

SECTION V HEALTH HAZARD DATA

ntact lenses zoaould not be worn 1n the labaratory.

"l ochemlcals chowld bhe considered hazardous - Avold direct physical contact!

S4oCause fr1n 1rritatlon. Can be irritating to wmucous membranes. Can cause eye irritation.
0o be harmtul LT abzorbed throuagt the ckin. Can &e harmtul i7T inhaled.

4 be harmtul 17 swallcowed. Suszpescied Carcinogen-may produce cancer,

“clonged exposure may Cause nauseas/hsadache/dizzinecszs and/or eve damage.



NI 22 IS I

SECTIOM VI FIRST AID

JLTLUAATE LATdnded Do CouniorssSL Tno owrtoot . . SO1E0m. 0T tnnald be agmlnlstere
.rainegd energency peregnnal. fodical sgvice wan b2 obtainea from a FOISON
_: 07T CUmTAEII Tlasn oo ges JLLN waler Tar 15-00 minuwisEs, coiuIhoc witin water fo

-0 minaus e, LA purns [aYe GoIUurred-tee 2030 &nd WA lsr Lo L ozafis: Ce
[

o
VE pRLILeNnt Lo TYesh air. ADBLRLEZIEr o¥va

.
Lana L e gen Lo ogatlenl i Naving 1Tulty breathl
SFopatlant TaIo2To0o0aE6 Bozathlng adatnirter artidicial ssIplratlont.

sAalent 12 1nh Carglac arres
U

T
t aaminister OF
Ltinue liT8 Tuoportingg aeasur

R
22 untll wmedical ascistance has arrived.
SECTION VII REACTIVITY DATA

austiitle. lacompatible witn stitong ox:dizing &agsents. Lecomoozition liberat2s ilsic Tumes.
IOmpos1llon piroguctE are corroszive.,

SECTION VIII SPILL OR LEAK FROCEDURES

CLIZoOr lermezt IUOCHATE arisd. Wedar ARPOGFLaLE OESME rooglated couvioment. Ventolate area.

SEOOD AN T LATE L 3D AnuIoLE ST IIATilinr. oY aLzInozal.
DI TANLIRA LD FAOEI L rewmvas Do rEsLauns .,
SFOBAL D curn Lo - CRAmLCaL NIRRT E OTC A0UL el wL L An AT Terburnaer and scrubber,

SECTION IX FRECAUTIONS TO RE TAKEN IN HANDLING

1s chemicai chouldl ve hendled onlv in a heod. Eve sehlelds should be worn. Jse eppronrlate
HA/MSHA approvea zitety equipment. Aveld contact witih tkin, évee and clothing. Heep tightly

' '

=eed 1n & cool dooptace. Shaove oncs with o compaticie cleamlcaie.
SECTION X SFECIAL FRECAUTIONS AND CGMMENTS

2 above 1nTCrmation o heliswed to b correct on the date 17 13 publisned and aust not be con-
sered all inclusiwvs:. Tha 1atarmaticn has been ontained only bv o a search of available literature

Po1e onily @ uliide (or hapaling cre chemlcals. OTHA regulalicons require that 17 othier hazards
ome evident. a0 Umdraded 03 gt e made avalible to the employves within thres monthe. Re-
IASLILLLITY ToU nngaies LoiT oulih lhe emplover &no noi owith Ghod ZERAVICE. Inc. F2rsons not spe-
“vexily 20d oronoris teained gooulid Aot nandle vrls cremicar or 1tz container. Tinis MSDS is
TVv1ded wlthiout ncc warranty @eoresesd g oumplied. inciuding merchantability or fitness for any
“ticular purnocse.

ATGRY USE GMLY! Our nroducts mav HOT EBE USED &z druas.

LS product 1< Jurnizhed FOR LAEOR
ti1cidal products, Tood additivee or az household chemicals.

Tmetics. agriculiurael or pes



ZOPYRIGHT 1985 SUPELCC. IMC. SUPELCH PARK  SELLEFONTE, A 13323-0048 1072
ALL RIGHTS RESERVED TWX S.0-670-3800
TUSTOMER P.Q. MNO. T2159

DATE  5/06,/89 MATIRIAL_SAFETY DATA SHEET PAGE 1

—SRCT ON_I - :ENERAL [NFORMATION

CATALCG MO MN/A (RECRDER FRODUCT 3Y THIS NO.)
PRODUCT NAME ILUORENE &G

DATA SHEET NO R430800

FLUORENE

CHEMICAL NAME H-FLUORENE
TORMULA C13H10 ' FORMULA WEIGHT 166
CAS 86-73-7 NRTECS LL5670000
SYNONYM SLUORENE
MANUFACTURER SUPELCO INC. PHOME 814-359-3441
ADDRESS SUPELCO PARK, RELLEFONTE, FA 16823-0048

SECTION 11 - HAZAR[IQUS INGREDIENTS OIf MIXTURES
(CHEMICAI. NAME
COMMON MNAME - FERCENTAGE - CAS #
(FORMULA) - TLV(UNITS)
LDE0 VALUE - ZOMDITIONS

N/A

SECHION 1. - PHYSICAL DATA
30ILING POINT 298 c MM MELTING FOINT 112 2 C
VAPOR PRESSURE N/A VAPOR DENSITY N/A
SPECIFIC GRAVITY N/A PERCENT VOLATILE BY VOLUME N,
" "TER SOLUBILITY N/A EVAT'ORATION RATE MN/A
- PEARANCE WHITE SOLID

SECTION TV . FIRE_AND EXRLCSION HAZARD DAT/A
FLASH POINT N/A FLAMMABLE LIMITS LFL UEL

ZXTINGUISHING MEDIA

WATER .

co2

DRY CHEMICAL

ALCCHOL FOQAM.
SPECIAL FIRE FIGHTING PLOCEDURKE

WEAR SELEF CONTAIMED BREATHIN:: APPMRATUS WHEM FIGHTING A CHEMICAL FIRE.
JNUSUAL FIRE AND EXPLOSTON HAZARDS

N/A

SECIION V_- _IEALTH HAZARD DATA
LD50  N/A TLV N/A

EZMERGENCY AND FIRST AID FROCEDURES
EYES
TLUSH EYES WITH WATER FOR 15 MINUTES.

SKIN
PROMPTLY WASH SKIN WITH MILD @OAP AHD LARGE VOLUMES OF WATER.
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TWX 510-670-3600

MATERIAL SAFETY DATA SHEET PAGE

,TE  6/06/89
'ATALOG NO N/A (REORDER PRODUCT BY THIS NO. )
~rRODUCT NAME FLUORENE &G

DATA SHEET NO R430800
FLUORENE

SEGCTION VADER-
* CONTINUED *

AVOID GENERATING DUST.
FLUSH AREA WITH WATER.

spILL OR LEAK PROCEDURES

WASTE DISPOSAL METHOD

COMPLY WITH ALL APPLICABLE FFDERAL, STATE, OR LOCAL REGULATIONS

A, PROTECTION INFORMATION

SECTION VIII - SPEC

RESPIRATORY FTROTECTION (SPECLELC TYPE)

WEAR NIOSH/OSHA APPROVED RESY [RATORY PROTECTION.

PROTECTIVE GLOVES
WEAR RUBBER GLOVES.

' AXE PROTECTION )

[

lPE‘
‘- WEAR PROTECTIVE GLASSIES.

VENTILATION
USE ONLY I WELL VENT [LATED ~REA.
SPECIAL
N/A
OTHER PROTECTIVE EQUIPMENT

N/A
_1X_-_3PECIAL PRECAUTIONS

SECTION

STORAGE AND HANDLING
STORE IN SEALED CONTAINER IN COOL, JRY ULOCATION.
OTHER PRECAUTIONS

POSSIBLE CANCER HAZARD.
AVOID EYE OR SKIN CONTACT.

Lusi

g

107¢
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SECTT™OM V - JEALTH HAZARD DATA
OVE TO FRESH AIR. ;gsggcgg

T BREATHING IS LABORED
STOPS, GTVE ARTLIFICIAL RESPIRATION
'SICIAN

'YTHING B'Y MOUTH TO AN UNCONSCIOUS PERSON
MAKE AN UMCONSC:OUS FERSON VOMIT
SICIAN.

"EXPOSURE

EYES AND,OR SkIlN

JHALED

NALLOWED

ITY - INDEFINITE IN ANIMALS.

SECTION_ VI - REACTIVITY DATA

3LE.

AVOID

.y
v
-

'ENTS

'MPOSITION PRODUCTS

'MERIZATION WILL NOT CCCUR.

AVOID

SECTION V11 - SPILL OR LEAK PROCEDURES

AKEN IN CA3E MATEN]AL;YS RELEZASED OR SPILLED

TERIAL.



CHROMIUM

Summarz

Chromium i{s a heavy metal that generally exists,in either
a trivalent or hexavalent oxidation state. Hexavalent chromjum
(Cr VI) is rather soluble and is quite mobile in groundwater
and surface water. However, in the presence of reducing agents
it is rapidly convérted to trivalent chromium (Cr III), which
is strongly adsorbed to soil components and consequently is
much less mobile. A number of salts of hexavalent chromium
are carcinogenic in rats. 1In addition, an increased incidence
of lung cancer was seen in workers occupationally exposed to
chromium VI. Hexavalent chromium also causes kidney damage
in animals and humans. Trivalent chromium is less toxic than
hexavalent chromium; its main effect is contact dermatitis
in sensitive individuals.

CAS Number: 7440-47-3
Chemical Formula: Cr

IUPAC Name: Chromium

Chemical and Physical Properties (Metal)

Atomic Weight: 51.996

Boiling Point: 2672°C

Melting Point: 1857 + 20°C
Specific Gravity: 7.20 at 28°C

Solubility in Water: 1Insoluble; some compounds are soluble

Transport and Pate

Hexavalent Cr is quite soluble, existing in solution as
a component of a complex anion. It is not sorbed to any signifi-
cant degree by clays or hydrous metal oxides. The anionic
form varies according to pH and may be a chromate, hydrochromate,
or dichromate, Because all anionic forms are so soluble, they
are quite mobile in the aquatic environment. Cr VI is efficiently

Chromium
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removed by activated carbon and thus may have some affinity

for organic materials in natural water. Cr VI is a moderately
strong oxidizing agent and reacts with reducing materials to
form trivalent chromium. Most Cr III in the aquatic environment
is hydrolyzed and precipitates as chromium hydroxide. Sorption
to sediments and bioaccumulation will remove much of the remain-
ing Cr I11I, from solution. Cr III.is adsorbed only weakly to
inorganic materials. Cr III and Cr VI are readily interconver-
tible in nature depending on microenvironmental conditions

such as pH, hardness, and the types of other compounds present.
Soluble forms of chfomium accumulate if ambient conditions

favor Cr VI.  Conditions favorable for conversion to Cr III

lead to precipitation and adsorption of chromium in sediments.

In air, chromium is associated almost entirely with particu-
late matter. Sources of chromium in air include windblown
soil and particulate emissions from industrial processes.
Little information is available concerning the relative amounts
of Cr III and Cr VI in various aerosols. Relatively small
particles can form stable aerosols and can be transported many
miles before settling out.

Cr III tends to be adsorbed strongly onto clay particles
and organic particulate matter, but can be mobilized if it
is complexed with organic molecules. Cr III present in minerals
is mobilized to different extents depending on the weatherability
and solubility of the mineral in which it is contained. Hexa-
valent compounds are not strongly adsorbed by soil components
and Cr VI is mobile in groundwater. Cr VI is quickly reduced
to CR III in poorly drained soils having a high content of
organic matter. Cr VI of natural origin is rarely found in
soils.

Health Effects

The hexavalent form of chromium is of major toxicological
importance in higher organisms. A variety of chromate (Cr VI)
salts are carcinogenic in rats and an excess of lung cancer
has been observed among workers in the chromate-producing indus-
try. Cr VI compounds can cause DNA and chromsome damage in
animals and humans, and Cr (VI) trioxide is teratogenic in the
hamster. Inhalation of hexavalent chromium salts causes irri-
tation and inflammation of the nasal mucosa, and ulceration
and perforation of the nasal septum. Cr VI also produces kidney
damage in animals and humans. The liver is also sensitive
to the toxic effects of hexavalent Cr, but apparently less
so than the kidneys or respiratory system. Cr III is less
toxic than Cr VI; its main effect in humans is a form of contact
dermatitis in sensitive individuals.

Chromium
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Toxicity to Wildlife and Domestic Animals

Chromium {s an essential nutrient and is accumulated in
a variety of aquatic and marine biota, especially benthic organ-
isms, to levels much higher than in ambient water. Levels
in biota, however, usually are lower than levels in the sedi-
ments. Passage of chromium through the food chain can be demon-
strated. The food chain appears to be a more efficient pathway
for chromium uptake than direct uptake from seawater.

Water hardness, temperature, dissolved oxygen, species,
and age of the test organism all modify the toxic effects of
chromium on aquatic life. Cr III appears to be more acutely
toxic to fish than Cr VI; the reverse is true in long term
chronic exposure studies.

None of the plants normally used as food or animal feed
are chromium accumulators. Chromium absorbed by plants tends
to remain primarily in the roots and is poorly translocated
to the leaves. There is little tendency for chromium to accumu-
late along food chains in the trivalent inorganic form. Organic
chromium compounds, about which little is known, can have signifi-
cantly different biocaccumulation tendencies. Little information
concerning the toxic effects of chromium on mammalian wildlife
and domestic animal species is available.

Requlations and Standards

Ambient Water Quality Criteria (USEPA) :
Cr VI:

Aquatic Life (Proposed Criteria)

Freshwater

Acute toxicity: 11 ug/liter
Chronic toxicity: 7.2 ug/liter

Saltwater

Acute toxicity: 1,200 pg/liter
Chronic toxicity: 54 ug/liter

Human Health

Criterion: 50 pg/liter

Chromium
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Cr IIIl:

Aquatic Life (Proposed Criteria)

Freshwater

o(0.819(1n(hardness)] +3.568)

Acute toxicity: Hg/liter

e(0.819 [ln (hardness)])) +0.537) ng/liter

Chronic toxicity:
Saltwater

The available data are not adequate for establishing
criteria.

Human Health

Criterion: 170 mg/liter

CAG Unit Risk for inhalation exposure to CR VI (USEPA):
41 (mg/kg/day)

National Interim Primary Drinking Water Standard: 50 ug/liter

NIOSH Recommended Standards for CR VI: 1 ug/m33carcinogenic
25 ug/m3 noncarcinogenic TWA
50 ug/m~ noncarcinogenic
(15-min sample)

OSHA Standards: OSHA air standards have been set for several
chromium compounds. Most recognized or suspected carcing-
genic chromium compounds have ceiling limits of 100 pg/m~”.

ACGIH Threshold Limit Values: Several Shromium conpounds have
TWAs ranging from 0.05 to 0.5 mg/m”°. Chromite ore proces-
sing (chromate), certain water insoluble Cr VI compounds,
and chromates of lead and zinc are rscognized or suspected
human carcinogens and have 0.05 mg/m~ TWAS.

REFERENCES

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH).
1980. Documentation of the Threshold Limit Values. 4th
ed. Cincinnati, Ohio. 488 pages

INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (IARC). 1980.
’ IARC Monograph on the Evaluation of the Carcinogenic Risk
of Chemicals to Humans. Vol. 23: Some Metals and Metallic
Compounds. World Health Organization, Lyon, Prance
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Lead is a heavy metal that exists in one of three oxidat:
states, 0, +2, and +4. There is suggestive evidence that some
lead salts are carcinogenic, inducing kidney tumors in mice
and rats. Lead is also a reproductive hazard, and it can adve.
affect the brain and central nervous system by causing encepha
pathy and peripheral neuropathy. Chronic exposure to low leve
of lead can cause subtle learning disabilities in children.
Exposure to lead can also cause kidney damage and anemia, and
it may have adverse effects on the immune system.

CAS Number: 7439-92-1
Chemical Formula: Pb

IUPAC Name: Lead

Chemical and Physical Properties

Atomic Weight: 207.19

Boiling Point: 1,740°C

Melting Point: 327.502°C
specific Gravity: 11.35 at 20°C

Solubility in Water: 1Insoluble; some organic compounds are
soluble

Solubility in Organics: Soluble in HNO3 and hot, concentrate

H2$O4

Transport and Fate

some industrially produced lead compounds are readily
soluble in water (USEPA 1979). However, metallic lead and
the common lead minerals are insoluble in water. Natural com
of lead are not usually mobile in normal surface or groundwat
because the lead leached from ores is adsorbed by ferric hydr
or combines with carbonate or sulfate ions to form insoluble
compounds.

Lead
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Movement of lead and its inorganic and organolead compounds
as particulates in the atmosphere is a major environmental
transport process. Lead carried in the atmosphere can be removed
by either wet 3r dry deposition. Althougn little evidence
is available -:ncerning the photolysis of lead compounds in
natural water:, photolysis in the atmosphere occurs readily.
These atmospheric processes are important in determining the
form of lead entering aquatic and terrestrial systems.

The transport of lead in the aguatic environment is influ-
enced by the speciation of the ion. Lead exists mainly as the
divalent cation in most unpolluted waters and becomes adsorbed
into particulate phases. However, in polluted waters organic
complexation is most important. Volatilization of lead compounds
probably is not important in most aquatic environments.

Sorption processes appear to exert a dominant effect on
the distribution of lead in the environment. Adsorption to
inorganic solids, organic materials, and hydrous iron and man-
ganese oxides usually controls the mobility of lead and results
in a strong partitioning of lead to the bed sediments in agquatic
systems. The sorption mechanism most important in a particular
system varies with geological setting, pH, Eh, availability
of ligands, dissolved and particulate ion concentrations, salin-
ity, and chemical composition. The equilibrium solubility
of lead with carbonate, sulfate, and sulfide is low. Over
most of the normal pH range, lead carbonate, and lead sulfate
control solubility of lead in aerobic conditions, and lead
sulfide and the metal control solubility in anaerobic conditions.
Lead is strongly complexed to organic materials present in
aquatic systems and soil. Lead in soil is not easily taken
up by plants, and therefore its availability to terrestrial
organisms is somewhat limited.

Bioaccumulation of lead has been demonstrated for a variety
of organisms, and bioconcentration factors are within the range
of 100-1,000. Microcosm studies indicate that lead is not
biomagnified through the food chain. Biomethylation of lead
by microorganisms can remobilize lead to the environment.

The ultimate sink of lead is probably the deep oceans.

Health Effects

There is evidence that several lead salts are carcinogenic
in mice or rats, causing tumors of the kidneys after either
oral or parenteral administration. Data concerning the carcino-
genicity of lead in humans are inconclusive. The available
data are not sufficient to evaluate the carcinogenicity of
organic lead compounds or metallic lead. There is equivocal
evidence that exposure to lead causes genotoxicity in humans
and animals. The available evidence indicates that lead presents
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a hazard to rep:dduction and exerts a toxic effect on conception,
pregnancy, and the fetus in humans and experimental animals
(USEPA 1977, 1980).

Man,/ -2ad compounds are sufficiently soluble in body fluids
o be toxi- (USEPA 1977, 1980). Exposure of humans or experi-
mental animals to lead can result in toxic effects in the brain
and central nervous system, the peripheral nervous system,
the kidneys, and the hematopoietic system. Chronic exposure
to inorganic lead by ingestion or inhalation can cause lead
encephalopathy, and severe cases can result in permanent brain
damage. Lead poisoning may cause peripheral neuropathy in
adults and children, and permanent learning disabilities that
are clinically undetectable in children may be caused by exposure
to relatively low levels. Short-term exposure to lead can
cause reversible kidney damage, but prolonged exposure at high
concentrations may result in progressive kidney damage and
possibly kidney failure. Anemia, due to inhibition of hemoblobin
synthesis and a reduction in the life span of circulating red
blood cells, is an early manifestation of lead poisoning.
several studies with experimental animals suggest that lead
may interfere with various aspects of the immune response.

Toxicity to Wildlife and Domestic Animals

Freshwater vertebrates and invertebrates are more sensitive
to lead in soft water than in hard water (USEPA 1980, 1983).
At a hardness of about 50 mg/liter cacO., the median effect
concentrations for nine families range %rom 140 pg/liter to
236,600 pg/liter. Chronic values for Daphnia magna and the
rainbow trout are 12.26 and 83.08 pg/liter, respectively, at
a hardness of about 50 mg/liter. Acute-chronic ratios calcu-
lated for three freshwater species ranged from 18 to 62. Biocon-
centration factors, ranging from 42 for young brook trout to
1,700 for a snail, were reported. Freshwater algae show an
inhibition of growth at concentrations above 500 pug/liter.

Acute values for twelve saltwater species range from 476 ug/
liter for the common mussel to 27,000 pg/liter for the soft-
shell clam. Chronic exposure to lead causes adverse effects
in mysid shrimp at 37 pug/liter, but not at 17 pg/liter. The
acute-chronic ratio for this species is 118. Reported biocon-
centration factors range from 17.5 for the Quahog clam to 2,570
for the blue mussel. Saltwater algae are adversely affected
at approximate lead concentrations as low as 15.8 ug/liter.

Although lead is known to occur in the tissue of many
free-living wild animals, including birds, mammals, fishes,
and invertebrates, reports of poisoning usually involve waterfowl.
There is evidence that lead, at concentrations occasionally
found near roadsides and smelters, can eliminate oOr reduce
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ocopulations of bacteria and fungi on leaf surfaces and in soil.
Many of these microorganisms play key roles in the decomposer
f05d chain.

Cases of .:a3 poisoning have been reported for a vari- -
of domestic animals, including cattle, horses, dogs, and ¢
Several types of anthropogenic sources are cited as the so
of lead in these reports. Because of their curiosity and *
indiscriminate eating habits, cattle experience the greatr
incidence of lead toxicity among domestic animals.

14

w (3w~
oD e
(a1

Regulations and Standards

Ambient Water Quality Criteria (USEPA):

Aguatic Life (Proposed Criteria)

The concentrations below are for active lead, which is
defined as the lead that passes through a 0.45-ym membrane
filter after the sample is acidified to pH 4 with nitric
acid.

Freshwater

e(1.34 (ln(hardness)] - 2.014)

Acute toxicity: pug/liter

Chronic toxicitys: e(1.34 [ln(hardness)] - 5.245)

ug/liter
Saltwater

Acute toxicity: 220 ug/liter
Chronic toxicity: 8.6 pg/liter

Human Health

Criterion: 50 ug/liter
Primary Drinking Water Standard: 50 ug/liter
NIOSH Recommended Standard: 0.10 mg/m3 TWA (inorganic lead)
OSHA Standard: 50 ug/m3 TWA
ACGIH Threshold Limit Values:

0.15 mg/m3 TWA (inorganic dusts and fumes)
0.45 mg/m~ STEL (inorganic dusts and fumes)
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METHYLENE CHLORIDE

Summary

Methylene chloride increased the incidence of lung and
liver tumors and sarcomas in rats and mice. It was found to
be mutagenic in bacterial test systems. In humans, methylene
chloride irritates the eyes, mucous membranes, and skin. Exposure
to high levels adversely affects the central and peripheral
nervous systems and the heart. In experimental animals, methylene
chloride is reported to cause kidney and liver damage, convulsions
and paresis.

CAS Number: 75-09-2
Chemical Formula: CHZCI2
IUPAC Name: Dichloromethane

Important Synonyms and Trade Names: Methylene dichloride, methane

dichloride

Chemical and Physical Properties

Molecular Weight: 84.93

Boiling Point: 40°C

Melting Point: =95.1°C

Specific Gravity: 1.3266 at 20°C

Solubility in Water: 13,200-20,000 mg/liter at 25°C
Solubility in Organics: Miscible with alcohol and ether
Log Octanol/Water Partition Coefficient: 1.25

vapor Pressure: 362.4 mm Hg at 20°C

Vapor Density: 2.93

Transport and Fate

Volatilization to the atmosphere appears to be the major
mechanism for removal of methylene chloride from aquatic systems
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and its primary environmental transport process (USEPA 1979).
Photooxidation in the troposphere appears to be the dominant
environmental fate of methylene chloride. Once in the troposphere,
the compound is attacked by hydroxyl radicals, resulting in

the formation of carbon dioxide, and to a lesser extent, carbon
monoxide and phosgene. Phosgene is readily hydrolyzed to HCl
and CO,. About one percent of tropospheric methylene chloride
would Be expected to reach the stratosphere where it would
probably undergo photodissociation resulting from interaction
with high energy ultraviolet radiation. Aerial transport of
methylene chloride is partly responsible for its relatively

wide environmental distribution. Atmospheric methylene chloride
may be returned to the earth in precipitation.

Photolysis, oxidation, and hydrolysis do not appear to
be significant environmental fate processes for methylene chlor-
ide, and there is no evidence to suggest that either adsorption
or bioaccumulation are important fate processes for this chen-
ical. Although methylene chloride is potentially biodegradable,
especially by acclimatized microorganisms, biodegradation prob-
ably only occurs at a very slow rate.

Health Effects

Methylene chloride is currently under review by the National
Toxicology Program (NTP 1984, USEPA 1985). Preliminary results
indicate that it produced an increased incidence of lung and
liver tumors in mice and mammary tumors in female and male
rats. In a chronic inhalation study, male rats exhibited an
increased incidence of sarcomas in the ventral neck region
(Burek et al. 1984). However, the authors suggested that
the relevance and toxicological significance of this finding
were uncertain in light of available toxicity data. Methylene
chloride is reported to be mutagenic in bacterial test systems.
It also has produced positive results in the Pischer rat embryo
cell transformation test. However, it has been suggested that
the observed cell-transforming capability may have been due
to impurities in the test material. There is no conclusive
evidence that methylene chloride can produce teratogenic effects.

In humans, direct contact with methylene chloride produces
eye, respiratory passage, and skin irritation (USEPA 1985).
Mild poisonings due to inhalation exposure produce somnolence,
lassitude, numbness and tingling of the limbs, anorexia, and
lightheadedness, followed by rapid and complete recovery.
More severe poisonings generally involve correspondingly greater
disturbances of the central and peripheral nervous systems.
Methylene chloride also has acute toxic effects on the heart,
including the induction of arrhythmia. Patalities reportedly
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due to methylene chloride exposure have been attributed to

cardiac injury and heart failure. Methylene chloride is metabolized
to carbon monoxide in vivo, and levels of carboxyhemoglobin

in the blood are elevated after acute exposures. In experimental
animals, methylene chloride is reported to cause kidney and

liver damage, convulsions, and distal paresis. An oral LD, 3
value of 2,136 mg/kg, and an inhalation LCSO value of 88,058 mg/m~/
30 min are reported for the rat.

Toxicity to Wildlife and Domestic Animals

Very little information concerning the toxicity of methylene
chloride to domestic animals and wildlife exists (USEPA 1980).
Acute values for the freshwater species Daphnia magna, the
fathead minnow, and the bluegill are 224,000, 193,000, and
224,000 pg/liter, respectively. Acute values for the saltwater
species, mysid shrimp and sheepshead minnow, are 256,000 and
331,000 pg/liter, respectively. No data concerning chronic
toxicity are available. The 96-hour EC 0 values for both freshwater
and saltwater algae are greater than thé highest test concentration,
662,000 pug/liter.

Regulations and Standards

Ambient Water Quality Criteria (USEPA):

Agquatic Life

The available data. are not adequate for establishing criteria.

Human Health

Criterion: 12.4 mg/liter (for protection against the
noncarcinogenic effects of methylene chloride)

CAG Unit Risk (USEPA): 1.4x10”2(mg/kg/day) "t

NIOSH Recommended Standards:

261 mg/m3 TWA in the presence of no more than 9.9 mg/m3 of CO
1,737 mg/m~/15 min Peak Concentratjon

OSHA Standards: 1,737 mg/m] TWA
3,474 mg/m3 Ceiling Level
6,948 mg/m° Peak Concentration (5 min in any 3 hr)

ACGIH Threshold Limit Values: 350 mg/m3 A
1,740 mg/m”~ STEL
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Comman Synonyms U Coloriess 6. FIRE HAZARDS 10.  HAZARD ASSESSMENT CODE
Dcréoropropens 1 Mush et 96°F CC. {See Hamard Assesement Handbook)
42 PFasmabis Limis in A A-X-Y
Sinks In wuter. Flammabie, iriating vapor & produced. Deta not avelebie
43 Fire Ixtinguishing Agents: Waler, ory
chermcel. foam. carbon dicwide
AvChg SONMACT WIT™ QU AN YEPO! X 8ep De0DM away 44 Pure Extinguishing Agents Not 1 be 11.  HAZARD CLASSIFICATIONS
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‘solale and ‘emove JsCrarged Tatera . Producte: Taac and smitating geses mey Flammable aad
Nouty 1acal Reaitn ang pouLoR 20riral agencies * be genersted 112 MAS Hagard Rating for Bulk Weter
68 Behevier in Firec Not pertinent
47 igniion Tempershrs: Data not eveilabie
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CALL FOR MEDICAL AID 1. CHEMICAL REACTIVITY
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lush with waler
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12 PHYSICAL AND CHEMICAL PROPERTIES
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DPU

1,3-DICHLOROPROPENE

1217 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUIO VISCOSITY
T
~ . British thermal unit British thermal
Temperature ;| Pounds cubic Temperature Temperature 5 . Temperature .
(degrees F) foot. (degrees F) g (dogrees F) | Unch A e | (degrees P) Centpose
T
34 76.088 32 478 D 46 .938
38 76.020 34 478 A 48 .924
38 75.950 36 |4 478 T 50 911
40 75.879 38 478 A 52 898
42 75.809 4 478 54 .885
44 75.740 42 478 N 58 872
46 75.089 44 478 [o) 58 .860
48 75.509 48 478 T 60 .848
50 75.530 48 478 a2 836
52 75.459 50 478 A 684 .824
54 75.389 52 478 v 68 .813
56 75.320 54 478 A 8 .802
58 75.250 56 478 ¥ 70 79
60 75.179 58 478 L 72 .780
82 75.120 80 478 A 74 .770
64 75.049 62 478 8 76 .760
66 74.980 64 478 L 78 .750
68 74910 68 478 E 80 .740
70 74.839 82 .730
72 74.770 84 T2
74 74.700 ] 2
76 74.629 88 .703
78 74.559 90 604
80 74.490 92 .685
82 74.419 o k.74
84 74.349 98 .668
12.21 12.22 1223 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY 1DEAL GAS MEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cublic Temperature Sriteh thermal unit
{degrees F) pounds of water (degrees F) inch (estimate) (degrees F) foot (estimate) (degrees F) prm
D 35 834 35 01743 30 1683
A 40 963 40 01972 40 165
T 4 1.087 45 02220 50 187
A 50 1.238 50 .02507 60 170
55 1.401 56 02818 70 A72
N 60 1.588 00 03156 80 174
[o} 65 1.790 ] 03827 920 178
T 70 2016 70 03935 100 178
75 2.288 75 04380 110 .180
A 80 2.540 80 04008 120 .183
v a5 2842 L] .08395 130 .185
A 20 3.174 90 05000 140 187
| 95 3537 95 08563 150 189
L 100 3.834 100 07267 160 191
A 108 4.308 108 07997 170 193
8 110 4.840 110 08784 180 195
L 115 5.354 118 09832 190 197
E 120 5.912 120 .10840 200 199
210 .201
220 203
230 .205
240 207
2%0 .208
260 210




DIBROMOCHLOROPROPANE

Summarz

Dibromochloropropane (DBCP) was formerly used as a soil
fumigant and nematocide. It has been found to be carcinogenic
in mice and rats. It causes mammary tumors (in female rats
only) and forestomach tumors when administered orally, and nasal,
tongue, and lung tumors when given by inhalation. Men occupa-
tionally exposed to DBCP had abnormally low sperm counts. Ani-
mals studies have shown that dibromochloropropane has adverse
effects on the liver, kidneys, and blood cells.

CAS Number: 96-12-8
Chemical Formula: C3H58r2Cl
IUPAC Name: 1,2-Dibromo-3-chloropropane

Important Synonyms and Trade Names: DBCP, Fumazone, Nemagon

Chemical and Physical Properties

Molecular Weight: 236.36

3oiling Point: 196°C

Melting Point: 6°C

Specific Gravity: 2,093 at 1l4°C

Solubility in Water: Slightly soluble (probably 5-10 g/liter)

Solubility in Organics: Miscible with oils, dichloropropane,
and isopropyl alcohol

Vapor Pressure: 0.8 mm Hg at 21°C

Transport and Pate

There was no information available on the transport and
fate of 1,2-dibromo-3-chloropropane (DBCP) at the time of this
review. However, there is some information on the transport
and fate of structurally similar compounds that may be relevant
to the environmental fate of DBCP.

1,2,3-Trichloropropane was found to have a half-life of
51 minutes in stirred water, suggesting volatilization of DBCP
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from water could be significant. However, DBCP is considerably
heavier than 1,2,3-trichloropropane and thus somewhat less

likely to volatilize, The log octanol/water partition coeffi-
cient, 2.23, of 1l,2-dichloropropane suggests that it will readily
adsorb to organic components of soils and sediments and, there-
fore, be transported in dust and suspended solids. The tendency
of brominated aliphatics to have higher log octanol/water portion
coefficients than chlorinated aliphatics suggest DBCP will

adsorb to a greater degree than 1l,2-dichloropropane. Because

of its water solubility, density, and low vapor pressure, DBCP

is a likely groundwater contaminant. 1Its high density suggests
that it would settle to the bottom of a contaminant plume and
ultimately to the bottom of the aquifer.

Based on information of one and two carbon aliphatics,
DBCP may be oxidized in the troposphere by hydroxyl radicals
and hydrolyzed in an aqueous environment. Biodegradation of
1,2-dichloropropane does occur by soil microorganisms. However,
the amount and speed of biodegradation and chemical degradation
of DBCP is unknown.,

Health Effects

DBCP has been found to be carcinogenic in two animal bio-
assays and mutagenic in the Ames assay system. 1In a gavage
study, DBCP was found to produce significantly increased inci-
dences of squamous-cell carcinomas of the forestomach of mice
and rats and of mammary adenocarcinomas in female rats. In an
inhalation study, rats had increased incidences of nasal cavity
tumors and tumors of the tongue, while mice had increased inci-
dences of nasal cavity tumors and lung tumors.

Men occupationally exposed to DBCP during its manufacture
were found to have abnormally low sperm counts. Male rats ex-
posed to DBCP during subchronic toxicity studies were also found
to have abnormally low sperm cells as well as degenerative changes
in the seminiferous tubules, decreased weight of the testes, and
an increased proportion of abnormal sperm cells. Liver and kidney
effects have also been noted in animal studies. Effects range
from dilatation of the sinusoids and centrilobular congestion to
cirrhosis and necrosis in the liver. Cloudy swelling of the epi-
thelium of the proximal convoluted tubules and increased amounts
of interstitial tissue have been found in the kidneys. Effects on
blood cells were also noted in several studies. These effects
include severe leukopenias and anemias in exposed monkeys and
decreased activity of phagocytic cells in exposed rats.

Dibromochloropropane
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Toxicity to Wildlife and Domestic Animals

The oral LD value of DBCP to young mallards is 66.5 mg/kg,
which is lower tégn the oral LD value for the rat and mouse--173
and 257 m3.'Xg, respectively. Eigosure to a water concentration
of 1 mg/liter DBCP for 24 hours produced a 90% mortality in
clam larve. At a use concentration of 20 gallons DBCP per
acre, 100% of exposed earthworms died in 1 day. At a use rate
of 5 pounds per acre, DBCP killed 87% of the Lumbricus and
28% of the Helodrilus sp. in 32 days.

Standards and Regulations

NIOSHd Recommended Standard: 10 ppb (0.1 mg/m3)

OSHA Standard (air): 1 ppb (9.6 pg/m3) TWA

Dibromochloropropane
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ARSENIC

Summarx

Arsenic i{s a metal that is present in the environment
as a constituent of organic and inorganic compounds; it also
occurs in a number of valence states. Arsenic is generally
rather mobile in the natural environment, with the degree of
mobility dependent on its chemical form and the properties
of the surrounding medium. Arsenic is a human carcinogen;
it causes skin tumors when it is ingested and lung tumors when
it is inhaled. Arsenic compounds are teratogenic and have
adverse reproductive effects in animals. Chronic exposure
to arsenic is associated with polyneuropathy and skin lesions.
It is acutely toxic to some early life stages of aquatic organisms
at levels as low as 40 ug/liter.

Background Information

Arsenic can be found in the environment in any of four
valence states (-3, 0, +3, and +5) depending on the pH, Eh,
and other factors. It can exist as either inorganic or organic
compounds and often will change forms as it moves through the
various media. The chemical and physical properties depend on
the state of the metalloid. Only the properties of metallic
arsenic have been listed; properties of other arsenic compounds
are often quite different.

CAS Number: 7440-38-2
Chemical Pormula: As

IUPAC Name: Arsenic

Chemical and Physical Properties

Atomic Weight: 74.91
Boiling Point: 613°C
Melting Point: 817°C
Specific Gravity: 5.72 at 20°C

Arsenic
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Solubility in Water: 1Insoluble; some salts are soluble

Transport and Fate

In the natural environment, arsenic has four different
oxidation states, and chemical speciation is important in deter-
mining arsenic's distribution and mobility. Interconversions
of the +3 and +5 states as well as organic complexation, are
the most important.. Arsenic is generally quite mobile in the
environment. 1In the agquatic environment, volatilization is
important when biological activity or highly reducing conditions
produce arsine or methylarsenics. Sorption by the sediment
is an important fate for the chemical. Arsenic is metabolized
to organic arsenicals by a number of organisms; this increases
arsenic's mobility in the environment. Because of its general
mobility, arsenic tends to cycle through the environment.

Its ultimate fate is probably the deep ocean, but it may pass
through numerous stages before finally reaching the sea.

Health Effects

Arsenic has been implicated in the production of skin
cancer in humans. There is also extensive evidence that inha-
lation of arsenic compounds causes lung cancer in workers.
Arsenic compounds cause chromosome damage in animals, and humans
exposed to arsenic compounds have been reported to have an
elevated incidence of chromosome aberrations. Arsenic compounds
have been reported to be teratogenic, fetotoxic, and embryotoxic
in several animal species, and an increased incidence of multiple
malformations among children born to women occupationally exposed
to arsenic has been reported. Arsenic compounds also cause
noncancerous, possibly precancerous, skin changes in exposed
individuals, Several cases of progressive polyneuropathy in-
volving motor and sensory nerves and particularly affecting
the extremities and myelinated long-axon neurons have been
reported in individuals occupationally exposed to inorganic
arsenic. Polyneuropathies have also been reported after the
ingestion of arsenic-contaminated foods.

Toxicity to Wildlife and Domestic Animals

Various inorganic forms of arsenic appear to have similar
levels of toxicity; they all seem to be much more toxic than
organic forms. Acute toxicity to adult freshwater animals
occurs at levels of arsenic trioxide as low as 812 pg/liter
and at levels as low as 40 ug/liter in early life stages of
aquatic organisms. Acute toxicity to saltwater fish occurs
at levels around 15 mg/liter, while some invertebrates are
affected at much lower levels (508 pg/liter). Arsenic toxicity
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does not appear to increase greatly with chronic exposure,

and it does not seem that arsenic is bioconcentrated to a great
degree. .

Arsenic poisoning is a rare but not uncommon toxic syndrome
among domestic animals. Arsenic causes hyperemia and edema
of the gastrointestinal tract, hemorrhage of the cardiac serosal
surfaces and peritoneum, and pulmonary congestion and edema;
and it may cause liver necrosis. Information on arsenic toxicity

to terrestrial wildlife was not reported in the literature
reviewed.

Regulations and Standards

Ambient Water Quality Criteria (USEPA):

Agquatic Life

Freshwater

Acute toxicity: 440 pg/liter
Chronic toxicity: No available data

Saltwater

Acute toxicity: 508 pg/liter
Chronic toxicity: No available data

Human Health

Estimates of the carcinogenic risks associated with lifetime
exposure to various concentrations of arsenic in water

are:

Risk Concentration
10:2 22 ng/liter
10_, 2.2 ng/liter
10 0.22 ng/liter

CAG Unit Risk (USEPA): 15 (mg/kg/day) !

National Interim Primary Drinking Water Standard (USEPA):
50 ug/liter

NIOSH Recommended Standard (air): 2 ug/m3 Ceiling Level
OSHA Standard (air): 500 ug/m3 TWA _
ACGIH Threshold Limit Value: 200 ug/m3 (soluble compounds,

as As)
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BARIUM

Summary

In its pure form, barium is an extremely reactive metal
that decomposes in water. In natural waters it forms insoluble
carbonate or sulfate salts and is usually present at concentra-
tions of less than 1 mg/liter. 1Insoluble forms of barium are
not very toxic; but soluble barium salts are highly toxic after
acute exposure, and they have a prolonged stimulant effect
on muscles. A benign pneumoconiosis, baritosis, can result
from inhaling barium dusts. The EPA Interim Primary Drinking
Water Standard is 1 mg/liter.

CAS Number: 7440-39-3
Chemical Formula: Ba

IUPAC Name: Barium

Chemical and Physical Properties

Atomic Weight: 137.3

Boiling Point: 1,640°C

Melting Point: 725°C

Specific Gravity: 3.5

Solubility in Water: Decomposes; combines with sulfate
present in natural waters to form
BasSO,, which has a solubility of
1.6 #g/liter at 20°C

Solubility in Organics: Soluble in alcohol; insoluble in benzene

Transport and Pate

Barium is extremely reactive, decomposes in water, and
readily forms insoluble carbonate and sulfate salts. Barium
is generally present in solution in surface or groundwater
only in trace amounts. Large amounts will not dissolve because
natural waters usually contain sulfate, and the solubility
of barium sulfate is generally low. Barium is not soluble
at more than a few parts per million in water that contains
sulfate at more than a few parts per million. However, barium
sulfate may become considerably more soluble in the presence
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of chloride and other anions. Monitoring programs show that
it is rare to find barium in drinking water at concentrations
greater than 1 mg/liter. Atmospheric transport of barium,

in the form of particulates, can occur. Bioaccumulation is
not an important process for barium.

Health Effects

There are no reports of carcinogenicity, mutagenicity,
or teratogenicity associated with exposure to barium or its
compounds. Effects on gametogenesis and on the reproductive
organs are reported in male and female rats after inhalation
of barium carbonate; intratesticular injection of barium chloride
affects the male reproductive organs.

Insoluble forms of barium, particularly barium sulfate,
are not toxic by ingestion or inhalation because only minimal
amounts are absorbed. However, soluble barium compounds are
highly toxic in humans after exposure by either route. The
most important effect of acute barium poisoning is a strong,
prolonged stimulant action on muscle. Smooth, cardiac, and
skeletal muscles are all affected, and a transient increase
in blood pressure due to vasoconstriction can occur. Effects
on the hematopoietic system and cerebral cortex have also been
reported in humans. Accidental ingestion of soluble barium
salts has resulted in gastroenteritis, muscular paralysis,
and ventricular fibrillation and extra systoles. Potassium
deficiency can occur in cases of acute poisoning. Doses of
barium carbonate and barium chloride of 57 mg/kg and 11.4 mg/kg,
respectively, have been reported to be fatal in humans. Digi-
talis-like toxicity, muscle stimulation, and effects on the
hematopoietic and central nervous systems have been confirmed
in experimental animals. There are no adequate animal data
available for determining the chronic effects of low level
exposure to barium by ingestion.

Baritosis, a benign pneumoconiosis, is an occupational
disease arising from the inhalation of barium sulfate dust,
barium oxide dust, and barium carbonate. The radiologic changes
produced in the lungs are reversible with cessation of exposure.
Other reports of industrial exposure to barium compounds describe
pulmonary nodulation with or without a decrease in lung function.
pDusts of barium oxide are considered potential agents of dermal
and nasal irritation. The biological half-life for barium
is less than 24 hours.

Toxicity to Wwildlife and pomestic Animals

Adequate data for characterization of toxicity to wildlife
and domestic animals are not available.
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Regulations and Standards

Interim Primary Drinking Water Standard: 1 mg/liter
OSHA Standa:zd: 0.5 mg/m3 (soluble compounds, as Ba)

ACGIH Threshold Limit value: 0.5 mg/m3 (soluble compounds, as 3a)

Barium
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COPPER

Summary

Copper is among the more mobile metals in the environment.
It is toxic to humans at high levels; it causes irritation
following acute exposure and anemia following chronic exposure.
Sheep are very susceptible to copper toxicosis, as are many
aquatic organisms. -

Background Information

Copper exists in a valence state of +1 or +2. It is a
lustrous, reddish metal. The physical properties of copper
include ductility and conductivity of heat and electricity.
Copper is found in nature as sulfide, oxide, or carbonate ore.
CAS Number: 7440-50-8
Chemical Formula: Cu

IUPAC Name: Copper

Chemical and Physical Properties

Atomic Weight: 63.546

Boiling Point: 2,567°C

Melting Point: 1,083°C

Specific Gravity: 8.92

Solubility in Water: Most copper salts are insoluble, with
the exception of CusoO,, Cu(N03) , and
CuCl, (the more commoa copper szlts).
The aetal is insoluble in water.

Vapor Pressure: 1 mm Hg at 1,628°C

Transport and Pate

Copper has two oxidation states, +1 (cuprous) and +2 (cupric).
Cuprous copper is unstable in aerated water over the pH range
of most natural waters (6 to 8) and oxidizes to the cupric
state. Several processes determine the fate of copper in the
aquatic environment: formation of complexes, especially with
humic substances; sorption to hydrous metal oxides, clays,
and organic materials; and bioaccumulation. In waters polluted
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with soluble organic material, complexation with organic ligands
can occur, thus favoring the prolonged dispersion of copper

in solution. The presence of organic acids also can lead to

the mobiliz2-ion of copper from the sediments to solution.
Copper has 1 strong affinity for hydrous iron and manganese
oxides, clays, carbonate minerals, and organic matter. Sorption
to these materials, both suspended in the water column and

in the sediment, results in relative enrichment of the solid
phase and reduction in dissolved levels. Sorption processes

are quite efficient,.in scavenging dissolved copper and in con-
trolling its mobility in natural unpolluted streams. The amounts
of the various copper compounds and complexes that actually
exist in solution depend on the pH, temperature, alkalinity,

and concentrations of other chemical species. The levels of
copper able to remain in solution are directly dependent on
water chemistry. Generally, ionic copper is more soluble in

low pH waters and less soluble in high pH waters.

As an essential nutrient, copper is accumulated by plants
and animals, although apparently it is not generally biomagni-
fied. Because copper is strongly bioaccumulated and because
biogenic ligands play an important role in complexin3 copper,
biological activity is a major factor in determining the distri-
bution and occurrence of copper in the ecosystem. For example,
bioaccumulation patterns may exhibit geasonal variations related
to biological activity.

Because many copper compounds and complexes are readily
soluble, copper is among the more mobile heavy metals in soil
and other surface environments. The major process that limits
the environmental mobility of copper is adsorption to organic
matter, clays, and other materials. Atmospheric transport
of copper compounds can also occur.

Health Effects

Copper appears to increase the mutagenic activity of triose
reductone and ascorbic acid in bacterial test systems. However,
copper itself does not appear to have mutagenic, teratogenic,
or carcinogenic effects in animals or humans. Dietary levels
of trace elements such as molybdenun, sulfur, zinc, and iron
can affect the level of copper that produces certain deficiency
or toxicity symptoms. In general, more attention is given
to the problems associated with copper deficiency than to prob-
lems of excess copper in the environment. However, high levels
of copper can be toxic to humans.

Exposure to metallic copper dust can cause a short-tern
illness similar to metal fume fever that is characterized by
chills, fever, aching muscles, dryness of mouth and throat,
and headache. Exposure to copper fumes can produce upper
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respiratory tract irritation, a metallic or sweet taste, nausea,
metal fume fever, and sometimes discoloration of skin and hair.
Individuals exposed to dusts and mists of copper salts may
exhibit congestion of nasal mucous membranes, sometimes of

the pharynx, and occasionally ulceration with perforation of

the nasal septum.

If sufficient concentrations of copper salts reach the gastro-
intestinal tract, they act as irritants and can produce salivation,
nausea, vomiting, gastritis, and diarrhea. Elimination of
ingested ionic copper by vomiting and diarrhea generally protects
the patient from more serious systemic toxic effects, which
can include hemolysis, hepatic necrosis, gastrointestinal bleed-
ing, oliguria, azotemia, hemoglobinuria, hematuria, proteinuria,
hypotension, tachycardia, convulsions, and death. Chronic
exposure may result in anemia.

Copper salts act as skin irritants producing an itching
eczema. Conjunctivitis or even ulceration and turbidity of
the cornea may result from direct contact of ionic copper with
the eye.

Toxicity to Wildlife and Domestic Animals

Mean acute toxicity values for a large number of freshwater
animals range from 7.2 pg/liter for Daphnia pulicaria to 10,200
ug/liter for the bluegill. Toxicity tends to decrease as hard-
ness, alkalinity, and total organic carbon increase. Chronic
values for a variety of freshwater species range from 3.9 ug/liter
for brook trout to 60.4 pg/liter for northern pike. Hardness
does not appear to affect chronic toxicity. The acute-chronic
ratios for different species range from 3 to 156. The more
sensitive species tend to have lower ratjios than the less sensi-
tive species. 1In addition, the ratio seems to increase with
hardness. Acute toxicity values for saltwater organisms range
from 17 pg/liter for a calanoid copepod to 600 ug/liter for
the shore crab. A chronic value of 54 pg/liter and an acute-
chronic ratio of 3.4 is reported for the mysid shrimp. Long-
term exposure to 5 pg/liter is fatal to the bay scallop.

Bioconcentration factors in freshwater species range from
zero for the bluegill to 2,000 for the alga Chlorella re ularis.
Among saltwater species, the highest bioaccumulation factors
are those for the bivalve molluscs. Oysters can bioaccumulate
copper up to 28,200 times without any significant mortality.

Sheep are very susceptible to copper toxicosis, and pois-
oning may be acute or chronic. Acute poisoning is caused by
direct action of copper salts on the gastrointestinal ‘tract,
resulting in gastroenteritis, shock, and death. The toxic
dose is about 200 mg/kg and is usually obtained through an
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accidental overdose of an antihelminthic. 1Ingestion of excess
copper over a long period of time results in absorption and
accumulation of copper by the liver. This type of chronic
cumulative poisoning may suddenly develop into an acute hemolytic
crisis. Copper intake of 1.5 g/day for 30 days is known to

be fatal for many breeds of sheep. Excessive copper may be
stored in the liver as a result of excess copper ingestion,

as a consequence of impaired liver function, or in connection
with a deficiency or excess of other trace elements. Sheep
eliminate accumulated copper very slowly after cessation of
exposure.

Swine develop copper poisoning at levels of 250 mg/kg in
the diet unless zinc and iron levels are increased. Toxicosis
develops with hypochromic microcytic anemia, jaundice, and
marked increases in liver and serum copper levels as well as
serum aspartate amino transferase. High copper levels may be
found in swine because of the practice of feeding them high
copper diets in order to increase daily weight gain. However,
swine rapidly eliminate copper once it is removed from the
diet. Cattle are much more resistant to copper in the diet
than sheep or swine. Copper toxicity in ruminants can be coun-
teracted by including molybdenum and sulfate in the diet.

Regulations and Standards

Ambient Water Quality Criteria (USEPA):

Aquatic Life (Proposed)

Freshwater

e(0.905 {ln(hardness)} - 1.413)

Acute toxicity: ug/liter

Chronic toxicity: e(0.905 [ln(hardness)] - 1.785)

Hg/liter
Saltwater

Acute toxicity: 3.2 ug/liter
Chronic toxicity: 2.0 upg/liter

Human Health
Oorganoleptic criterion: 1 mg/liter
National Secondary Drinking Water Standards (USEPA): 1 mg/liter

OSHA Standards: 1.0 mg/mg T™WA (dust and mist)
0.1 mg/m~ TWA (fume)
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IRON

Summary

There is some evidence that high concentrations of certain
soluble iron salts may be teratogenic. The ingestion of excess
amounts of iron can irritate the gastrointestinal tract. Inhaling
some iron-containing dusts and fumes can cause siderosis, a
type of benign pneumoconiosis.

»

Background Information

Iron is the fourth most abundant element in the earth's
crust. The pure metal is very reactive chemically. It corrodes
readily in the presence of oxygen and moisture, forming iron
(I1I) hydroxide [Fe(OH),].

CAS Number: 7439-89-6

Chemical Formula: Fe

Chemical and Physical Properties

Atomic Weight: 55.847

Boiling Point: 2,750°C

Melting Point: 1,535°C
Specific Gravity: 7.86
Solubility in Water: Insoluble

Solubility in Organics: Soluble in alcohol and ether

Transport and Fate

Elemental iron and many iron compounds, including Pe(OH)3
and the iron oxides, are insoluble in water. Iron also tends
to chelate with organic and inorganic matter. Consequently,
much of the iron present in aquatic systems tends to partition
into the bottom sediments. Iron has relatively low mobility

in soil. Atmospheric transport of iron can occur.
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Health Effects

some studies have indicated that inhalation exposure to
high concentrations of iron oxide is associated with increased
risk of lung and laryngeal cancers in hematite miners and foundry
workers. However, the significance of these findings is not
established since exposures were to a mixture of substances,
including radon gas and decomposition products of synthetic
resins. Iron dextran solutions are reported to cause injection
site sarcomas in experimental animals. Some iron compounds,
notably ferrous sulfate, are reported to have high mutagenic
activity in test systems. 1Intravenous injection of high con-
centrations of soluble iron salts is reported to cause terato-
genic effects, including hydrocephalus and anophthalmia, in
various species of experimental animals.

Iron is an essential element in plants and animals. How-
ever, the ingestion of excess amounts of iron produces toxic
effects, primarily associated with gastrointestinal irritation.
Severe poisoning may cause gastrointestinal bleeding, pneumo-
nitis, convulsions, and hepatic toxicity. A dose of about
30 g of a soluble ferric salt is likely to be fatal in humans.
Persons ingesting more than 30 mg/kg should be observed for
clinical symptoms and possibly hospitalized. Chronic ingestion
of excess iron may lead to hemosiderosis or hemochromatosis.
Long-term inhalation exposure to iron-containing dusts and
fumes, especially iron oxide, can produce siderosis. This
condition is considered to be a type of benign pneumoconiosis
that does not progress to fibrosis. Exposure to aerosols and
mists of soluble iron salts may produce respiratory and skin
irritation. The toxic effects of iron in experimental animals
are similar to those observed in humans.

Toxicity to Wildlife and Domestic Animals

The available data are not adequate to characterize the
toxicity of iron to wildlife or domestic animals. Iron is
unlikely to cause ecological toxicity.

Regulations and Standards

OSHA Standard: 10 ng/n3 TWA (iron oxide fume)
ACGIH Threshold Limit Values:

5 mg/m33TWA (iron oxide fume, as Fe)

10 mg/g STEL (iron oxide fume, as Fe)

1 mg/m3 TWA (soluble iron salts, as Fe)
2 mg/m°> STEL (soluble iron salts, as Fe)
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R e e s Jomisor <artres agancias g biack emoke are produced in & fre. 112 NAS Hamard Rating for Bullk Water
Py in Are D » soll- Tranaportaton: Not lmied
sustaining ot 260°C. Contaners may 11.9 NFPA HMamard Chassification:
POISONOUS GASES MAY BE PRODUCED N FIRE. wxpiode n « fre. - e—wrv'u' c-ma:m
mc"ﬂmﬂh, 67 ignitten Tempershare: NOt perinent Hazard - .
Em.ngunsh in water a»?"c“n'.mu".'.""‘o':'f? ;fmm 65 Decical Masare Not pertinent F"""ﬂ': (Redh).. 1
. aroon doxde 69 Suming Rete Not pertnent Reactwy (Yellow) ... 3
Fire Cool exposad COMAINGrs with water 010 Adiabetic Plame Tompershre
Data not avaliable
TALL FOR MEDICAL AID
t oA 1. CHEMICAL REACTIVITY
LIQUID OR SOLD
FOIONOUS # SWALLOWED OR I SKIN 18 £XPOSED. 71 Resstvity With Water: No reacton
WAl burn ekin and eyes. 72 with No
! swalowed wil CBUSS NBUSSE. YOMIlNg O 0N reacyon
R 4§ Con clothing and shoes. 7.3 Sbiy Ouring Tremaport Stable below
‘2“1‘:5‘3;‘5“:0‘0;‘::.3“ uﬁmmmcv ater WTF (260°C)
# 3 open w
IF SWALLOWED and victm 13 CONSCIOUS. have wictim onnk water 74 Neutrafining Agenis fer Acids end
of mitk and have viCtm NOUCE vomting. Caustion Not persnent
Exposure |F SWALLOWED ana vicom s UNCONSCIOUS OR HAVING CON-
P VOLSIONS, 00 noftwng except Keep vcom warm 75 Pelymarisiior: Not perinent
78 inhihilor of Polywmerieatione
Not perénent
7.7 Mol Aatle (Resctart
Progucty Osw not svalisbie
7.0 Rsactivity Grougs Dsta not svellabie
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Poysieal State ot 16°C and | s
Effact of low CONCEntralions on aquatc e & unknown. Soiid
Water N“;':"w""""::""""‘ 123 Melosutr Weight 1621
Pollution No! "‘"m ""’"°°“'u 129  Oafiing Peint ot 1 stme Decomposes
Ty opersion e iniakes 124 Preming Point
158°F = 70°C = 343K
1748 Crissl Temperetrs: Not pertinent
1. RESPORSE TO DISCHARGE 1 usiL & WATER POLLUTION 128  Crittest A Nex
[} L1 Cutegery: Nons 6.1 Agquatie Touieity: Data not avelisbie 127 Spesific Qravity:
I88Ue Warming-poison, water 22 Class: Not partinent 62 Water y: Data not 1.37% & 20°C (i)
conserninent 0.3 Betegicel Oxygen Domand (BODY 128 Liguid Suwriece Tensior: ODate not svedable
Restrict acceess « Dam not evellsbie 129 Liguid Weter inturtaciel Tenalon:
Should be removed 64 Food Chain Conceniration Poteniiak Ostn not evelladie
Chemical and physicel Festment Oata not evaliable 1290 Vaper (Gus) Specific Qrevity:
Not pertnent
y 111 Aatie of Specific Heats of Yapor
1 CNEMMCAL DESIGRATIONS & OOSERVABLE CHARACTERISTICS Not persnent Land
31 ©O Compatitiity Class: Not lsted 41 Pysienl Siste (as shipped) 1212 Latent Mest of Yapertaation:
32 Formuie 2. 4-(NOs)sCeMsCiHa Solid o Bepud 100D = W cal/g =
33 IMO/UN Designetion: Soldt 8.1/2098; fguid: 42 Cuter: Yelow (it yellow 10 red (sold) 2.9 X 10 J/ng
6.1/1600 43 Odar: Wesk 713 Heat of Combustion: —8.308 Bu/
34 DOT ID Ne. 1600 (Licuid) 2098 (Sold) - —d 814 cal/g « —100.0 X 10° J/hg
3.5 CAS Regietry Neo. 121-14-2 1214 Nant of Desemposilion: Not pertnent
1816 Maat of Selution: Not pertnent
1216 Mot of Polymertimiion: Not perinent
S NEALTH NAZARDS 9. SIPPIIG MIFORMATION 136 Mont of Pustor: 26.40 cal/g
. 1235 Limiling Velus: Dets not svaiatie
L Alr-Sne mask o % satoty 8.1 Grages of Purtty: Technicel. Mbares sch | 1227 Meid Yaper Presewre: Dese not avalleble
GOggren and fece shisit nubiber giowes and boots: protecive clothing. a8 an 80:20 machre of 2, 4 and 2,
a2 \gmetion or 10 vapors from hot lguid can ceues S-somers are aiso svaliabie. The
loas of color. neusea, collnpes. Mot bguid can bum eyes end hazard groperies are simier.
skin. Prolonged skin contact with sold can gve same - aher or Ing 82 Slerage Tempersture: Amblent (sold:
63 Treswment of Exposure: INHALATION: remove viclim Fom Gponse: 9ot medical stiention >90°C (auid)
methemogiobinerve. EYES: fush wilh copious smounts of waler and get medicel sliention. 83 thert Atmeaphere: No recuirement
SKIN: wash well with s0ap and water. INGESTION: incuce vomiling, ¥ wictim i conecious; Qve 84 Venting: Open (fame areswr)
Qaswic ievege and seiine Cathertics gt mudicel attention.
S4 Thresheld Limit Vel 1.5 mg/m?
&5  Short Term inhalation Limits: Deta not evaliable
58 Tomeity by ingestiors Grads 4. orat LDse = 30 mg/hg rs0)
8.7  Late Tomiolty: May Cause ver Jamage. anemia. neuriis.
68 Vaper (Gee) irtimnt Charscierision: Not pertnent
§9 Liguid or Soiid vitant Ch Outa not
410 Odor Thresholt Deta not avasiabie
611 IOLN Yaee 200 mg/m?® 6 FE NAZARDS (Continved)
411 Stelchiometric Alr to Pusl Ratie: Deta not svalladie
412 Pame Data not
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SATURATED LIQUID DENSITY

12.18
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12.19
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12.20
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12.21
SOLUBILITY IN WATER
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SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature
(degrees F)

Pounds per 100
pounds of water

Tw
(degrees F)

Pounds per

Tempersture
(degreses F)

Pounds per cublic
foot

Temperature
(degrees F)

Britieh thermal unit
per pound-F

BALRBLELBEs5LA888%

o021
022
.022
022

.023
023
023
.024
.024
.024
.024
025
025
.025
020
.026
.028
020
027
.027
027
.028
028
028

“ZMZ-<4DmMmVv -02

+ZMZ—--<“4IMVO 402

4ZMZ—-IMV —-H0O2Z




PHOSPHORUS,

PPW

Waxy solid
Yeliow phosphorus

Lght yellow

Garic odor

Fumes and Durng n as. anks in water.

Zan “re Jeparment

sciate ard ‘emove JIscharged Tatenal
Notty ocar "ealth ang SoHulON I3NIrC! agences

3y CIC ZONTACT NiTh SCLC <eep Deopie away
Aear ".oDer aversothing Lnciuaing Jioves)

Fi

LAMMABLE.
anr u?&r avv:lo g (10C gng E D IN FIRE.

Floog Hscnarge area with water
Fire Cool axposed contaners with water
Continue cooing atter fire Nas been extinguished

[ 8}

[ %
(Y]

16.  HAZARD ASSESSMENT CODE
(Soe Hazard Assssament Hendbook)
I-RAR

p—
CALL FOR MEDICAL AID

11, HAZARD CLASSIFICATIONS

1.1 Code of Federal Reguistions:
Flarmmabie sond
112 MAS Hazard Rating for Sullk Weter

S0LID
WH burn skn and eyes. - ;; m::mww
,;F‘usNh Iy?s”“"..‘.:‘nwwﬁq:.:nu crenty men.
i noid s open a
FSWAL;OWED:;'IVQW:DM 'y CONSUCIOUS”:.!YHNOCON 7.3 Sisbility Owrtng Tranaport Stable
VYULSIONS, have wictim dnnk water of 7.4 Neutrsiizing Agents for Ackis and
DO NOT INDUCE VOMITING Canmtbon: Mot persrent
7.5 Polymertzation: Not perynent
Exposure 74 inhibior of Polymerization:
Not pertinent
7.7 Holar Aslio (Reactant
Product Deta not aveilebie
8 Qroup: Ses C Guide
HARMFUL TO AQUATIC UIFE IN VERY LOW CONCENTRATIONS.
Water May be dengerous ¥ it enters water iakes.
Notty jocal Neaith and weckte officais.
Poliution Natty Gperalors of nearby water miakes.
1. RESPONSE TO OISCHARGE 2 LABEL L WATER POLLUTION
[ ] 21 Category: Flammable sold &1 Aquetic Tomiolty:
losus warring-high fammabiity, 22 Clasx 4 0.108 pomy/ 40 hr/blusgit/TL, /fresh
pomon waer
Reswnct sccess 62 Watarfow! Toxicity: Deta not svalable
Evacuse ares 43 Setogical Oxygen Demand (BOD%
Should be removed Oata not avadiable
Chermcal and physicel trestment 84 Feod Chain Concentration Polentiak
None
1 CHEMICAL DESIGRATIONS 4. OBSENVABLE CHARACTERISTICS
31 CG Compatibiity Class: Specal Class 41 Physioal Siate (as shippedx Liuid
32 Formuix P or wanty solid
3.3 MI0/UN Oeslgnation: 4.2/1301 43 Csler: Puis yullow 10 doep Srew
34 DOT 1D Ne. 1387 43 Ouwer: Distincive, dsagressbie: pungent,
3.5 CAS Regiery No.: 10025-87-3 shary: ke geriic

5.4 Threshold Limit Velus 0.1 mg/m*

§10 Odor Threshokt: Not pertinent
611 IDULN Value Dsta not svailable

6.5  Shert Term inhalotion Limitx: Not perdnant

L8 Tomoity by ingestion: Grade 4; LDss below 50 mg/hg

S7 Late Toxioity: Severe sitack of iver and bones.

&8 Vapor (Gea) kTRant Characteristics: Norwolaie

89 Uquid or Solid britant Charscieristion: Severs skin rritant Causes second-andt third-degree
burms on Short CONMEct. and i Yery MUNoUs 10 The syes.

S NEALTH HAZARDS

(X} Heavy nisber gioves and goggies or fame shiskd.

5.2 Solid or lguid causss sevare bume of ain. ¥ ingesind. causes
mmmmmmmﬂmum
&fir NQEStON May b8 delayed for oM & kew hOwe 10 3 deye.

83 Trestment of Exposurs: INGESTION: ¥ ingssted, g0 NOT nduce vomiting call & doctor st once.
SKIN OR EYE CONTACT: smmediately fush with plerty of water for &t Ieast 13 min.. keep ekin
area wet Ul madicel aflertion i obtsined.

44 34

12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical Siate ot 16°C and 1 s
Sobd

122  Melesular Weight: 123.89
125 Belling Point at ) st
S35.5°F = 2M.7°C = 8829°K
124  Fressing Peint
11M4F = 44.1C = 73K
126 Critiosl Tempershos: Not pertinent
128 Crilenl Pressuse: Not pertinent
127 Specifie Gravity:
1.82 ot 20°C (sold)
128  LUsuid Surfece Tenmion: Not perinent
120 Liguid Water intertacial Tension:
Not pertinent
1210 Vapor (Gas) Specific Gravity:
Not persnent
1211 Ratio of Specific Heats of Vapor (Gas)k
Not pertinent
1212 Laterst Hest of Yaporastion:
Not parsnent
1213 Mest of Combuntior: Not perinent
1214 Mest of Desomposition: Not persnent
1216 Mest of Selulior: Not pertnent
1298 Mast of Polymertzation: NOU pertinent
1228 Heat of Fusion: 4.8 cal/g
1238 Liwiing Valus: Oata not svadadle
1227 Reld Vapor Presmre: Very low
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1,3,5 Trinitrobenzene

Summary

1,3,5 Trinitrobenzene is a high explosive, similar to trinitrotoluene. However,
it is less sensitive to impact than the later. 1Its brisance and power are higher
than those of TNT. It detonates when heated rapidly. The dry material is highly
sensative to shock and heat. Trinitrobenzene is a flammable solid. It emits
highly toxic oxides of nittogen on decomposition.

CAS Number: 99-35-4

RCRA Waste Number: U234

Chemical Formula: CH,N,O

Important Synonyms: trinitrobenzol; trinitrobenzene; benzite

Chemical and Physical Properties

Molecular Weight: 213.12

Boiling Point: sublimed by careful heating

Melting Point: 122.5°C

Solubility in Water: very slightly soluble (0.035g/100mL at 20°C)

Solubility in Organics: slightly soluble in carbon disulfide and petroleum ether,
moderately soluble in benzene and methanol, freely

soluble in sodium sulfite solution.

Transport and Fate

Storage and shipping are similar to those used for TNT and other high explosives.
Trinitrobenzene is stored in a permanent magazine well separated from initiator
explosive, combustable and oxidizing materials, and heat sources. It is shipped
in metal containers enclosed in wooden boxes or strong siftproof cloth or paper
bags in ammounts not exceeding 60 1lb net weight.

Health Effects

The toxic effects from ingestion of the solid or inhalation of its dusts include
irritation of the respiratory tract, headache, dyspnea, and eyanosis. Other
effects noted in animals were degenerative changes in the brain. The oral LDy
values in rats and mice are 450 and 570 mg/kg, respectively.



2,4,6 Trinitrotoluene
Summary

2,4,6 Trinitrotoluene (TNT) is used as a high explosive in mining and in the
military. It is produced by nitration of toluene with a mixture of nitric and
sulfuric acids. In comparison to many other high explosives, it is insensitive
to heat, shock, or friction. However, when heated rapidly or subjected to stronk
shock, it detonates. In combination with other explosives, TNT is widely used
as a military and industrial explosive. BAmatol, cyclonite, and tetrytol are some
of the examples of such combinations. TNT itself has a very high brisance.

CAS Number: 118-96-7

Chemical Formula: C;HN,Oq

Important Synonyms: 2-methyl-1,3,5-trinitrobenzene; l-methyl-2,4,6-
trinitrobenzene; 2,4,6-tinitrotoluol; trotyl; TNT

Chemical and Physical Properties

Molecular Weight: 227.15

Boiling Point: sublimed by careful heating

Melting Point: 80°C

Solubility in Water: very slightly soluble (0.01% at 25°C)

Solubility in Organics: soluble in acetone and benzene.

Transport and Fate

Trinitrotoluene is stored in a permanent magazine well separated from combustable
and oxidizable materials, initiators, and heat socurces. It is shipped in metal
containers enclosed in wooden boxes or strong siftproof cloth or paper bags in
ammounts not exceeding 60 lb net weight.

Health Effects

The toxic effects of TNT are dermatitis, cyanosis, gastritis, yellow atrophy of
the liver, somnolence, tremor, convulsions, and apastic anemia. Sneezing, sore
throat, and muscular pain have also been noted in people exposed to this
compound. It is an irritant to skin, respiratory tract, and urinary tract.
Prolonged exposure may produce liver damage. The oral LDy value in rats is in
the range 800 mg/kg.



12.0 MISCELLANEQUS REPORTS

12.1 SITE SAFETY FOLLOW-UP REPORT. To be completed for each field change in the
HASP.

Was the HASP followed as presented? Yes No

Describe in detail any changes to the HASP:

Reason for changes:

Approved By
Site Manager: Date:
Site Safety Officer: Date:

Evaluation of Health and Safety Plan
Was the HASP adequate? Yes No
What changes would you recommend?:

12.2 ACCIDENT REPORT.

Site: Project No.:
Location:
Location 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 Property Damage

Medical Treatment Fatality
Amount of Damage: $ Property Damaged:

CEFOU3-6.HSP
MVL11.94 12-1



Classification of Injury

— Fractures __ Heat Burns —_ Cold Exposure
—_ Dislocations __ Chemical Burns __ 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):
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 reaction,
fatigue, inattention, horseplay):

Modifications

Level of personal protective equipment required in site-specific HASP:
Was injured using required equipment? If not, how did actual equipment
use differ from the HASP?

Was personal protective equipment required in the 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, equipment,
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.

CEFOU3-6.HSP
MVL11.94 12-2



REFERENCE

ABB Environmental Services, Inc. (ABB-ES), 1994, Investigation-Derived Waste
Management Plan: prepared for Southern Division, Naval Facilities
Engineering Command, North Charleston, South Carolina.
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ATTACHMENT A

GENERIC HEALTH AND SAFETY PLAN, APPENDICES A THROUGH V
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APPENDIX A AUTHORITY AND RESPONSIBILITY OF HEALTH AND SAFETY PERSONNEL

This section describes the health and safety designations and general respon-
sibilities that will be employed for the project.

A.1 HEALTH AND SAFETY MANAGER

The Health and Safety Manager (HSM), ABB Environmental Services, Inc. (ABB-ES),
can be reached by telephone at (207) 775-5401 in Portland, Maine. The HSM has
final authority over 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 Health and Safety Plan
(HASP) are implemented by the Health and Safety Officer (HSO). In the various
regions, the HSM may delegate additional functions to the Regional HSS.

A.2 HEALTH AND SAFETY SUPERVISOR

The HSS is the health and safety professional serving as the ABB-ES 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; and (5) implementation of the HASP by the HSO. The HSS will
notify the HSM of any Stop Work Orders issued by an HSO.
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APPENDIX B TRAINING PROGRAM

All personnel working on an ABB-ES site who potentially may be exposed to toxic
substances or hazardous materials will participate in an initial and an annual
refresher and/or supervisory training (as appropriate), as well as site-specific
training before commencement of the onsite assignment. The initial Health and
Safety Training Program consists of the 40-hour training program required and
designated by the Occupational Safety and Health Administration (OSHA) standard
29 CFR 1910.120. 1In addition to the initial training, ABB-ES uses 8-hour annual
refresher and supervisory training elements, which are augmented by site-specific
training regarding site hazards and specialized problems and protocols.

B.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 40 hours covering the following areas:

. familiarity with the regulations and implications of OSHA regula-
tions in 29 CFR 1910.120

. familiarity with the organizational structure responsible for site
health and safety

. explanation of the medial surveillance requirements, including
recognition of health hazards

. instruction in the use and maintenance of personal protective
equipment

. identification and analysis of site chemical and physical hazards

. instruction regarding monitoring equipment, including personnel and

environmental sampling instruments

. site control and decontamination procedures
. contingency planning
. confined-space entry procedures

B.2 ANNUAL REFRESHER AND/OR SUPERVISORY TRAINING

Annually, all personnel required to participate in the initial training will take
an 8-hour refresher training course. Those personnel with either site
supervisory or health and safety responsibilities will also have an additional
8 hours of training beyond the initial 40 hours. The 8-hour supervisory training
meets requirements of the annual refresher.
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B.3 SITE-SPECIFIC TRAINING

All personnel assigned to an ABB-ES site must participate in the site-specific
training presentation, which will cover major elements of the site HASP, as well
as health and safety procedures regarding an individual's specific job
responsibilities and tasks. The site HSO or health and safety designee will
provide this training before an individual is permitted to work in a downrange
position.

B.4 OTHER TRAINING
Additional training will be provided as determined by the HSM or the HSS, and 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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APPENDIX C MEDICAL SURVEILLANCE PROGRAM

C.1 HEALTH MONITORING PROGRAM

All onsite ABB-ES personnel and laboratory staff must be enrolled in the Health
Monitoring Program, which is implemented through Environmental Medicine
Resources, Inc., a company consisting of a team of physicians and support
personnel who specialize in occupational medicine. The health monitoring program
consists of an initial medical examination to establish the employee’s general
health profile, which provides important baseline laboratory data for later

comparative study and annual examinations. The contents of the initial
comprehensive physical examination and laboratory testing routine are listed in
Table C-1. Follow-up examinations are completed annually for all personnel

enrolled in the health monitoring program, or more frequently if project
assignments warrant testing following specific field activities.

C.2 REVIEW OF EXPOSURE SYMPTOMS

Symptoms of exposure to hazardous materials will be reviewed for each site 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 watch for outward evidence of changes in
worker health. Symptoms 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 C-1
BASELINE HEALTH MONITORING PROGRAM

PHYSICAL EXAMINATION

medical history
medical examination
vision: - ~near/distant
- ~color
audiometry
radiology: PA/LAT
spirometry
electrocardiogram

LABORATORY ANALYSIS

Complete Blood Counts and Chemistries

white blood count

differential cell counts
methemoglobin

uric acid

lactic dehydrogenase

alkaline phosphatase

calcium

phosphorus

cholesterol

urea nitrogen

glucose

albumin

globulin

total protein

total bilirubin

serum glutamic oxalacetic transaminase
hemoglobin and/or hematocrit

Urine_Analysis

color and character
specific gravity

pH

protein

acetone

glucose

microscopic examination

Biotox Panel
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APPENDIX D ENGINEERING CONTROLS

Whenever feasible, engineering controls will be used at the site to reduce
employee exposure to hazardous substances. Feasible engineering controls include
the following:

. the use of pressurized cabs or control booths
. the use of remotely operated materials-handling equipment
. the use of industrial-sized fans to blow hazardous vapors from the

breathing zone when exposure is from a point source and a power
source is available
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APPENDIX E PERSONAL PROTECTIVE EQUIPMENT

E.1 PERSONAL PROTECTION LEVEL DETERMINATION

The level of personal protective equipment required will 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 onsite are unknown, the hazards are not clearly established, or the
situation changes during onsite activities, the HSO must make a reasonable
determination of the level of protection that will ensure the safety of
investigators and response personnel until potential hazards have been determined
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.

E.2 ©LEVELS OF PROTECTION

The following subsections describe the basic composition of the generally

recognized protective ensembles to be used for site operations. Specific
components for any level of protection will be selected based on hazard assess-
ment; additional elements will be added as necessary. Disposable protective

clothing, gloves, and other equipment, exclusive of respirators, should be used
when feasible to minimize risks during decontamination and possible cross-con-
tamination during sample handling.

E.2.1 Level A

Level A protection provides the highest level of protection for skin, eyes, and

the respiratory system. It is appropriate for conditions where there are
potential or actual high concentrations of atmospheric vapors, gases, or
particulates. Level A should be used if site operations or work functions

involve a high potential for splash, immersion, or exposure to unexpected vapors,
gases, or particulates of materials that are harmful to the skin or capable of
being absorbed through the intact skin. Level A is used primarily for emergency
situations or when the following conditions exist: (1) vapors or mists of strong
acids: (2) known or probable immediately dangerous to life and health (IDLH)
atmospheres with dermally active compounds; (3) high atmospheric concentrations
of compounds that can be absorbed through the skin; and (4) operations that must
be conducted in a confined, poorly ventilated area, where conditions requiring
Level A have not yet been eliminated. The fully encapsulating suit and the
pressure-demand self-contained breathing apparatus (SCBA) or hoseline respirator
are the key elements in Level A personal protective equipment (PPE).

Level A equipment includes the following items:

. SCBA (pressure demand) OR supplied air respirator (pressure demand
with escape mask)

. total encapsulating suit

. coveralls (optional)

CEFOU3-6.HSP
MVL.11.94 E-1



. long underwear

. gloves (outer, chemical-resistant)

. gloves (inner, chemical-resistant)

. boots (chemical-resistant, steel-toed, steel shank)

. hardhat (optional)

. disposable protective suit, gloves, and boots (to be worn over or

under encapsulating suit)
. two-way radios
E.2.2 Level B

Lz-=1 B protection should be used when the type and atmospheric concentration of
s "ances have been ider. fie. and : uire high level of respiratory
P :ction; however, the at.osp:u. sic cc.  minanu, splashing liquid, or other
d: :ct contact will not adversely affect or be absorbed through any exposed skin.
This includes atmospheres with IDLH concentrations of specific substances that
do not (1) represent a severe skin hazard, or (2) meet the criteria for use of
air-purifying respirators. Level B has the same respiratory protection criteria
as Level A; however, dermal exposure is not as severe.

Level B equipment includes the following items:

. SCBA (pressure demand) OR supplied air respirator (pressure demand
with escape SCBA)

. hooded chemical-resistant clothing (coated Tyvek)

. coveralls (optional)

. gloves (outer, chemical-resistant)

. gloves (inner, chemical-resistant)

. boots (chemical-resistant, steel-toed, steel shank)

. boot covers (chemical-resistant) (optional)

. hardhat (optional)

. two-way radio (to be worn under outside protective clothing)
. face shield (optional)

£.2.3 Level C

Level C protection should be used when the atmospheric contaminant, liquid
splashes, or other direct contact will not adversely affect or be absorbed
through any exposed skin. In addition, the types of air contaminants must have
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been identified, the concentration measured, and an air-purifying respirator must
be available that can remove the contaminants. An air-purifying respirator can
only be used if the oxygen content in the air is at least 19.5 percent, the
contaminant has adequate warning properties (e.g., odor, taste, and irritating
effect thresholds within two times the Threshold Limit Value), the concentration
of the contaminant does not exceed the IDLH, and the worker has been fit-tested.
Level C has the same splash protection as Level B; however, cartridge respirators
are used instead of SCBAs.

Level C equipment includes the following items:

full-face respirator (cartridge)

. hooded chemical-resistant clothing (coated Tyvek)

. coveralls (optional)

. gloves (inner, chemical-resistant)

. gloves (outer, chemical-resistant)

. boots (chemical-resistant, steel-toed, steel shank)

. boot covers (chemical-resistant) (optional)

. hardhat (optional)

. escape mask (optional)

. two-way radios (worn under outside protective clothing)
. face shield (optional)

E.2.4 Level D

Level D is a work uniform affording minimal protection and is used for nuisance
contaminants only. Level D protection should only be used when the atmosphere
contains no known hazard, all potential airborne contaminants can be monitored
for, and work functions preclude splash, immersion, or the potential for
unexpected inhalation or contact with hazardous levels of any chemical.

Level D equipment includes the following items:

. coveralls

. gloves (optional)

. boots (chemical-resistant, steel-toed, steel shank)
. boot covers (chemical-resistant) (optional)

. safety glasses or chemical splash goggles (optional)
. hardhat (optional)

. escape mask (optional)

. face shield (optional)
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APPENDIX F MONITORING EQUIPMENT

The work environment will be monitored to ensure that IDLH or other dangerous
conditions are identified. At a minimum, monitoring will include evaluations for
combustible atmospheres, oxygen-deficient environments, hazardous concentrations
of airborne contaminants, and radiocactivity.

F.1 ATR SAMPLING: EQUIPMENT, CALIBRATION, AND MAINTENANCE

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 used at the site,
and may be used as the basis for upgrading or downgrading levels of protection,
at the discretion of the site HSO.

F.1.1 ISC MX-241 Dual Detector

This meter monitors for combustible gases and oxygen. It can be used to
determine (1) if an area contains concentrations of combustible gases with
readings in percentage of the lower explosive limit (LEL); and (2) the percentage
of oxygen. This equipment will be calibrated in accordance with the manufac-
turer’'s instructions.

This instrument also is calibrated to methane and monitors combustible gases in
the percentage of the lower explosive limit. It will be calibrated in accordance
with the manufacturer’s instructions.

F.1.2 1ISD HS267

This instrument monitors for the presence of hydrogen sulfide in parts per
million (ppm). It will be calibrated in accordance with the manufacturer’'s
instructions.

F.1.3 Photovac Organic Vapor Analyzer 10S50

The Organic Vapor Analyzer (OVA) is a total organic vapor analyzer capable of
detecting volatile organic compounds (VOCs) that can be ionized by ultraviolet
(UV) light. Model 10S50 is commonly used onsite to estimate the presence of VOCs
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, which breaks down mixtures of VOCs into individual
components identified by retention time; and (2) detection accomplished by
ionization in UV light. The charged component then moves to an electrode which,
in turn, results in a meter deflection proportional to the concentration of the
contaminant. This instrument does not read out directly in ppm unless calibrated
against the material being measured; therefore, results must be interpreted
conservatively and with care. Calibration and maintenance will be performed in
accordance with the manufacturer’s instructions.

CEFOU3-6.HSP
MVL.11.94 F-1



F.1.4 HNU IS101, OVM Model 580A, and Photovac TIP Photoionization Detector

Like the OVA, the photoionization detector (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, ionization is caused by a
UV light source. The strength of the UV, measured in electron volts (eV),
determines which contaminants can be ionized. The HNU can use three different-
strength UV sources, including 9.6, 10.2, and 11.7 eV; only the 10.2- and 11.7-eV
probes are currently available for field use. The TIP operates using a UV light
source of 10.6 eV. Calibration and maintenance will be performed in accordance
with the manufacturer’s instructions.

F.1.5 Detector Tubes (MSA and Dréger)

A colorimetric detector tube is a direct-reading instrument consisting 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 because reliability of the
results depends on the proper pump calibration, the degree of stability of the
reacting chemical, and the ambient temperature. Interfering gases or vapors can
also positively or negatively affect measured results. Calibration and
maintenance will be performed in accordance with the manufacturer's instructions.

F.2 PERSONAL MONITORING: EQUIPMENT, CALIBRATION, AND MAINTENANCE

Personal monitoring will be undertaken to characterize exposure of high-risk
employees to hazardous substances encountered onsite.

F.2.1 Personal Sampling Pumps

These devices can be worn by an employee to draw air samples through appropriate
collection media. The units can be used to draw volumes from 2 to 3 liters per
minute. Calibration will be conducted using standard industrial hygiene
protocols before and after each sampling session (i.e., each day’s use).

F.2.2 Passive Dosimeters or Gas Badges

These devices are nonmechanical collection devices used to monitor for organic
vapors and various gases. The device is worn by an employee and then sent to an
industrial hygiene laboratory for analysis.

F.2.3 Thermoluminescent Dosimetry Body Badges

These devices are nonmechanical collection devices used to monitor for x-ray,

beta, and gamma radiation exposure. The badges are worn by ABB-ES employees and
sent quarterly to Tech/Ops Landauer, Inc., for analysis.
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APPENDIX G 2ZONATION

The site itself will normally be divided into three zones: (1) the majority of
the work area, considered the Exclusion Zone; (2) limited areas serving as the
Support Zone; and (3) an area for decontamination called the Contamination
Reduction Zone (CRZ).

G.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 offsite locations. The Exclusion Zone is demarcated by the
Hot Line (i.e., a tape line or physical barrier). Personnel entering the
Exclusion Zone must (1) enter through the CRZ; (2) wear the prescribed level of
protection; and (3) be otherwise authorized to enter the Exclusion Zone. Any
personnel, equipment, or materials exiting the Exclusion Zone will be considered
contaminated. Personnel will be subject to decontamination; equipment and
materials will either be subject to decontamination or 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 that includes a minimum 30-foot
radius from the drill rig or excavation operation. 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. Access for
emergency services to areas of specific site operations will be established.

G.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 assumed to be as
hot or contaminated as they are going to be from site operations. Being
subjected to the decontamination process, they become less contaminated; when
they reach the Contamination Control Line, they are clean and can exit the CRZ
without spreading contamination.

Within the CRZ is the Contamination Reduction Corridor, 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 (e.g., emergency eye wash, fire extinguisher, stretcher,
and first aid kit) are staged in this zone.

CEFOU3-6.HSP
MVL.11.94 G-1



G.3 SUPPORT 7"NE

The Support Zc..: is the outermost zone of the site, separate . from the CRZ by the
Contamination Control Line; it is considered a clean area. Movement of personnel
and materials from the Support 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 the
Support Zone from the CRZ.

The Support Zone contains the necessary support facilities (including personal
hygiene facilities) for site operations. It also serves as the communications
center and source of emergency assistance for operations 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 the site designee. ‘
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APPENDIX H WORK PRACTICES

H.1 GENERAL

Workers will be expected to adhere to the established safe work practices for
their respective specialties (e.g., drilling, 1laboratory analysis, and
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 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:

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

. Use the buddy system. Under no conditions will any person be
permitted to enter the Exclusion Zone alone. Establish and maintain
communications. In addition to radio communications, it is

advisable to develop a set of hand signals, because conditions may
greatly impair verbal communications.

. 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 or drums 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.

. Disposable items will be used, when possible, to minimize risks
during decontamination and possible cross-contamination during
sample-handling.

. Smoking, eating, or drinking in the work area and before decontami-
nation will not be allowed. Oral ingestion of contaminants is a
likely means of introducing toxic substances into the body.

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

. Maintain monitoring systems. Conditions can change quickly 1if
subsurface areas of contamination are penetrated.

. Conflicting situations that may arise concerning safety requirements
and working conditions must be addressed and resolved rapidly by the
HSO to avoid any motivation or pressure to circumvent established
safety policy.
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. To the extent feasible, handling of contaminated materials should be
done in a remote area, particularly when drummed or other container-
ized hazardous waste materials are found onsite. Every effort
should be made to identify the contents of containers found onsite
before they are subject to material-handling applications.

. Personnel must be observant of not only their 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 while using personnel
protective gear because vision, hearing, and communication can be
restricted.

. Contact lenses are not allowed to be worn onsite; if corrosive or
lachrymose substances enter the eyes, proper flushing is impeded.

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

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

. Personnel must be aware that chemical contaminants may mimic or
enhance symptoms of other illnesses or intoxication. Avoid excess
use of alcohol or working while ill during field investigation

assignments.
. The site leader, HSO, and sampling personnel will maintain project
records in a bound notebook (e.g., daily activities, meetings,

incidents, and data). Notebooks will remain onsite for the project
duration so that replacement personnel may add information, thereby
maintaining continuity. The notebooks and daily records will become
part of the permanent project file.

H.2 SITE ENTRY PROCEDURES

In most cases, ABB-ES teams are not the first onsite investigators. Considerable
knowledge of site history and current status allows 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 background information) will always require
some of the following steps.

1. Recognize that ABB-ES's presence onsite implies a perceived
contamination potential by the client.

2. Assume that the site is contaminated and conduct a site safety
reconnaissance, consisting of the following activities:
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Establish a CRZ (decontamination area).

Survey the site at the highest level of protection practica-
ble, beginning with a perimeter survey and gradually covering
all areas of proposed activity with the following (as appro-
priate):

- HNU PI meter or equivalent

- OVA

- radiation survey meter

- personal air sampling pumps

- chemically reactive indicator tubes

- oxygen-deficiency meter

- explosive mixture meter

Establish a "hot zone."

Review data, assess risk, and select the appropriate level of
protection.

e a summary site HASP and document all data acquired.
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APPENDIX I PERMIT-REQUIRED CONFINED SPACES

I.1 INTRODUCTION

A worker entering a confined space can be exposed to multiple hazards if
conditions are not understood or safety regulations are not enforced. Most
accidents result from failure of workers to recognize a confined space as a
potential hazard. Ignorance and negligence have led to a number of deaths each
year by asphyxiation, fire and explosion, and/or fatal exposure to toxic
materials (Table I-1). Because of this, OSHA developed the Permit-Required
Confined Spaces Standard (29 CFR 1910.146).

ABB-ES associates may encounter a variety of confined spaces when working at
hazardous waste sites. As the confined spaces found at hazardous waste sites are
typically unknown and usually require only a single entry, all spaces will be
considered permit-required unless otherwise allowed by the Health and Safety
Manager (HSM).

Before entry into a confined space is permitted, the Health and Safety Officer
(HSO) will ensure that the Health and Safety Plan (HASP) addresses the entry and
that the entry permit has been issued. Items that will be addressed in the HASP
and/or the Permit will include the following:

. Measures to use to prevent unauthorized entry.

. Identification and evaluation of the hazards.

. Means, procedures, and practices necessary for safe entry.

. Availability and proper use of required equipment.

. Procedures to determine if acceptable entry conditions exist and

that they are maintained before and during entry.

. Testing or monitoring of space to ensure acceptable conditions are
maintained.
. Identification of associates with active roles such as authorized

entrants, attendants, entry supervisor, and rescue including
assignment of duties.

. Training

. Rescue procedures

. Permit preparation, issuance, use, and cancellation.
. Coordination of entry with subcontractor.

. Review of entry operations
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TABLE I-1

ACCIDENTS AND ILLNESS TYPE

CONFINED SPACE (CS)

RerF. NO.  ACCIDENT AND ILLNESS TYPE EVENTS INJURIES FATALITIES
1 Atmospheric Condition in CS 80 72 78
2 Explosion or Fire in CS 15 49 15
3 Explosion or Fire at Point-of-Entry to CS 23 20 32
4 Electrocution or Electrical Shock 11 2 9
5 Caught In/Crushing of CS 10 3 10
6 Trapped in Unstable Materials in CS 16 0 16
7 Struck by Falling Objects in CS 15 1 14
8 Falls (while in CS; not into CS) 27 26 1
9 Ingress/Egress of CS Kk} 30 3
10 Insufficient Maneuverability in CS 15 15 0
11 Eye Injury in CS 10 10 0
12 Contact with Temperature Extreme in CS 7 4 3
13 Noise in CS 1 1 0
14 Vibration in CS 1 1 0
15 Stress from Excess Exertion in CS 12 0 12
Totals 276 234 193

Safety Sciences, San Diego, California - 1977 [1]
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1.2 MEASURES TO PREVENT UNAUTHORIZED ENTRY

Depending on site conditions, the actual confined space plus a suitable area
around the entrance will be considered the Exclusion Zone. Only those who meet
the training requirements of The Hazardous Waste Operations and Emergency
Response Standard (29 CFR 1910.120) and the Permit-Required Confined Spaces (29
CFR 1910.146) will be allowed in this area.

The perimeter of the Exclusion Zone will be identified by flagging or some other
method The actual confined space will remain sealed, locked, or otherwise
protected until authorization for entry is given. If the entryway into the
confined space cannot be protected from unauthorized entry, a sign stating DANGER
- PERMIT REQUIRED CONFINED SPACE, DO NOT ENTER will be placed on or near the
entry. It is the responsibility of the HSO to ensure that the above procedures
are followed.

I.3 IDENTIFICATION AND EVALUATION OF HAZARDS

When evaluating a confined space and determining its exposure potential, both
physical and chemical hazards must be considered.

I.3.1 Physical Classification

Confined Spaces are defined as areas large enough and so configured that an
employee can enter the space and perform assigned work, has limited or restricted
access, and is not designed for continuous occupancy. Confined spaces can be
categorized generally as those with open tops and a depth that restricts the
natural movement of air, and those with very limited openings for entry. In
either case, the space may contain electrical or mechanical equipment with moving
parts. Any combination of these parameters changes the nature of the hazards

encountered. Degreasers, pits, and certain types of storage tanks may be
classified as open-top confined spaces that usually contain no moving parts.
However, gases that are heavier than air (i.e., butane, propane, and other

hydrocarbons) remain in depressions and will flow to low points where they are
difficult to remove. Open-top water tanks or test pits that appear harmless may
develop toxic atmospheres (e.g., hydrogen sulfide or chlorinated hydrocarbons)
from the vaporization of contaminated water or soil. Therefore, these heavier-
than-air gases are a primary concern when entering such a confined space. Other
hazards may develop due to the work performed in the confined space or corrosive
residues that accelerate the decomposition of scaffolding supports and electrical
components.

Confined spaces such as sewers, casings, tanks, silos, vaults, and compartments
of ships usually have limited access. The problems associated with entry into
these areas are similar to those that occur in open-top confined spaces.
However, limited access increases the risk of injury. Heavier-than-air gases
(e.g., carbon dioxide and propane) may lie in a tank or vault for hours or even
days after the container is opened. Because some gases are odorless, the hazard
may be overlooked, with fatal results. Lighter-than-air gases may also be
trapped within an enclosed-type confined space, especially those with access from
the bottom or sides.
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The most hazardous confined space is one that combines limited access and
mechanical or electrical devices. All the hazards of open-top and limited-access
confined spaces may be present, together with the additional hazard of moving
parts. Digesters and boilers usually contain power-driven equipment which,
unless properly isolated, may inadvertently be activated after entry. Such
equipment may also contain physical hazards that further complicate the work
environment and the entry and exit process.

I.3.1.1 Physical Hazards. Physical hazards that may be encountered in a
confined space include non-chemical, physiologic stresses such as thermal effects
(heat and cold), noise, vibration, radiation, and fatigue.

I.3.1.1.1 Thermal Effects. Four factors influence the interchange of heat
between humans and the environment:

. air temperature

. air velocity

. moisture contained in the air
. radiant heat

Because of the nature and design of most confined spaces, moisture content and
radiant heat are difficult to control. As the body temperature rises progres-

sively, a worker continues to function until the body temperature reaches 38.3°
to 39.4°C (101° to 103°F). When this body temperature is exceeded, the worker

is less efficient, and is prone to heat exhaustion, heat cramps, or heat stroke.
In a cold environment, certain physiologic mechanisms come into play that tend
to limit heat loss and increase heat production. The most severe strain in cold
conditions is the chilling of extremities so that activity is restricted.
Special precautions must be taken in cold environments to prevent frostbite,
trench foot, and general hypothermia.

I.3.1.1.2 Noise. Noise problems are usually intensified in confined spaces
because the interior tends to cause sound to reverberate, thus exposing the
worker to audio levels higher than in an open environment. Intensified noise
increases the risk of hearing damage to workers, which could result in temporary
or permanent hearing loss, and/or could cause disorientation and affect the
workers’ ability to function even to the extent that they are unable to escape
from the space. Noise in a confined space that may not be intense enough to
cause hearing damage may still disrupt verbal communication with the emergency
standby person outside the confined space. If the workers inside cannot hear
commands or danger signals due to excessive noise, the probability of severe
accidents can increase.

I.3.1.1.3 Other Physical Hazards. Some physical hazards cannot be eliminated
because of the nature of the confined space or the work to be performed,
including items such as scaffolding, surface residues, and structural hazards.
The use of scaffolding in confined spaces has contributed to many accidents
caused by workers or materials falling, improper use of guardrails, and lack of
maintenance to ensure worker safety. The choice of material used for scaffolding
depends on the type of work to be performed, the calculated weight to be
supported, the surface on which the scaffolding is placed, and the substance
previously stored in the confined space.
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Surface residues in confined spaces can increase the already hazardous conditions
of electrical shock, reaction of incompatible materials, liberation of toxic
substances, and bodily injury due to slips, trips, and falls. Without protective
clothing, additional health hazards may arise due to surface residues.

Structural hazards within a confined space (e.g., baffles in horizontal tanks,
trays in vertical towers, bends in tunnels, overhead structural members, or
scaffolding installed for maintenance) constitute physical hazards that are
exacerbated by the physical surroundings. In dealing with structural hazards,
workers must review and enforce safety precautions to ensure safety.

Rescue procedures may require withdrawal of an injured or unconscious person.
Careful planning must be given to the relationship between the internal struc-
ture, the exit opening, and the worker. Provisions must be made so the victim
is positioned in front of the opening in such a configuration that he/she can be
removed from the space. If the worker is above the opening, the system must
include a rescue arrangement operated from outside the confined space, if
possible, by which the worker can be lowered and removed without injury.

I.3.2 Chemical Classifications

Confined spaces are also classified according to existing or potential chemical
hazards. The classification is based on characteristics of the confined space,
oxygen level, flammability, and toxicity. Table I-2 defines the parameters of
each classification. If any of the hazards present a situation that is Immedi-
ately Dangerous to Life and Health (IDLH), the confined space is designated as
Class A and requires Level A or B personal protective equipment. The classifica-
tion 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 (Level B or C personal protective
equipment). A Class C confined space is one in which the chemical hazard
potential is minimal and does not require any special modification in work
procedures (Level D personal protective equipment).

I.3.2.1 Hazardous Atmospheres

Hazardous atmospheres encountered in confined spaces can be divided into four
categories: (1) oxygen-deficient, (2) flammable, (3) toxic, and (4) irritant
and/or corrosive.

I.3.2.1.1 Oxygen-Deficient Atmosphere. The normal atmosphere is composed of
approximately 20.9 percent oxygen, 78.1 percent nitrogen, and 1 percent argon,
with small amounts of various other gases. Reduction of oxygen in a confined
space may be the result of either consumption or displacement.

The consumption of oxygen occurs during combustion of flammable substances, as
in welding, heating, cutting, and brazing. A more subtle consumption of oxygen
occurs biologically (e.g., during the bacterial action of the fermentation
process). Oxygen may also be consumed during chemical reactions (e.g., formation
of rust [iron oxide] on the exposed surface of the confined space).

A second cause of oxygen deficiency is displacement by another gas. Helium,
argon, and nitrogen are examples of gases that are intentionally used to displace
air and which therefore reduce the oxygen level. Carbon dioxide may be
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Table -2

Confined Space Classification Table

PARAMETERS

CLASS A (LEVEL A OR B PPE)

Ciass B (LEveL B oR C'PPE})

Cuass C (Lever D PPE)

Characteristics

Oxygen

Flammability Characteristics

Toxicity

Immediately dangerous to life: rescue procedures
require the entry of more than one individual fully
equipped with life-support equipment; mainte-
nance of communication requires an additional
standby person stationed within the confined
space.

19.4 percent or less *(122-mm Hg) or greater than
23.5 percent *(190-mm Hg)

20 percent or greater LEL
**DLH

Dangerous, but not immediately life-threatening:
rescue procedures require the entry of no more
than one individual fully equipped with life-sup-
port equipment; indirect visual or auditory com-
munication with workers.

19.5 to 20.9 percent *(122- to 147-mm Hg) or 20.9
to 23.5 percent (163- to 190-mm Hg)

10 to 19 percent LEL

Between the TLV/PEL and the **IDLH. if air-
purifying respirators are used, maximum level
based on breakthrough time (1,000 ppm maxi-
mum).

Potential hazard requires no modification of
work procedures: standard rescue proce-
dures, direct communication with workers
from outside the confined space.

19.5 to 20.9 percent *(148- to 163-mm Hg)

10 percent LEL or less

Less than the TLV/PEL.

Respiratory Protection SCBA or supplied air respirator with escape SCBA, supplied air respirator with escape bottle  None.
bottle. or air-purifying respirator.
* Based on total atmospheric pressure of 760-millimeter mercury (Hg) (sea level).
bkl Immediately Dangerous to Life and Health, as referenced in NIOSH Registry of Toxic and Chemical Substances, Manufacturing Chemists data sheets, industrial hygiene

guides, or other recognized authorities.

Notes:

PPE = personal protective equipment.

LEL = lower explosive limit.
TLV = threshold limit value.
PEL = permissible exposure limit.

mm = millimeter.
Hg = mercury.

ppm = pants per million.

SCBA = self-contained breathing apparatus.



intentionally introduced to displace air, but can also naturally displace air
(e.g., in sewers, storage bins, wells, tunnels, wine vats, and grain elevators).

I.3.2.1.2 Flammable Atmosphere. A flammable atmosphere generally arises from
vaporization of flammable liquids, by-products of work, chemical reactions,
enriched-oxygen atmospheres, concentrations of combustible dusts, and desorption
of chemicals from inner surfaces of the confined space. An atmosphere becomes
flammable when, in the presence of oxygen, the concentration is neither too rich
nor too lean to burn. Combustible gases or vapors will accumulate when there is
inadequate ventilation in an area (e.g., a confined space). Flammable gases
(e.g., acetylene, butane, propane, hydrogen, methane, natural or manufactured
gases, or vapors from liquid hydrocarbons) can be trapped in a confined space.
Heavier-than-air gases will seek lower levels (as in pits, sewers, and various
types of storage tanks and vessels). In a closed-top tank, lighter-than-air
gases may rise and develop a flammable concentration if trapped at the top of the
tank.

I.3.2.1.3 Toxic Atmosphere. The substances regarded as toxic in a confined
space can cover the entire spectrum of gases, vapors, and finely divided airborne
dust in industry. The forces of toxic atmospheres encountered may arise from the
manufacturing process (e.g., in producing polyvinyl chloride, hydrogen chloride
is used, as well as a vinyl chloride monomer, which is carcinogenic); the product
stored (e.g., removing decomposed organic material from a tank can liberate toxic
substances such as hydrogen sulfide); and the operation performed in the confined
space (e.g., welding or brazing with metals capable of producing toxic fumes).

I.3.2.1.4 Irritant (Corrosive) Atmosphere. Irritant or corrosive atmospheres
can be divided into primary and secondary groups. Primary irritants show
responses at the point of contact and generally exert no systemic toxic effects.
Examples of primary irritants are chlorine, ozone, hydrochloric acid, hydrofluor-
ic acid, sulfuric acid, nitrogen dioxide, ammonia, and sulfur dioxide. A
secondary irritant is one that may produce systemic toxic effects in addition to
surface irritation; for example, benzene, carbon tetrachloride, ethyl chloride,
1,1,1-trichloroethane, trichloroethylene, and 3-chloropropylene.

Prolonged exposure to irritant or corrosive concentrations in a confined space
may produce little or no evidence of irritation. This has been interpreted to
mean that the worker has adapted to the harmful agent involved. In reality, it
means there has been a general weakening of the body’s defense reflexes due to
damage of the nerve endings in the mucous membranes of the conjunctive and upper
respiratory tract. The danger in this situation is that the worker is usually
not aware of any decrease in his/her reaction to the toxic substance.

I.3.3 General Safety Hazards

I.3.3.1 Communication Problems. Communication between the worker inside a
confined space and the standby person outside is of utmost importance. If the
worker suddenly feels distressed and is not able to summon help, this condition
could result in a fatality. Frequently, the body positions assumed in a confined
space make it difficult for the standby person to detect an unconscious worker.
When visual monitoring of the worker is not possible because of the design of the
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confined space or location of the entry hatch, a voice- or alarm-activated,
explosion-proof-type communication system is necessary.

Suitable and approved illumination is required to provide sufficient visibility
for work. Illumination must be intrinsically safe and explosion-proof.

I.3.3.2 Entry and Exit. Entry and exit time can be of major significance if the
physical limitations of the entryway hinder the rescue of an injured person. The
degree of significance is directly related to the potential hazard of the
confined space. The extent of precautions taken and the standby equipment needed
to maintain a safe work area are determined by the means of access and rescue.
The following should be considered: type of confined space to be entered; access
to the entrance; number and size of openings; barriers within the space; maximum
occupancy; and time required for exiting in the event of fire or vapor incursion,
or to rescue injured workers.

I.4 GENERAL WORK PRACTICES

Before entry into a confined space is allowed, the HSO will ensure that
procedures necessary to ensure safe permit entry are, identified, developed and
implemented. These procedures may include purging and ventilation, and isolation
(lock-out/tag-out),

I.4.1 Purging and Ventilation

For entering and working in a confined space, environmental control is accom-
plished by purging and ventilation. Purging is the initial step in adjusting the
atmosphere in a confined space to acceptable standards (i.e., Permissible
Exposure Limits [PELs], Threshold Limit Values [TLVs], and LELs). This is
accomplished either by displacing the atmosphere in the confined space with fluid
or vapor (i.e., inert gas, water, steam, and/or cleaning solution) or by forced-
air ventilation.

The method used to purge or ventilate the confined space will be determined by
the potential hazards that arise due to the product stored or produced, the
suspected contaminants, the work to be performed, and the design of the confined
space. When ventilating and/or purging operations are to be performed, the
blower controls must be at a safe distance from the confined space. When a
ventilation system is operational, air flow measurements (as well as atmosphere
testing) must be made before each entry to ensure that a safe environmental level
is maintained. Initial testing of the atmosphere should be performed from
outside the confined space before ventilation begins to determine precautions
necessary for purging and ventilating. Testing of more remote regions within the
confined space may be performed once the immediate area within the confined space
has been made safe. Exhaust systems should be designed to protect workers in the
surrounding area from exposure to contaminated air. If flammable concentrations
are greater or equal to 10 percent of the LEL, all electrical equipment must be
intrinsically safe and explosion-proof. Continuous ventilation is required by
OSHA where ever feasible. The atmosphere must be tested until acceptable levels
of oxygen and contaminants are continuously maintained for three tests at 5-
minute intervals. Care must be taken to prevent recirculation of contaminated
air and interaction of airborne contaminants.
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Continuous general ventilation should be maintained where toxic atmospheres may
develop due to the nature of the confined space or the activities being per-
formed, as in the case of desorption from walls or evaporation of residual
chemicals. General ventilation is an effective procedure for distributing
contaminants from a local generation point throughout the work space to obtain
maximum dilution. However, special precautions must be taken if the ventilating
system partially blocks the exit opening, including methods for providing
respirable air to each worker for the time necessary to exit and for maintaining
communications.

I.4.2 Isolation/Lock-out/Tagging

Isolation procedures must be specific for each type of confined space. Safety
equipment required during this procedure will be designated by the HSO and will
depend on potential hazards involved. A Class A or B confined space must be
completely isolated from all other systems by physical disconnection, double-
block and bleed, or blanking off all lines. In continuous systems, where
complete isolation is not possible (e.g., sewers or utility tunnels), specific
written safety procedures must be used. Shutoff valves, serving the confined
space, must be locked in the closed position and tagged for identification. In
addition to blanking, pumps and compressors serving the lines entering the
confined space must be locked out to prevent accidental activation. If a drain
line is located within the confined space, provision must be made, when
necessary, to tag it and leave it open; this will be recorded in the HASP.

Electrical isolation of the confined space to prevent accidental activation of
moving parts that would be hazardous to workers is achieved by locking circuit
breakers and/or disconnects in the open (off) position with a key-type padlock.
The only key to the padlock is to remain with the person working inside the
confined space. If more than one person is inside the confined space, each
person must place his own lock on the circuit breaker. In addition to the
lockout system, there must be an accompanying tag that identifies the operation
and prohibits use.

Mechanical isolation of moving parts can be achieved by disconnecting linkages
or removing drive belts or chains. Equipment with moving mechanical parts must
also be blocked to prevent accidental rotation.

I.5 EQUIPMENT

The HSO will ensure that prior to entering a confined space, all required
equipment is present on site, in good working order, and that all associates are
knowledgeable in their use. The HASP and entry Permit will include a list of
necessary protective equipment to be used in the confined space, as determined
by the HSO. Items to consider include head, eye, face, and foot protection
against traumatic injury, respiratory, hand, and body protection for chemical
hazards injuries, as well as ventilating, monitoring and rescue equipment.

Equipment that may be required on sites includes the following:

. Testing and monitoring equipment
. Ventilating equipment
. Communication equipment
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. Personal protective equipment

. Lighting equipment

. Barriers and shields

. Ladders or other means of ingress or egress
. Rescue and emergency equipment

. Other

Standard items required at all sites are identified on the entry permit.
I.5.1 Eye and Face Protection

If eye-irritating chemicals, vapors, or dusts are present, safety goggles are
required, unless a full-face respirator is used. If both the face and eyes are
exposed to a hazard (e.g., during scraping scale), a full-face shield and goggles
must be used. For those who wear corrective glasses, prescription safety glasses
or goggles can be acquired through ABB-ES. As a general safety precaution, eye
protection meeting the requirements and specifications of American National
Standards Institute (ANSI) Standard Z89.1-1981 Class B should be worn at all
times while in the confined space.

I.5.2 Head Protection

Hard hats must be worn if working directly under the manhole or entryway, if
there is any danger of items falling on the worker’s head, or as an adjunct to
face protection. All hard hats must meet the requirements and specifications of
ANSI Standard 289.1-1968.

I.5.3 Foot Protection

Steel-toe, steel-shank, chemical-resistant boots (or boot covers) must be worn
when entering a confined space if there is a danger of falling objects, stepping
on a sharp object or nail, and/or chemical contaminants. All safety-toe footwear
must meet the requirements and specifications of ANSI Standard 241.1-1967.

I.5.4 Body Protection

The level of dermal protection to be worn by all personnel entering the confined
space will be determined by the HSO, based on all data available. In choosing
the level of protection, the HSO must consider the chemical hazard present, as
well as the potential for heat and cold stress.

I.5.5 Hearing Protection

A hearing conservation program must be implemented if sound pressure levels equal
or exceed 85 dBA (decibels on the A scale), based on an 8-hour, time-weighted
average (TWA). Hearing protection is mandatory for noise levels above 90 dBA,
and optional between 85 and 90 dBA. If noisy conditions are expected within the
confined space, the HSO should notify the Health and Safety Manager (HSM) or the
Health and Safety Supervisor (HSS) and make arrangements to have ear plugs at the
site.
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I.5.6 Respiratory Protection

The HSO will determine the level of respiratory protection, based on conditions
and test results of the confined space and the work activity to be performed.
(See Appendix G2 for selection guidelines.)

I.5.7 Hand Protection

Gloves of impervious rubber or similar material are to be worn to protect against
toxic or irritating materials. If rough surfaces or sharp edges are expected,
canvas or metal mesh can be worn over the rubber gloves. Where isolation of the
electrical system is impossible, and current flow of more than 5 milliamperes
through the body could potentially occur due to contact with energized electrical
equipment, insulating gloves should be worn. These gloves must meet the
requirements and specifications of ANSI Standard J6.6-1967.

I.5.8 Safety Belt/Harmess

Non-entry rescue (e.g., retrieval systems) must be used whenever an authorized
Entrant enters a permit space, unless the retrieval equipment would increase the
overall risk of entry or would not contribute to the rescue of the entrant. Each
Entrant shall use a chest or full body harness with a retrieval line attached at
the center of the Entrants back near shoulder level or above the Entrants head.
Wristlets may be used in lieu of the chest or full body harness if the ABB-ES can
demonstrate that the use of a chest or full body harness is infeasible or creates
a greater hazard and that the use of wristlets is the safest and most effective
alternative (e.g., opening is less than 18 inches in diameter). The other end
of the retrieval line must be attached to a mechanical device or fixed point
outside the permit space in such a manner that rescue can begin as soon as the
rescuer becomes aware that rescue is necessary. A mechanical device must be
available to retrieve personnel from vertical type spaces of greater than 5 feet
deep.

I.5.9 Other

When employees enter a confined space, a barricade must be erected if inadvertent
entry poses a problem. The barricade must have a mechanism to prevent closure
of the escapeway, signs warning of the danger present, a physical barrier (i.e.,
fence) to keep the area clear, and an adequate platform (a minimum size of 3 by 3
feet) for entry or exit. Added features such as a tripod with either block and
tackle or a mechanical pulley mechanism should be used in situations where quick
removal of a worker may be required. Communications equipment (i.e., intercoms
or radio systems) should be considered when the entry plan is formulated.

I.5.10 Equipment and Tools

Equipment and tools to be used in a confined space must be carefully inspected,
and must meet the following requirements:

. Hand tools must be kept clean and in good repair.
. Portable electric tools, equipment, and lighting must be equipped
with a ground fault circuit interrupter. All grounds must be

checked before electrical equipment is used in a confined space.
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All electrical cords, tools, and equipment must be heavy duty, with
heavy duty insulation, and inspected for visually detectable defects
before use in a confined space. For use in a flammable atmosphere,
their design must be explosion-proof and intrinsically safe.

Air-driven power tools must be used when flammable liquids are
present. The use of air-driven power tools will only reduce the
risk of explosion, not eliminate it. Explosions can result from
tools overheating (e.g., drilling), sparks produced by striking
(e.g., percussion), grinding, or discharge of accumulated electro-
static charges developed from the flow of compressed air.

Lighting used in Class A and Class B confined spaces must be
explosion-proof and intrinsically safe and, where necessary,
equipped with guards. Only equipment listed by the Underwriters
Laboratories for use in Division 1, atmospheres of the appropriate
class and group, or approved by U.S. Bureau of Mines, Mining
Enforcement and Safety Administration, Mine Safety and Health
Administration, or the U.S. Coast Guard should be used. Lighting
should not be hung by electrical cords, unless specifically designed
for that purpose. The illumination of the work area must be
sufficient to provide for safe working conditions. Under no
circumstances will matches or open flames be used in a confined
space for illumination.

Cylinders of compressed gas must never be taken into a confined
space, and should be turned off at the cylinder valve when not in
use. Exempt from this rule are cylinders that are part of self-
contained breathing apparatus (SCBA) or resuscitation equipment.

Ladders should be adequately secured, or of a permanent type that
provides the same degree of safety.

Scaffolding and staging must be properly designed to carry maximum
expected load (safety factor of four), and be equipped with
traction- type planking.

Only hose lines and components specially designed for the compressed
gas and working pressure should be used, and such systems must have
a pressure relief valve outside the confined space.

I.6 TESTING AND MONITORING

Prior to entry into a confined space, workers must know its potential hazards.
Deaths have occurred because a presumably safe space was not tested before
initial entry. The OSHA Permit-Required Confined Space standard requires the
following sequence of testing, in the order given, prior to entry into confined

spaces:

1.

2.

3.

CEFQU3-6.HSP
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Oxygen Content
Flammability

Toxic Chemicals
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In addition to testing for chemical hazards, harmful physical agents (e.g.,
explosive dusts, noise, etc.) should also be conducted.

Specific instruments are required to test the atmosphere for these conditions.
For example, combustible gas indicators are designed to measure the concentration
of flammable gases, and will not measure or indicate the presence of carbon
monoxide (CO) at toxic levels; conversely, a CO detector is designed to measure
CO only. Combustible gas indicators respond differently to different flammable
hydrocarbons; therefore, entry into confined spaces with flammable gas
concentrations above 20 percent of the Lower Explosive Limit (LEL) should be
avoided. The flammability measurement may be erroneous if the oxygen level is
less than or greater than normal atmospheric concentrations. Therefore, it is
required that the oxygen level be determined prior to flammability testing to
make any necessary corrections in the flammability measurement.

The oxygen-deficiency measuring instrument is designed to measure the volume of
oxygen present, usually scaled with a range of zero to 25 percent. If the oxygen
level in a confined space atmosphere is less than 19.5 or greater than
23.5 percent, special precautions must be taken. In accordance with Occupational
Safety and Health Administration (OSHA) Standard 29 CFR Part 1910 and other
references, a minimum oxygen level of 19.5 percent has been adopted for worker
safety. (This assumes that the 1.4 percent displaced oxygen was replaced with
a nonhazardous substance.) The upper oxygen limit has been set at 23.5 percent
because an increase above this level will greatly increase the rate of combustion
of flammable materials.

Continuous and/or frequent monitoring becomes necessary in cases where the work
being performed within the confined space has the potential of generating toxic
agents. Data collected for the National Institute for Occupational Safety and
Health (NIOSH) show that in 28 of 80 accident events, the toxic gas or oxygen
deficiency was not in the confined space at the time of entry, but was either
generated by the work occurring in the space, or by gas being unexpectedly
admitted into the confined space after the worker had entered. In these cases,
only continuous and/or frequent monitoring would be a possible countermeasure.

I.7 ENTRY PERMIT

Before entry into a confined space is authorized, the HSO must document the
completion of all required safety measures required by the OSHA Permit-Required
Confined Space Standard. Documentation of these measures is done on the Confined
Space Entry Permit (see Appendices G2 and G3). Entry into any confined space is
by permit only unless first cleared by the HSM. The entry permit is an author-
ization and approval, in writing, that specifies the personnel permitted to enter
the space and the location and type of work to be done. It certifies that all
known hazards have been evaluated and necessary protective measures have been
taken to ensure the safety of each worker. The entry permit will identify the
permit space to be entered, the purpose of the entry, the date and authorized
duration of the entry, the authorized entrants, the authorized attendants, the
name and signature of the HSO, the hazards, measures used to isolate or eliminate
the hazards, acceptable entry conditions, results of initial and periodic air
monitoring, rescue and emergency procedures, communication procedures, equipment,
as well as any other pertinent information or permits (e.g. for hot work)
required.
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At the site, the HSO acts as the Entry Supervisor and is responsible for the
completion of the Confined Space Entry Permit and/or the Manhole/Sewer Entry
Permit, ensuring that atmospheric testing has been conducted and all safety
precautions have been addressed. The Permit will be posted at or near the entry
portal so that all associates can confirm that pre-entry preparations have been
completed. The entry permit applies only to the task or job identified and entry
into the confined space cannot exceed the time required to complete the assigned
task or job.

The HSO will terminate entry and cancel the entry permit when entry operations
covered by the permit have been completed or a condition not allowed by the
permit arises in or near the confined space. If problems are encountered during
the entry operation, the HSO shall note it on the permit.

THE COMPLETED PERMIT MUST BE SENT TO THE HSM AS ABB-ES MUST RETAIN AND REVIEW
EACH CANCELED PERMIT ANNUALLY.

I.8 TRAINING/HEALTH MONITORING

ABB-ES personnel required to work in confined spaces, or in support of those
working (if their duties include emergency rescue) in confined spaces, must be
in the Health Monitoring Program and have received the 40-hours of initial
hazardous waste site training, initial Confined Space Entry training, and site
specific training. 1In addition, associates who act as Rescue personnel must
maintain current certification in first aid and CPR and be trained in and have
practiced rescue procedures immediately prior to entry.

As ABB-ES workers encounter a variety of confined spaces at a various locations,
site specific training plays an important role in informing associates of the
hazards associated with the entry. Site specific training shall be conducted
prior to each entry, whenever there is a change in operations which an associate
has not previously been trained, when there is a reason to believe that there are
deviations from the permit space entry procedures, or inadequacies in the
associate’s knowledge or use of the procedures.

Training will include, but limited to, a review of the contents of the HASP and
permit, verification of associate knowledge and/or training on the use all
equipment to be used, emergency procedures, site specific hazards and the duties
of their assigned role.

I.9 ROLES AND RESPONSIBILITIES
I.9.1 Duties of Authorized Entrants

The authorized entrants are the workers who actually enter the confined space and
are therefore at the greatest risk. Because of this added degree of risk, these
workers must be knowledgeable of the hazards they may be faced with during entry,
including the mode, signs or symptoms, and consequences of the exposure and have
the knowledge and skills necessary to recognize a prohibited condition or
dangerous situation. The Entrants must be made aware of and know the use of all
the equipment they are required to use while in the confined space.
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Communication is very important while workers are in a confined space. Entrants
and Attendant must be in constant communication with each other to:

. Enable the Attendant to monitor the Entrants status

. To allow the Entrant to alert the Attendant whenever the Entrant
recognizes any warning sign or symptom of exposure to a dangerous
situation, or when the Entrant detects a prohibited condition.

. To have the Entrant exit from the permit space as soon as possible
whenever an order to evacuate is given by the Attendant or the HSO,
when the Entrant recognizes any warning sign or symptom of exposure
to a dangerous situation, when the Entrant detects a prohibited
condition, or when an evacuation alarm is detected.

I.9.2 Duties of Attendants

The Attendant is responsible for ensuring the safety of the Entrants into a
confined space and therefore must not perform any other duties that might
interfere with the Attendants primary duty of monitoring and protecting the
Entrants. The Attendant must be aware of the hazards that may be faced during
entry, including information on the mode, signs or symptoms, and consequences of
the exposure. The Attendants must be aware of the possible behavioral effects
of the hazard exposure and continuously maintain an accurate count and
identification of the authorized entrants in the space. The Attendant remains
outside the permit space at all times during entry operations until he/she is
relieved by another attendant. The Attendant must be in constant communication
with the Entrants to monitor their status and to alert entrants of the need to
evacuate the space. The Attendant monitors activities inside and outside the
space to determine if it is safe to remain in the space and orders the Entrants
to evacuate immediately under any of the following conditions:

. The Attendant detects a prohibited condition
. The Attendant detects the behavioral effects of a hazard exposure
. The Attendant detects a situation outside the space that could

endanger the Entrants.

. The Attendant cannot effectively and safety perform all his/her
duties. -

The Attendant is responsible for summoning rescue and other emergency services
as soon as the Attendant determines that the Entrants may need assistance and
warns unauthorized persons that they must stay away or exit the space immediately
should they approach or enter the confined space while entry is underway. Should
unauthorized persons approach or enter the confined space, the Attendant must
inform the HSO immediately.

The attendant is allowed to perform non-entry rescue only unless they meet the
requirements to be on the Rescue Team and they are first relieved by another
attendant.
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I.9.3 Duties of Entry Supervisors (HSO)

The Entry Supervisor (HSO) has overall responsibility for the entry into the
confined space. They are required to be knowledgeable of the hazards associated
with the entry, including information on the mode, signs or symptoms, and
consequences of exposure. The HSO is responsible for verifying, by checking,
that the appropriate entries have been made on the permit, that all tests have
been conducted, and that all procedures and equipment specified by the permit or
in the HASP are in place before endorsing the permit and allowing entry. In
addition, the HSO is responsible for terminating the entry and canceling the
permit whenever entry operations covered by the permit have been completed or if
conditions not allowed under the entry permit arises in or near the space.

The HSO is required to ensure that all affected workers are properly trained and
receive site specific training. The HSO is required to verify that the rescue
services are available and the means for summoning them are operable. If ABB-ES
rescue team is used, the HSO is responsible for ensuring that all Rescue team
members have practiced rescues from the actual or a representative space prior
to (within the last 12 months) authorizing entry into the confined space.

He/she is responsible for removing unauthorized individuals who enter or attempt
to enter the confined space during entry operations. If the responsibility for
a confined space is transferred or at predetermined intervals based on the
hazards and operations performed with in the space, he/she determines that entry
operations remain consistent with the terms of the permit and that acceptable
entry conditions are maintained.

I.9.4 Duties of Rescue and Emergency Services

Non-entry rescue (e.g., retrieval systems) must be used whenever an authorized
Entrant enters a permit space, unless the retrieval equipment would increase the
overall risk of entry or would not contribute to the rescue of the entrant.
The HSO must identify and verify that rescue and emergency services are available
prior to allowing entry into a confined space. Rescue and emergency services
personnel can be ABB-ES associates only if the following conditions are met.
Each member of the rescue team has received the following training:

. Proper use of personal protective equipment

. Proper use of rescue equipment necessary for making rescues from
permit spaces

. Assigned Rescue duties

. Duties of the authorized Entrants.
. First aid

. CPR

The Rescue team must practice making confined space rescues at least once every
12 months from the actual or a representative confined space. A representative
space is one in which the opening size, configuration, and accessibility is
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similar to the actual confined space. As it will be difficult to anticipate the
types of spaces that ABB-ES associates encounter, the practice rescue will more
than likely have to take place immediately prior to entry using the actual
confined space. When simulating rescue operations, workers must practice
removing dummies, manikins, or actual persons from the confined space (or a
representative space).

If an outside service is to be used for rescue, the HSO must inform the rescue
service of the hazards involved with entry into the space, and provide access to
all the confined space(s) so that they can develop appropriate rescue plans and
practice rescue operations.

I.10 RESCUE PROCEDURES

Rescue procedures to be used are site specific and will be developed as part of
the HASP.

I.11 HOST EMPLOYER/CONTRACTOR/SUBCONTRACTOR

When confined space entry procedures are done in conjunction with another company
(host employer/contractor/subcontractor), the entry will be coordinated to ensure
that is done is a safe manner for all concerned. If the host employer or
Contractor has existing confined space entry procedures, ABB-ES will attempt to
obtain and review these procedures as well as all available information regarding
the space and the hazards associated with it. If the host employer'’s/contrac-
tor's procedures meet ABB-ES minimum safety procedures, those precautions and
procedures will be used. If ABB-ES feels that more stringent entry procedures
are warranted, they will notify the host employer of the methods they will use
when entering the confined space.

1f ABB-ES is the General Contractor at the site, they will notify the subcontrac-
tor of the existence of permit-required confined spaces and that entry is allowed
only through compliance with an Confined Space Entry Program. ABB-ES will notify
the subcontractor of the hazards, precautions, and procedures ABB-ES has
implemented for working in or near the space.

All entries will be coordinated with the host employer, contractor, or
subcontractor personnel as required. ABB-ES will debrief the subcontractor or
inform the host employer/contractor at the conclusion of the entry operations of
any hazards confronted or created in the confined space.

I.12 REVIEW OF PERMIT-REQUIRED CONFINED SPACE PROGRAM

The HSM will review the Permit-Required Confined Spaces program on an annual
basis or whenever there is reason to believe that measures taken under the
program may not protect ABB-ES associates. The HSM will review the Program using
the completed permits as well as all other available information as a guide.
Based on the findings, the HSM will revise the Program, as appropriate to correct
deficiencies to ensure that associates are protected from permit space hazards.
No associate will be allowed to enter a confined space until all deficiencies are
corrected.
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I.13 GENERAL ENTRY PROCEDURES

This subsection describes general entry procedures for confined spaces. The
actual procedures used on a site may vary, depending on site conditions and the
hazards associated with the confined space.

I.13.1 Team Size

A minimum of two workers are required for each confined space activity, one
Entrant and One Attendant/Entry Supervisor (HSO). This is for a relatively non-
hazardous space where a non-entry retrieval system is being used. Arrangements
for a rescue team must still be done, however, they do not have to present during
the entry. Additional personnel will be needed for larger, hazardous, more
complex entries, especially where there is a possibility that a rescue team may
need to enter the space to rescue the Entrant. In these circumstances, a minimum
of four workers are required, one Entrant, one Attendant, one HSO, and one
Rescue.

These are the minimum numbers required, in most cases. Additional crew members
may be needed if entering a Class A or Class B confined spaces, or specialty
tasks must be completed. Additional crew could include additional Entrants,
decontamination personnel, etc.

I.13.2 General Entry Procedures
The following steps must be taken when entering a confined space:

(1) Check and calibrate all pieces of equipment to ensure they are in
good working order. DO NOT ENTER A 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 fire/explosion hazards, as well as a toxic or oxygen-
deficient atmosphere.

(3) Define and demarcate the exclusion zone with flagging or some other
method. Ensure that the entrance into the confined space remains
locked, blocked, or otherwise protected until workers are ready to
enter the space. If the entrance cannot be protected from unautho-
rized entry, place a sign one or near the entry stating DANGER -
PERMIT-REQUIRED CONFINED SPACE, DO NOT ENTER.

(3) Before entry, test the atmosphere inside the confined space. 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
entryway must be opened to test and only low levels are expected in
the confined space, crack open the entryway, test the breathing zone
first, and then test the confined space. If potentially high levels
are expected in the breathing zone, respiratory protection should be
worn while opening the entryway cover.
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(4)

(3)

(6)

(7)

(8)

(9

(10)

(11)
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If an oxygen deficient, explosive, or toxic atmosphere is detected,
purge or ventilate the confined space before 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 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 IDLH 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, lock-out, and tag all chemical,
physical, and/or electrical hazards, wherever possible.

If Entrants are 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 continuously
or periodically as site conditions warrant. In 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 photoionization detector (PID), combustible gas meter, oxygen-
deficiency meter, Driger tubes, and any other equipment used on the
Confined Space Entry Permit.

Wear appropriate clothing for site conditions, as determined by the
HSO.

Wear a safety belt or harness with lifeline when entering a confined
space unless their use is not feasible or is a safety hazard. If
the diameter of the entryway is less than 18 inches, the wrist-type
harness must be use, and special provisions made if a supplied-air
respirator is necessary.

The HSO must check to ensure that the Confined Space Entry Permit is
completed and all associates are adequately trained before authoriz-
ing entry.

One person (Attendant) must remain at the entryway at all times and
must maintain 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 Attendant
must not enter the confined space unless the non-entry retrieval is
inoperable or infeasible, they are a trained rescuer, another
trained person is available to act as an Attendant, and he/she is
equipped with adequate respiratory and dermal protection. (In most
cases, respiratory protection would be an airline respirator or
SCBA.)
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(12)

(13)

(14)

(15)

(16)

Do not smoke when working in or near confined spaces, and do not
take flash-1lit 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. If 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 uncomfort-
able. Many gases that cause the most problems are odorless,
tasteless, and invisible.

THE HSO MUST CANCEL THE PERMIT, NOTE AND PROBLEMS ENCOUNTERED AND
SEND COMPLETED FORM TO THE HSM IN PORTLAND MAINE.

I.13.3 Manhole or Sewer Entry

When preparing to enter a manhole or sewer, the following safety measures must

be taken.

(1)

(2)

(3)

(4)

CEFOU3-6.HSP
MVL.11.84

Check all pieces of equipment to ensure they are in good working
order. DO NOT ENTER THE MANHOLE WITH DEFECTIVE EQUIPMENT!

Park the vehicle near the manhole (DO NOT leave the wvehicle
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 yellow 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 extreme emergency to slowly pull an injured person from
the confined space if a tripod with hoist attachment is unavailable
or inoperable.

When appropriate, erect portable barricades or cones around the
manhole and in front of the vehicle to adequately divert traffic and
to prevent pedestrians from falling in. Reflective vests should be
worn so that workers are visible to approaching traffic.

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.
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(3)

(6)

(7)

(8)

(9

(10)
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If toxic or explosive gases are detected in the sewer that could be
indicative of a spill, leak, or otherwise hazardous condition,
report this immediately to the 1local fire department and/or
department of public works.

On the Manhole/Sewer Entry Permit, record the results of tests for
hazardous conditions, including location, manhole number (if
applicable), time, date, weather (if applicable), and readings on
the PID, combustible gas meter, oxygen-deficiency meter, and Drager
tube. Once the Manhole/Sewer Entry Permit is completed, the HSO
will verify all information before authorizing entry.

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.

Test the atmosphere; if a toxic, flammable, or oxygen-deficient
atmosphere exists, ventilate the sewer. Depending on the hazard,
ventilation can be accomplished in several 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; that is, in one manhole and
out another. Ensure that the air intake is well away from automo-
bile exhaust, and combustible and/or toxic atmospheres. Appropriate
traffic control measures must be taken by barricading or otherwise
marking the open manholes.

After ventilating, test for explosive and toxic gases and oxygen
deficiency in the manhole at ground level and at the bottom; record
the results. If entering the sewer itself, perform 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.

When entering manholes or tanks, wear hard hats, protective
clothing, and appropriate respiratory protection and safety belt or
harness with lifeline (when appropriate). 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 deeper than 12 feet, in the sewer itself,
or where potential exists for gases to appear unexpectedly, a 5-
minute emergency egress air supply is required (unless the time
required to don the emergency respirator is greater than what would
be needed to exit the manhole).
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(11) At least one person (i.e., standby) must remain at the manhole at
all times and must maintain continuous contact with the person
entering the sewer. Contact can be maintained by line of sight,
listening for prearranged sounds, and the safety line signals 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.

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

(13) Do not rely on the manhole ladders because they are often in poor
condition. 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 portable ladder is used, it should be
tied off if possible; otherwise, it should be held in place by the
standby person. :

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

(15) The entry person must not remain in the manhole or sewer if he/she
becomes even slightly drowsy, faint, dizzy, or otherwise uncomfort-
able. Remember that CO, carbon dioxide, methane, and hydrogen
sulfide, which cause the most trouble, are odorless (e.g., hydrogen
sulfide has a distinct odor only during initial exposure), taste-
less, and invisible gases.

(16) Once the permitted work is completed, the HSO will cancel the
permit, note any problems, and send it to the HSM in Portland Maine.

I.13.4 Alternate Procedures

ABB-ES may use the alternate procedures described below for entering a confined
space when they can demonstrate and document, through monitoring and inspection
data, that the only hazards associated with the space are atmospheric and that
continuous forced air ventilation alone is sufficient to maintain the space safe
for entry. If workers must first enter the space to obtain the data required to
demonstrate that alternate procedures can be used, the entry shall be done
through the use of a permit in compliance with the all sections of the Permit-
Required Confined Spaces standard.

By definition, if a space requires Level C or B PPE during entry, or if the work
conducted within the space can create a hazardous situation, then the alternate
procedures cannot not be used. (Note: The use of respiratory protection may
only be used when first opening the entrance cover if an exposure to a hazardous
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atmosphere is possible. Respiratory protection should be discontinued once
forced air ventilation has eliminated the atmospheric hazards.)

(L)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

CEFOU3-6.HSP
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Review all available information to ensure alternate procedures can
be used for entry into the space. If any hazards exist or can be
generated, aside from atmospheric, (e.g., engulfment, entrapment,
electrical, mechanical, any other serious safety or health hazard),
these procedures cannot be used. (See Section G.13.0 - General
Entry Procedures).

All workers must have certificates stating that they have attended
a Confined Space Entry training course.

Inspect and calibrate all pieces of equipment to ensure they are in
good working condition. DO NOT ENTER A CONFINED SPACE WITH
DEFECTIVE EQUIPMENT!

Evaluate the conditions around the entrance cover to the confined
space. Any existing conditions that make it unsafe to remove the
cover must be eliminated. These conditions include both chemical
and physical hazards.

Once the entrance cover is removed, the entryway shall be immediate-
ly guarded by a railing, temporary cover, danger tape, or some other
temporary barrier that will prevent an accidental fall through the
opening and that will protect each employee working in the space
from foreign objects entering the space.

Monitor the breathing zone and then the entryway in the following
order: 1) oxygen; 2) LEL; and 3) toxic chemicals. When monitoring
for toxic chemicals, use one or any combination of the following
meters as appropriate: PID, FID, Hydrogen Sulfide Meter, and/or
Driger tubes. Other meters may also be used as appropriate. NOTE:
If there is a potential for high concentrations of ,]]i (above the
PEL/TLV) then respiratory protection during this stage is mandatory.

Monitor the internal atmosphere (top, middle, and bottom) for the
following in the order given: 1) oxygen; 2) LEL, 3) toxic chemi -
cals. If the largest reading is:

1. < 19.5 % Oxygen
2. > 10 % LEL
3. > ¥ PEL/TLV

than the space must be ventilated using forced air ventilation. If
all the readings (top, middle, and bottom) within the space are
within acceptable ranges for entry, than entry can be conducted
without ventilation.

If forced air ventilation is required, it must be directed so as to

ventilate the immediate area(s) where associates are working and
will continue until all associates have left the confined space.
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(9)

(10)

(11)

(12)

(13)

The air supply for the forced air ventilation must be from a clean
source, and not located near running vehicles, motors, or some other
sources of contamination.

The atmosphere within the space must be periodically tested, as
necessary, to ensure that the continuous forced air ventilation is
preventing the accumulation of a hazardous atmosphere. In addition,
as the exhaust for the contaminated air will more than likely be
through the entryway, the breathing zone of any workers standing
outside the space should also be periodically monitored to ensure
the levels are within acceptable ranges.

If a hazardous atmosphere is detected during entry, each associate
must leave the space immediately and the space evaluated to
determine how the hazardous atmosphere developed. Measures must
then be taken to prevent a reoccurrence of the situation leading to
the development of the hazardous atmosphere before allowing any
subsequent entry. If a reoccurrence cannot be prevented, entry must
then be conducted using a permit in compliance with the entire
Permit-Required Confined Spaces standard.

The HSO must verify that the space is safe for entry and that all
the required measures have been take. Once verification has taken
place, the HSO will ensure all sections of the Confined Space Entry
- Alternate Procedures form is completed and has his/her signature
certifying the space is safe for entry.

All entrants are required to review and sign the Confined Space
Entry - Alternate Procedures form.

The following sections of the Permit-Required Confined Spaces standard are not
required when using the Alternate Procedures:

CEFQOU3-6.HSP
MVL11.94

A written Permit-Required Confined Space Program.

The establishment of a permit system.

The use of an Entry Permit.

Specific training and responsibilities for an Entrant.

Specific training and responsibilities for an Attendant.
Specific training and responsibilities foe an Entry Supervisor.

Specific training and responsibilities for Rescue and Emergency
personnel.
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ABB-ES
ANSI

Atmosphere

Attendant

Blanking/Blocking

Ceiling Level

co

Combustible Dust

Confined Space

Confined Space,
Class "A"

Confined Space,
Class "B"

Confined Space,
Class "GC"

CEFOU3-6.HSP
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DEFINITIONS AND ACRONYMS

ABBR Environmental Services, Inc.
American National Standards Institute

Refers to the gases, vapors, mists, fumes, and dusts
within a confined space.

The individual stationed outside one or more permit
spaces who monitors the authorized entrants and who
performs all attendant’s duties assigned in the
employer’'s permit space program

The absolute closure of a pipe, line, or duct by
fastening of a solid plate (such as a spectacle blind
or a skillet blind) that completely covers the bore
and that is capable of withstanding the maximum
pressure of the pipe, line, or duct with no leakage
beyond the plate.

The maximum airborne concentration of a toxic agent to
which an employee may be exposed for a specified
period of time.

carbon monoxide

A dust capable of undergoing combustion or burning
when subjected to a source of ignition.

A space that is large enough and so configured that an
associate can bodily enter and perform assigned work;
has limited or restricted means for entry or exit; and
is not designed for continuous use. Confined spaces
include, but are not limited to, storage tanks,
compartments of ships, process vessels, pits, silos,
vats, degreasers, reaction vessels, boilers, ventila-
tion and exhaust ducts, sewers, tunnels, underground
utility vaults, and pipelines.

A confined space that presents situations that are
IDIH. These include, but are not limited to, oxygen
deficiency, explosive or flammable atmospheres, and/or
concentrations of toxic substances.

A confined space that has the potential for causing
injury and illness, 1if preventive measures are not
used, but not IDLH.

A confined space in which the potential hazard would

not require any special modification of the work
procedure.
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CPR

Double Block and Bleed

Engulfment

Entry

Entry Supervisor

HASP
HSO
HSM
HSS

Hot Work

IDLH

Inerting

Isolation

CEFOU3-6.HSP
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Cardiopulmonary Resuscitation

The closure of a line, duct, or pipe by closing and
locking or tagging two in-line valves and by opening
and locking or tagging a drain or vent valve in the
line between the two closed valves.

The surrounding and effective capture of a person by
a liquid or finely divided (flowable) solid substance
that can be aspirated to cause death by filling or
plugging the respiratory system or that can exert
enough force on the body to cause death by strangula-
tion, constriction, or crushing.

The action by which a person passes through an opening
into a permit-required confined space. Entry includes
ensuring work activities in that space and is consid-
ered to have occurred as soon as any part of the
entrant’s body breaks the plane of an opening into the
space.

The person (such as the employer, foreman, or crew
chief) responsible for determining if acceptable entry
conditions are present at a permit space where entry
is planned, for authorizing entry and overseeing entry
operations, and for terminating entry as required by
1910.146. (Note: the Entry Supervisor may also serve
as the attendant or as an authorized entrant as long
as that person is trained and equipped as required for
each role he/she/fills.)

Health and Safety Plan

Health and Safety Officer

Health and Safety Manager

Health and Safety Supervisor

Any work involving burning, welding, riveting, or
similar fire-producing operations, as well as work
that produces a source of ignition (e.g., drilling,
abrasive blasting, and space heating).

Immediately Dangerous to Life and Health
Displacement of the atmosphere by a nonreactive gas
(e.g., nitrogen) to such an extent that the resulting
atmosphere is noncombustible.

A process whereby the confined space is removed from
service and completely protected against the inadver-

tent release of material by the following: blanking
off (skillet type metal blank between flanges),
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Lower Explosive Limit

(LEL)

NIOSH

OSHA

Oxygen Deficiency

Oxygen-enriched

Atmosphere

Permissible Exposure
Limit (PEL)

Permit-Required

Confined Space

PID

ppm

Prohibited Condition

psi

CEFQU3-6.HSP
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misaligning sections of all lines and pipes, a double
block and bleed system, electrical lock-out of all
sources of power, and blocking or disconnecting all
mechanical linkages.

The minimum concentration of a combustible gas or
vapor,

in air (usually expressed in percentage by volume at
sea level), which will ignite if any ignition source
(sufficient ignition energy) is present.

National Institute for Occupational Safety and Health
Occupational Safety and Health Administration

Refers to an atmosphere with a partial pressure of
oxygen (PO;) less than 132-mm Hg. Normal air at sea
level contains approximately 21 percent oxygen at a
PO, of 160-mm Hg. At an altitude of 5,280 feet,
normal air contains approximately 21 percent 0, at a
PO, of 132-mm Hg.

Any oxygen concentration greater. than 23.5 percent
PO,.

190-mm Hg) at normal atmospheric pressure.

The maximum 8-hour, TWA of any airborne contaminant
which an employee may be exposed. At no time shall
the exposure level exceed the ceiling concentration
for that contaminant, as listed in 29 CFR Part 1910
Subpart Z.

A confined space that has one or more of the following

characteristics: 1) contains or has a potential to
contain a hazardous atmosphere; 2) contains a material
that has the potential for engulfing an entrant; 3)
has an internal configuration such that an entrant
could be trapped or asphyxiated by inwardly converging
walls or by a floor which slopes downward and tapers
to a smaller cross-section; or 4) contains any other
recognized serious safety or health hazard.

Photoionization Detector
parts per million

Any condition in a permit space that is not allowed by
the permit during the period when entry is authorized.

pounds per square inch
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Purging

Respirator (Approved)

SCBA

Standby Person

Threshold Limit Value
(TLV)

CEFQU3-6.MSP
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The method by which gases, vapors, or other airborne
impurities are displaced from a confined space.

A device that has met the requirements of 30 CFR Part
11, is designed to protect the wearer from inhalation
of harmful atmospheres, and has been approved by the
Bureau of Mines and NIOSH, and the Mine Safety and
Health Administration (formerly, Mining Enforcement
and Safety Administration).

self-contained breathing apparatus

A person trained in emergency rescue procedures,
assigned to remain outside the confined space and to
be in communication with those working inside.

The maximum 8-hour, TWA of any airborne contaminant
to which an employee may be exposed as recommended by
the American Conference of Governmental Industrial

Hygienists.

time-weighted average
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CONFINED SPACE ENTRY PERMIT
29 CFR 1910.146

Purpose of Zatry:

Contaminaats:

Tvpe of Confined Space:__

Date and Time of Eatry:

Date and Time Permit Expires

POTENTIAL HAZARDS: (Check all thatapply)

——

—

|

| 'Flammable I Moving Parts | Radioactive | | Entrapment

O3 Deficiency Valves & Pipes i Noise | 1 Eagulfment
; Toxic Electrical | ‘Heat | | Other

EQUIPMENT REQUIRED: (Check all thatapply)

X LEL/Oj Meter X |Safety Haress | Level A X | Standby SCBA
'PID X _|Lifeline Level B Ladder
FID Hoist LevelC Barrier and shield
i Draeger Tubes Ventilation ! Mod. Level D Radio
i Hydrogen Sulfide Lighbting ILevel D Cellular Telephone
| Other:
CEPTABLE ATMOSPHERICLEVELSFOR ENTRY:

>19.5% = Oxvgen = PID/FID

<10%* = LEL e = Draeger Tube

<10% = Hydrogen Sulfide Meter  _______ =  Other —_

*May use <20% LEL aslongas precautionsare taken (e.g.. non—sparking tools. intrinsically safe equipment)

ATMOSPHERE TESTING RESULTS:
Record time and results of readings at Entryway (prior to opening door or cover), Initial atmosphere (greatest

of top, middle or bottom of space), when atmosphere has Stabilized after ventilation (greatest of top, middle, or

bottom of space), and periodically thereafter in the worker’s Breathing Zone.

H>S Meter (ppm)

‘ iBreathing Breathing |Breathing |Breathing f
Entryway Initial*® Stabilized | Zone Zone Zone Zone i
Time ' ’ i |
%0 Oxygen l 1 ‘
? | : i .
‘ | ; ‘
|

‘
|
% LEL |
]
|

PID/FID (ppm)

Draeger Tube (ppm)

Tube:

|
|
|
|
|
|
|

ber (list)

iT initial readings are acceptable, workers can enter space in Level D or Modified Level D withhout veaunlaton.
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CONFINED SPACE ENTRY PERMIT
29 CFR 1910.146

| Allident:7ed atmospheric and pbysical hazardsare controlled.

|
| ! All hazardsiotroduced by the work performed are addressed (e.g.. weldiog fumes).
|

| Air intake of the ventilation system is located in an area free of contaminasts.
!

Valves, pipes, and mechanical and electrical equipment has been locked —out, blocked

chocked, disengaged or otherwise disconnected where necessary.

l i All required equipment and rescue equipment is present and io good working condition.

| | Non-sparking tools and intrinsically safe equipment and lighting are used if required.

| l All monitoring instruments have been properly calibrated.

All workers have initial confined space entry training certification.

1
!
1 All workers receive site specific confined space entry training.

Rescue team members practiced rescue operations in space or similar space.

Practice Date:

| All rescue team members certified in first aid and CPR.

! Entry coordinated with subcontractors.
N/A - Not Applicable

DESCRIPTION OF RESCUE PROCEDURES:

PROBLEMS ENCOUNTERED: Wasrescue required? ____

SIGNATURES:

I have reviewed the work authorized by this permit and the information contained here —in. Written instructioas
and safety procedures have been received and understood. [ understand that this permit is not valid and the permit
cannot be approved and entry conducted if any of the above squares are marked "NO" or if required sections are

incomplete.

Entrants:
Attendants:
Rescue Team:
Other:

Permit prepared by:
Entry Authorized by (HSO): (Print) (Signature)

PERMIT CANCELLATION:
Reason:

HSO Signature:

i 3 Copy of form sent to Health and Safety Manager, Portland, ME. (mandatory)
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MANHOLE/SEWER ENTRY PERMIT
29 CFR 1910.146

Site Name:__ Site Location:

——————— e

Purpose of Eatry: Date and Time of Eatry:

ACCEPTABLE ATMOSPHERICLEVELSFOR ENTRY:

>19.5% = Oxygen —_____= PID/FID
<10%* = LEL = Draeger Tube
<10% = Hydrogen Sulfide Mecter - = Other

*May use <20% LEL aslong as precautionsare taken (e.g.. noa—sparking tools. intrinsicallv safe equipment)
EQUIPMENT REQUIRED: (Check all thatapply)

P

X JLEL/Oy Meter -X | Safety Harness Level A X |Stand by SCBA
PID X | Lifeline Level B Ladder
FID X |Hoist Level C Barrier and shield
Draeger Tubes | Veantilation Mod. Level D Radio
Hydrogea Sulfide o Lighting Level D Cellular Telephone
Other:

ATMOSPHERE TESTING RESULTS:

" Record time and results of readings at Entryway (pridr to opening door or cover), Initial atmosphere (greatest
of top, middle or bottom of space), when atmosphere Stabilizes after ventilation (greatest of top, middle, and
space), and periodically thereafter in the workers Breathing Zone.

tBrcathing Breathing |Breathing |Breathing
Entryway Tnitial® Stabilized Zone Zone i Zoze Zonc !
Time 1 ! ; |
% Oxygen ! ’ 1

i

|

H5S Meter (ppm) l
PID/FID (ppm) !
{
1

Draeger Tube (ppm)

| !

I |
% LEL t &

| |

|

|

|

| Other (list)

*Ifinitialreadings are acceptable, workers can enter svace 1n Level D or Modified Level D withhout veatilation.
DESCRIPTION OF RESCUE PROCEDURES:

Fuilchbest of body harness with retrievallice connected in the center of back at shoulder level or above entrants
head. Retrievalline will be connected to tripod with hoisting device. Non—-entrv retrieval will be conducted.

If entry for rescue is required, workers will don Level B PPE.
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MANHOLE/SEWER ENTRY PERMIT
29 CFR 1910.146

| Allident:iied atmospheric and physical hazards are coatrolled.

1
| 5 | All hazards introduced by the work performed are addressed (e.g., weldiag fumes).

| Airiotake of the ventilation system is located in an area free of contaminants.

All required equipment and rescue equipmentis present and in good workiag condition.

Non-sparking tools and intrinsically safe equipment and lighting are used if required.

All monitoring instruments have beea properly calibrated.

All workers have initial confined space entry training certification.

All workers received site specific confined space entry training.

! Rescue team members practiced rescue operations in space or similar space.

Practice Date:
} J All rescue team members certified in first aid and CPR.
| J Entry coordinated with subcontractors.

PROBLEMS ENCOUNTERED:

Wasrescue required?_

SIGNATURES:

I have reviewed the work authorized by this permit and the information contained here —in. Written instructions
and safety procedures have been received acd understood. I understand thatthis permit is not valid and the permit
cannot be approved and entry conducted if any of the above squares are marked "NO" or if required sections are

incomplete.

Entrants:

Attendants:

Rescue Team:
Other:

Permit prepared by:

Eatry Authorized by (HSO): (Print) _ (Signature)__

PERMIT CANCELLATION:

Reason:

HSO Sigzature:

Copy of form seat 1o Health and Safety Mazager. Portiaad, ME. (maaditory)

Page
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CONFINED SPACE ENTRY - ALTERNATE PROCEDURES FORM



Naniele

_—

| CONFINED SPACE ENTRY — ALTERNATE PROCEDURES
| 29 CFR 1910.146

Alternat2 procedures ca~ criy be usedtorconfined spaces wnere AB3-ES3 has demonstirat2z. througn
vonitoring and inspectc- mat: 1) the only hazard posed by the space is an actual or potantal hazarczus
atmosphere; and 2) Conrnuous forced air ventilaticn alene is sufficientto ensure thatthe sgaze is safe for anm:ry

Site Name: Data of Entry:

Site Location: Location Confined Space:
Justification for using alternate procedures:

YES NO N/A

[ | | 1. Do condition exist making it unsafe to open entrance cover? (If yes, unsafe conditions
must be eliminated before the coveris removed!)
[' | $ | 2. Has entrance been protected? (e.g., railing, danger tape, etc.)

Method being used:
| 3. Internal atmosphere tested with direct reading instruments? (Record resuits below)
4. Atmosphere acceptable for entry? (if no, continuous forced air ventilation is manditory!)

| 5 |s continuous forced air ventilation being used? (No entry allowed until atmospheric
conditions are safe.) :
1 | l J 6. Are the immediate areas where associates are or will be present being ventilated? (if no,

move ventilation.)
Is the air supply for the forced air ventilation from a clean source? (If no, provide a clean

1 1 |
source of air.)

ACCEPTABLE ATMOSPHERIC LEVELS FOR ENTRY:

N

> 19.5% = Oxygen = PID/FID
< 10% = LEL = Draeger Tube;
< 10% = Hydrogen Sulfide = Other:

* May use < 20% LEL as long as precautions are taken (e.q.. non—sparking tools. intrinsicaily safe equiomeant)
ATMOSPHERE TESTING RESULTS: (NOTE: Monitoring must be conducted in the order listed below.)

Record the time and the results of readings at the Entryway (prior to opening the door or cover), Initial
atmosphere (greatest of top, midcle, or bottom of space), when the atmosphere has Stabilized after ventilaticn
(greatest of top, middle, or bottom of space), and periodically thereafter in the workers Breathing Zone.

\ { Breathing Breathing | Breathing Breathing
Entryway Initial* Stabilized:  Zone Zone Zene | Zone
1 i B

|

|

|

l

|

Time §
% Oxygen |
|
{

% LEL

H,S Meter (ppm)
PID/FID (ppm)
Draeger Tube (ppm)|

Tube: | , ‘

{ Other (list) | | ; |

* (finitial readings are acceptable, workers can entar spaca in Level D without ventilation.

l
|
!
l
—
|

| certify that all safety precautions have ceen taken and tha: conditions are safe for entry.

Signiture of HS Q. Date:

I certify that | have raviewed the informaticn proviged ans "2 space has been certified as sa‘a for antry

Sigrature of Entrants: Date:

Tats:
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APPENDIX J EXCAVATION AND TRENCHING

J.1 EXCAVATION PROCEDURES

Because excavations and trenches pose a hazard to employees, structures, and

equipment,

all excavations created during site operations will be done in

accordance with 29 CFR 1926 Subpart P. The following steps summarize the
excavation procedures that will be followed by all ABB-ES personnel:

J.2 SLOPING

Prior to excavating or trenching, all surface encumbrances located
so as to create a hazard to the employees will be removed or
supported, and all underground utilities will be determined and
located.

Entry into excavations will be avoided at all costs. If entry is
unavoidable, the excavation will be considered a confined space; as
such, entry will be done in accordance with the Confined Space Entry
Program (see Appendix I).

Under no circumstances will site personnel enter excavations that
are not adequately protected from cave-ins by shoring or sloping.

Stairways, ladders, or ramps will be located in trenches deeper than
4 feet and situated to require no more than 25 feet of lateral
travel.

Excavations below the base of a building or structure will not be
permitted unless the building or structure is adequately supported
or a registered professional engineer determines that the excavation
will not pose a hazard to the employee.

All equipment will be kept at least 2 feet from the edge of the
excavation.

Any excavation left open and unattended will be barricaded or
covered until it can be backfilled.

Acceptable options for sloping or benching include the following:

Option 1. A slope of 1% horizontal to 1 vertical (34 degrees measured
from the horizontal).

Option 2. Determination of the maximum allowable slope based on soil
conditions and in accordance with the conditions and requirements set
forth 22 CFR in 1926, Subpart P, Appendices A and B (see Attachment A).

Option 3. Designs of sloping or benching systems using tabulated data
approved by a registered professional engineer.

Option &. Other systems designed by a registered professional engineer.

CEFOU3-6.HSP
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J.3 SHORING

Acceptable options for shoring include the following:

Option 1. Designs using Appendices A, C, and D of 1910.126 Subpart P (see
Attachment A).

Option 2. Designs using manufacturers tabulated data.

Option 3. Designs using tabulated data approved by a registered
professional engineer.

Option 4. Other support systems designed by a registered professional
engineer.

CEFOU3-6.HSP
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29 CFR 1926 SUBPART P
APPENDICES A THROUGH D

OCCUPATIONAL SAFETY AND HEALTH STANDARDS - EXCAVATIONS
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woen 7.

Loyersd ri/3ie= =eacs two ar =ore
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9 layers. Micacacts sears or weakemed
planes in ~ocx or szais ww ccumderea

Mozt 301 =ears s ce2dltien | wiics a
sail loaks and feeis darzs. Moist cooesrve scud
can eamtiy ¢ scaped 520 ¢ bail and rled
e smaul Garmeter teads defore o=sicz,
Moist grazuiar jou that exstaury oTs
conssive 2acerai wiil exiudit nges of
CORANION Sefween PAracien

Plaztic =sans a provery of & sod wit=
allows e sou ta be dafor=ed ar =oicea
wathout Scacg, Cr apprecacle vouz=e

Qanye. P
Samraced soil meacs & sal B wai =8
vaids are 2'led with watsr, Sacranom coes
aot requure Jow. SanTwoon or Zsar
SACIRACE. . necessary for ‘he mUpe e of
{SSTEmMen I FUCS &3 & POCKAt PERATTT:EWET OT
sheer vans.
Sail cicssifeason systest maans. = 2s
purpose of 'his ruopart & 3awed of
catagon==3 sou and rock depomty i3 &
Mermre=y of Stabie Rock. T/pe A Tipe 2
and Type C. 8 decwascy order of yasil’y.
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charscnstics of e depond aud B
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Submerged soul mears sou wauc2 3
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Type A =eacs cobeuve soiis WMt &
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per square ‘oot {Uf) (144 LPaj or Featen
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(i) Te sou 113 seez srevicTay AsrTes
r

(Iv} The sou is zart = 1 sioped. Uye=a
wyses weers S8 avery Q2 .S Qe
excavanos 33 a uote of four sorssTial i
ous verzcm (ALY or Teaten =

(v TSe =ateral is suctect 9 giaey fac2omy
that wowd SUure it 13 e casuted a9 4 888
stapis TalenaL

Type 3 zeacx

(1} Cabasive scu w1 43 ‘=c=xi=sa
COmTTRISIVE STERQE Seacer (2xa G5 g (48
kPu) but less than 1S a5 (144 kPak =

(1) Grapwar socesicTiess sous meicingy
angaiar gavei (nmiar 0 cziced ezl nil
ult lcas sandy loa= ad 3 30ma casen.
sty clay loam and sancy day leam

(i) Previousiy cisr=roed sous exce=t Scie
wiica wouid st=erwise De ciassed a1 Ty7e C
sail. .

(tv) Soil that mees 28 wocmi=ed
COmpTESAVE $TESNIE T CEREUTS
m:uhw.&:mum::
sudjest o nibragom: o7

(v} Dry sock 2at s 2ot sudie 3¢

(vi) Mazzmai that s sart of 4 sigved.
layered system wieTs Se layers i =1 4.
oxzxvates o & tope iess srees than Ser
horeronai mmvu-.a.i(u‘.:_‘n.bu:::yf
the materai wonid oteerwise de casmied 13
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© Type C =sacs .

(T) Cahenve sou witt a3 soecmized
ccmpresnve soes 3 35151 (48 xPyj ot
less o2 o . .
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and lcamy o< o

(L) Subzerged s0u 3 sou 533 waiea
watar is Sensy seepiag =T .

{Iv) Submerged focx ‘4L s 30T RADIA, X
(v) Matenu iz & ugoed, Myerva sysam
woere the layers dip 210 e exAVECE &

siope of fowr 3ors=T=aU (0 GRE YEITIRL
4H2 V] or steeper.

( Unconrined comaressive senyth Sxacs
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7 comsresna i cx= e deur=mad ¥7
laboratory tesany, of £ICTAUK & 128 gad
amng ¢ pockst peaaCT=eter. 7y TTR3
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Wet sou 2sans scu ‘St couilzs
sigmfcariy Dore o:TErY 2an Dt sl
bag S suca s cazge of vaiuss At canamve
mataral wil sicmp ¢ Seym 1o daw woe
nbrated Crasniar =surai tatwoaid
exiihit copenve presestes woen mast vl
lose (hose coBexIve STODErIES WOUR WL

(¢} Requremeno—1]) Coxsmeanod af 1oil
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shall be ciasnded by @ compeussl persaa U
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(2) Basiz of canriz=Lon .=
cassiBcatcn of he ceconts azail be =ace
based on ‘e revuils of at least 30 vuadl =d

at least ooe Dastal ALY Sacs azaryses
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soaul e tamousiaz il o
SiS eSS lemeriIet o o
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PERRTAICT 237230 Te Uase = £ITTA2 o2
uSeanizec izoTresuve roengia of cossaa
sous, (Tois 282 g 2asem 23 e thumn
PERSTACL] A3t Ceacntan o A=emcan

22 Teauzg aze Matemuis (ASTLO
Stancard Zesmmauon Doiig— Sancars
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a) Sccoe =ng eomitmzar, TN asoenoix
COTNTES foeci [ITTE T noSiny o
Sencning waes e 14 Tecnocs of Srotacts
EMBIOVESsS wWOTLTY = sxvalads Som cave-
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{B) Defirucearns
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excavauon face :s excavaiec,

Distress caazs cat Ne sau s ina
conditicn weers & cave—n 13 Lnmusenter s
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(4) Canrigunooaa Cinfxurascos of
@opuag ana hanc=cg sysecs wcad Sew
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NOTES:

1. Numbers shown in parenthesas next 3 maximum aflowacia sioges are angles axpressad in
degrees from the haorizontall Angles have Se2n rounded o

2. A shorc-cerm maximum allowable sloge of I/ZH IV (83°) is allcwed in
excavacions ia Type A soil cthac are |2 feet (3.57 =) or less ia depch.
Short-zerz maxizum allowable slopes for excavacicms greater thanm 12
feec (3.67 m) in depch shall be 3/4d:1V (53°).
3. Sloping or benching for excavations greater than 20 feet deeg shall be dasigned 3y 2 raqisteres
profassicnal enginear.

Figure 3-.
Slope Candgacana
(All siopes stated Selow are in the bor=oznai to verceal rats)
. 5-L31 Excorecions made o Type A soild -

L All 'siczpis siope excavation 2 feet or less iz depth siail Save 1 2ax=cs ailzwasis slope of %l

-

Sizzpls Slope—Genaral

Excepaox Sl=nie dope excavadons wiaici are open 24 Sours or less (shart =) acd witich are 12 et ar less 1o ceptd sdail lave s
maximmum allowsols siope of Y%t
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All excavations 33 feet or less in depth wihick have verdally sided ower porocss .atmmmdcmddedmﬂhanlu-—:-‘:
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) Vertcaily Sided Lower Persoan
4 All otber sioped excavadans shail be iz accordanca with thg gther opdcns per=:tted in § 19Z8.452(5)
B~13 Excavadans Mads i Type C Sail
L All simpie siope excavations 20 feet or less in cepth shail have & zaxizom eilawable dlope of 1L,

N A LT e

Simpila Slope

.L&w"mmfntw[eaindnmhwhichhnvﬂanyﬁdedbwwmmlhnﬂbcshiddtdurmpoﬂedton.eq:x‘ gt gt least 18
nches nnwchmﬁmmmﬂmmnnmﬂﬂhnnmﬂowubi- siope of 1t

Sugoaors or sfn'.eld sysze=

Vertical Sided Lower Porcon
3 AL other sioped excavadens shail be i3 sceordancs with e other opticos perm:tied (o § 192RASTS),
B-14 £xcavadons Mads in Layered Soils .
L All excavadons 23 fawt or less in depth made in layered sous saail beve & Tax=mm allowable siope for esca layer us sot ford beicw.
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Appendix C ! Subpart P
Timber Shoring for Trenches

{a) Scope T sppendix conting
mformacan that can be used tizber shanag

is provided as a ;ethod of rotecicn fom
cave~as ia Tenczes that do 0ot exceed 2

fout (8.1 =) in depth, This appendix ==st be
used when dasign of ttmber shorieg
sywmmna is to be pafar=sd is .

systazs must be designed In ecomdance Wi
the requirements set forth in § LERATID)
snd § 1920.8852(cl

(b) Sail Casufication. la arder ta ase e
data presented in this sppendix. the s oT
oF types in which the excavetcn ls 3ade
must Arst be deermnasd using the sl
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R RSttty Rifoty

Iresensed a lafwar ‘s
il Tadies Cmi i Z-12 o C-1.1. aza Tames

C-al C-12 ana C-12 fzdcwang saagana
(8} of e sDDenmz ITaica iacie sreveniy e
SURIIULS azey Of I=sar Teampers (0 use 3
8 1RAINST SVATeI. AT eacs i40is conlalns
data oruy ‘zr 'ze sart=:ar sou /Te 2 waics
B¢ excavauon if 3cr2az of ‘e excavanien v
Tade Tle Qi ire umanged 10 auow g
user e lexisuity 1 serect Som amozg
severa! accasrastie s=nfjlracons of =emzery
basag oa varnzg e samzoni ioac=g ;!
Ba Cossoraces iacle toex s exempr = -
100nng fecuUwSiesis and tSereforw. 20 Qi
e presented for i3 c3zcizon

(2 laiormausn sozeaming e hams of 2
tabuiar cara a5Q =S¢ imitancns of e ca - 8
presentea i3 cavac2c: (d) of Lus appenc.
and on t2e tadles Sesseyves.

(3) lofor=aven exciyzing e use of ha
tabular dam us presecied = paragrapa (e of
this appesaix,

{4] lnfermzauca wliscanng the oue of the
tabular daw 7 preve=rea in paragrapn (f) of

(S) Miscasianesus 2ounons regarcing
Tables C-i.2 tmeza C-12 aoo Tables C-21¢
througa C-23 ire zresented in saragapa (g}
of this Appencix.,

(d) Basis ang Lmizzons of the core— 1)
Dimensions of :imzer mempers. | i} To8 sizey
of tBe cmcer mexzery usted s Tables C-1.2
trougn C-1J are 'axes So= he Nanorai
Suwresu of Stancarcs INBS) resort.
“Recommenced Teczzical Povimons for
Cansgzezoz Pracsza n Shenng and Slogizg
of Trezscies and Zxzavancas” 13 addifion,
weere NBS did sot eoc==end JoecSe aises
of mexmpery. =emser sizes are based oa an
anaivais of the uzes owred ‘or nse -4
exsung coces asd o3 emdincai sraczes.

(i) The reqwree 2i=ezsions of =g
Temoers isteg 1 Tazies C-i.1 rouga C-i3
refer 1o acruai dimensions eng 30t somuizaj
dimensions af the =cer. Z=aioyers wanang
t0 use nogunal 5128 snerng are cireemd to
Tables C~L1 throusn C—ad or beve o=
cioica nder § 1929452043}, and are
feferred 10 The Cosy of Sxqinewrs. The
Bureau of Reciarmaucn or daa bom ower
sceEptidie sourtes.

(3} Lismreaugn of 225iiczzon (T R is not
lnmaded ttat e 2=zer snonng specicanen
apply ta every niruanc3 Gat 2ay e
expenenced 1 (2e Zs:d These data were
daveiopea 1o aomiy 13 128 nuacons thac are
TCSL COTUTOrUY exserenced i3 current
Tenclizg practow. Szonzg systems {or use in
nfuadens 2at are nct cavered by the dats ia
this sppezcix =ust Se designed as speced
In § 1929.a82;c). : "

(i) When rny of 4 isilowing conditions
Ar® present (Se memcers speciied ia the
arbier are =ot commcered rdequare Pther an
Ulgrogre 3moer saer=y rpatere cust be
designed or sanoter ~=e of prolective svatem
damgded @ sccortancy with § ISR 8K

{A] Whes [cag: =ocem by soroermres or
by sored mate=a1 seiacent 2 the e
weigh B excess ol e wad unposen by a
two-{got seil surcmaje. The t2rm “adjacent”

48 USEd TETE TeANS Ne irea wlnT
3oMIOnIdl L3iance Tm= e ec2m ot Lt
TECT st 3 e cets o e Tencn

3) When veruza) cacs imooseq on =
Sraces exceez 3 Ii0-couna vy 2sg

of e csassrace.

(C When surzzarge cacs are sresent ===
eqUpmant we:gring = sxcess of 2000
pounca.

0] When zn:v 3¢ icwer scrmon of &
Sencn s increg ang e remaimng sormsz oY
@ TENCy i3 si0zeq O Tencsed wmisse Top
sioped porton s sioteq at an aogee iess yees
8an taree zarzanial 9 ooe veraaas srss
IEemOery are feteTTST STm e moles (37 e
40 8 QepLY wries (g cetermminea Som e 33
of the overad Teneca. Aa sot o s e o)
the siopeq sorzom

(6} Usa or Tzzies. The memizers of ihe
120NCg sy3te= Sat are 0 be seiected zaing
is infarmancs ame e Soas Ormces. B2
UPTIZELL. ACQ e wales woere waies are
requred, Miz:=u= jizeg of =ozers are
soecaSed for use 3 iTerenr ~ e of 3ol
There are aix (20ies of inizrmazon, two for
each a0l fvte The sou type =ust Syt de
determuzea = acctreancs wil e sou
casaficacces svtem cesemzed 2 appeszix
A © sunoar ? 3f sar 1528 Uiing =e
APPrOpriAle talie. 2e serecTca of e n==
aqd spacng of Ge memgery is Ben =ace
Thmseiecscon i3 Daseq ox te degta mmd
width of the Tenca woete t2e memcers ar= 03
be icstailed azc, 2 =ast swmces, 28
seiecton (s 1130 Sevew om Re 2anmmsui
soacag of ke cosssoraces [Sstances woess s
c2oice of Sormzoni ey of coascracss
Is availadie. ‘te torizsziaf spacag of Be
Cossdracas Tust Se cassen v te usar
baigre =2 5128 cf azy =ember zan 2e
determuned. Whea i2e sou fype. tRe wics
and depta of "Se Tenca azd e Romzosuai
spacing of ‘Mg Cosscraces are xSownL g
NZR AR ver:cai scacsg of e CTIsoraces.
the uzs ana verncai scacng of he waies
and the nze anc sorssniai soaczg of e
UPTI/LS CAD C& "pag TT3 e azprocnae
tasie. )

(D) Examoies o lilusiozce oo Use of Tz2ies
G-l tirsugn C-i.2

(1} Exc=vore 1.

A Denea cug i3 T e A souiis 12 [eet saen
and Sve {eet wide,

Fram Te2ie C-i.- ‘zracceziacis
urangemen:s of “=ser 2an Se msed

Arrengement x5
Space 4 4 csssoraces at six jeet
YSonszsataily asa foar feet verzzaly.
Wales are 20t recuires,
Space 3x 8 uprgzis 4t ax feet horiz=ziwliv,
This wrange=ent ;3 comm=oniy cailea 103
Space 4 X 8 cospraces at exgnt ‘et
hor=oniauly ana four ieet veruaaily.
Space €T wales at four feet va=caly.
Spacs 2% 9 upriznis al four et
Sonzontaly.

Arrarwezene <3

Space 2 7 co=soracsy ot 1D o=t
barmonaly snd Sar oot vermatly.
Spuce 832 wmies st T ot vw'.‘tarlr.

Space 33 oascraces al il feer
Somzcniany 1ng Tur et verzemuiy.

Soace 10X 12 wares at jour ‘pet verszaly,

Speces Ix§ uZrm3Rly af aix Jret
Sorzontauv.

(2V Zxom=e 2

A Tencs zug = Type 3 s0ii inn 13 ‘eet 2pen
ana Sve jeet wice F=m Tusle C-il e
acTeDtanie UTInIeTeNls of Wermsess are
listea,
Armngermen: =t

Space 4x § Soiscraces at six fast
Rorzenuly ang Sve feet vern-oily,

Space 3x 3 waies at Sve iee  uzauly.

Space 2X 3 ucngas at two o
hanzontally.
Asrangement =2

Spacs 8x 8 cssoruces at eight ‘et
honzoriaily anz Sve feet verneaily.
T Space 10X 13 waies at Sve feet vernzaily,

Spacs 2X 8 ugmzsie at two feet
bon=oorady.

Armongement =3

Space 3x 3 osssoraces at 10 feet
ber=onmudy. acc Sve feet verzcaily.

Space 10X 12 ~aies at dve ieet verszaily.

Scace 2 5 usngats at two feet veraculy.

(3) Exazcie 2

A frenes cug 3 Type C sou is 13 leet Ceen
acd Sve feet wice.

From Tabie C~i3 two scceoiacis
armangezens of Te=bery can 0g used.
Arrengemen: =1

Soace 8% 3 co3soraces at six ‘pet
Sor=ontaily aca Zve feet verncaily.

Soacse 10X 12 waies at Sve feet verncady.

Position 28 usrznw as coseiy logeler
as posmigie.

U water =ust 2o retined use specai
tongue ang £TOVe 1OMEALS (0 (0173 ugnt
steenny

Arrengement =0

Socacs 4% 10 cossoraces at eight feet
aarssutaly anag Sve feet verneaily.

Spacs 1212 waies st five {eet vernzaily,
Pomgon 2x 9 ucmFhts @ & Cose ineenng
configuratics uniess water pressure 2ust se
Tesistad. T3St 1Zeeng must J¢ useq where

water ust Se retained
© {4} Examzie 4.

A renes izga Type C soil_is 28 feet d'up
and 11 ‘zet wice The use and 1IpaQ=3 O
memoers {or 'Sg secTon of TERCT At 1S aver
18 fext in deatd s Cetermuned unag Table C~
13 Only cze armngement ufmn_ln 8
provided.

Speca 3% 17 cTasbraces at six feet
borzonuily ans ive ieet verncaily,

Soace 12X 12 weies at five feet verteaily.

Use 3x 8 1:9a1 saeeung

Use of T;.’:?:: C~L2 “rough C-13 would
follow the same prcecures.

L. Mersoer uzes a spacogs other =aa
ndicared are 3 22 catermioea as u_«mud.'.:}
§ 1928.8520:1, “Tesien oi Protecuve Systems.
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2 ‘Whea scge:izcns v saeoutad or
IUCZerReq nas il Sanna Taet Shesaog
TRrETE 10 'S8 use Of stecaly-sCRed Bmder
planxs (e.g. (oogue aza Soove) &t least t2ree
Ocaey ek, stees weet JUing, 3P sumuiey
cIramucnces hat waed axvea ar piaced 2
70818010 Frevids & J¥Rt W 3 reat e
latera presmure of water mnd (0 prevent the
lose of Sacx3i] =aenai, Cose Shewnng refers
0 the piacement of pianks nde-gJy-ade
silowng a3 tirtls soace as posanis between
them,

1 All scacag =cicated i3 Seaswea czaler
3 canar.

4 Waies 1o te zatailed with greater

S U :hg verzcai distance Tom the cemrer of
the owest CTa0rACSE W S8 JO0M 9 =
upmgoo somul be drmiy emoedded ar s
=mamil thayl be usad, 'Whare uprg=ss are
emowdded. :5e verocal dismncy Som =4
cxnwer of ‘A8 icwest STas0TRCR W) the oo
af the Teoca el 5ot excred 38 Sro=e

seail zot excred 42 nc2es. Mudsis are
wasey et are =yTRLIEA At Se ‘Ce of e
TEoeR nce

4 Trenc: ‘ackxs Tay Te used .3 Jeyaf ir 1
~-mpIBAtoa Wit ==Jer STIorIceL

7. Pace=rnt < Zusscraces, ke e
verocri 108C=Y Of CCUIICTACES 18 Jour leet
Jisce e (09 COMIOCLACE 20 TOrW 2an fwe
‘peg Deiow (128 100 1 Be Te=es, Wien e
vergcal spacag af oTssoraces s Sve (eee
sisca the top cCossaraca 20 Tcre wan L5 leet
bassw the 0P of 2 Tenc.
200 COOK &Y-20-48
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TABLE C-1.1

TIMBER TRENHCIL SHORING -~ MINIMUM TIMBER RENUIREMINTS *

SOIL TYPE A Pa

=25 X W v 72 psf (2 ft Surcharge)

DEPTH S1ZE (ACTUAL) AND SPACING OF MEMOERS **
of CROSS DRACES , HALES upRIGNTS
mencn | womiz. WIDTH OF TRENCH (FILT) VIRT. VIRT. | MAXIHUM ALLOWABI € HORTZONTAL SPAC |1k,
(recy) [SPACING Jup 10 fup 10 up 1o ur ToJup To § SPACINGE SIZC  [SPACING {FLET)
(FEET) | 4 6 9 12_] 15 (eeem) Om) | eeen)) crose | a o e I
up 10 | Hot
5 _ﬁfa‘_o_ A4 ] 4X4 | _4X6 | 6K6 | GX6 | 4 J!‘m‘_s‘__ 2% -
. ol
10 a Aaxa_ | axa | axs | exa | 6xs 4 Req*d ox
ue 10
10 __%QI_O_ 4%6 [ 4X6 | _4K6 | 6K6 ] 6X6 | 4 ] pxp (.
up 10
12 4X6_| axg | ox6 | 6x6 | 6x6 4 X0 2%6
up 10 Hot
10 6 A%4_| 4x4 | _4x6 | 6x6 | 6x6 | 4 Bea'd |_- L
op 10
10 B axe | ax6 | 6x6 | 6x6 | 6x6 | 4 nxa 2X6
up 70 '
15 |10 6x6 | 6X3_ | 6X6 ) exg | 6xq | 4 | gmio | 4 | | |_2x6_ _—
up 10
12 6X6_ | _6X6_ | _6X6 | 6xn | 6xn 4 Jox|n A
ue 10 - .
15 6 6x6_|_6x6 | 6x6 | exa | 6xn 4 6X8 X6
ue 10 _
10 8 6x6 | 6x6 | 6x6 | axa_| sxn 4 BX8 X6
up 10
20 _7%0'0 A | 0xg | Gxg | oxa ) oxpef 4 | axi0 |4} 6
[}
12 |_axn axa oxa | axa | oxjo| 4 | 10x)0 X6
OvVER :
20 | SCE hOYE )

* Mixed oak or equivalent with a bending strength not less than 0850 psit.

** Manufactured members of equivalent strenglh may hy substituted for wood,
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TABLE C-1,2

TIMBER TRERCH SHORING -- HINTMUM TIMBER REQUIREHENTS *

SO1L TYPE B P = 45X 1 ¢ 72 paf (2 fr. Surcharge)

DEPTII __EIZE_(AGTUAL) AND GPAGING QF MEHMUEBAAA
oF CROS§ BRACES PALES UPRIGUTS
trenen | voriz, "A TU_OF_JRENCYH (FEET) VERWT. ERT. |MAXTHUM ALLOVAWLE HOREZONTAL SPACIIG
(reeT) | SVACING UF 10 ur 1o]ur 10 Jur To Jup To]seacingl size sPhtTic (FEET)
(FEET) | 6 9 12 15 reeny|  an) LreeD) [Tcrose | 2 3
» 0
5 ut 61 4x6 4x6 | 6x6 6X6 6X6 5 6X0 5 2x6
uP TO
TO B 6X6 6x6 | 6x6 6X8 6X8 5 8x10 5 _2K6
up  TO ' .
‘o 10 6X6 6x6 | 6x6 6x8 6X8 5 10X10 5 2X6
See
o JHots 1
ur 10
10 6 6X6 ox6 | exe 6x8 6x8 5 ox8 5 2%6
uer 10
T0 8 6X8 6x8 | 6x8 6x8 8x8 5 10X10 5 2%6
ug 10 _
B o fovse | | _usu_|_ose_ | _wxig) 3} 10¥12 3 BELITEN DU P
Sce . '
Nota )
ur 70
s 6 6X8 6xa | 6x8 8x8 8xa 5 8x10 5 IX6
WP 70
T0 8 8x8 axa | 8x8 Bx4 axi0 ) 10x12 S IX6
uP TO .
20 10 sxiol sxjo] sxio] exio] 1oxi0 5 12X12 5§ xe
Seo
Note |
OVER
20 SEE HOTE 1

& Hixed ouk or equivalent with o bunding atrength not lews than 850 pel.
A6 Manufactured meabers of equivalent strength may by substituted for wood.
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TAULE €-1.)

TIMBER TRENCH SUORING -- MINIMUM TIMBER REQUIREMENTS 4
SOIL TYPEC P =BOX Wl *+ 72 paf (2 fr. Surcharge)
a

DEPTH SIZE (ACTUAL) AND SPACING OF HEMDRRSA4
oF CROSS RRACES UPREGUTS
I:ﬁﬂ?" — WIDTH OF TRENCH (FEET) vERT VERT. [PAXIMURL ALLOUARLE WOIEZOUTAL SEAC I
Y| seacing {ue 1o} ur 10fur 10 ut To | e TolSPACING]  SIZE |seacing FEET) (See Nore @)
(FEET) 4 6 9 A2 1 45 B(FEETY ] (IN) J(FEET) JCIOSE
uP TO B
5 Y S 6x8 6x8 6X8 axn nxa 5 8xio 5 2X6
70, .
T0 8 axa 8x8 | axs 8x8 8x10 5 10X12 5 2%6
ue 10 .
'o o axio ] axjo] 8xio | 8xio fioxio 5 12x12 5 2X6
Soe ’
Note |
uP TO :
10 6 8xA 8x8 | axa axe axi0 5 10X)2 5 2X6
Jur TO
70 - 8 axi10 | axio] axio | sxio [i10x10 5 12X12 5 2X6
. | Bea ’
15 Note |
Sea‘
Note )
w T0 |
's 6 8x10 | sxjo] axto | axio |roxi0 5 12x12 S Wb
SJee
T0 - JdeLg 1
, Seo . ¢
20. | Hota |
L ¢ v
‘§8ea | .
... YlNote )
OVER -- s .
20 SEE NOTE )

* Minad Oak or cquivalant with a bendlag strength not loss chan 850 pal.
A4 Manufactured meabers of cquivalent streagth may be gubst tiuted for wood.,
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TABLE -2,

TIMBER TRENCH SUHORING —- NIN!HIIH TIMBER REQUIREMENTS &
SOIL. TYPE A l'" “ 25 X Wt 72 pul (2 fc. Surcharge)

SO [eIBps

10 SBCIDD (AEDEST. / BCT TON HS 0,

DEPTU SIZE (§48) AND SPACING OF MEMREHS *4 ,,_
oF CROSS BRACES UALES UPRIGNTS e
TREHCH | NORIZ. YIDTY OF TRENCH (FEET) VERT. verT, | HAKIMUM ALLOWABLE HORIZONTAL S1AC G
(reET) [SPACING Jub 70 Jue T0) ue Tolur 1o Jue 1o fseacing | size bseacing (FEET)
(FEET) 4 6 9 12 15 (ufn (In) (FEETY CLOSE 4 S 6 2]
uP  TO Not Not
s 6 4X4 LX4 LX4 LX4 4X6 4 Rug ' Ih:ql LX 0
No Ha
1o ur 8 01 e 4x4 4X4 | 4x6 4X6 4 uuq*a ey da 4xt
uP TO
o T 4X6 | 4X6 4x6 | 6x6 6X6 4 - 8x8 4 . 4X6
2T T axe | axe | axs| ex6 | oxe | « oxa 4 4x6
N W T axe | oaxe | axa]| exe | exe | 4 nugva | wliov, 4X10
‘ uP 0
"0 8 4X6 4X6 4Xx6 | 6X6 6X6 4 6X8 4 4X6
lu 0 '
; Plo T 6X6 6X6 6x6 | 6x6 6X6 4 0x8 4 4x8
13 P T0
. 12 ox6 | oxe |  exe] oxé 6X6 4 axio 4 LX6 LX10
T '
s 6 6x6 | 6x6 6x6 | 6xe 6X6 4 6x8 4 X6
1} TO ’
10 P 6x6 | 6xe6 | oxe| 6xe | exe | 4 8x8 4 1) 4X12
ke 10
'20 10 6X6 6X6 6X6 | 6x6 6X8 4 axio 4 X6
P TO
12 6x6 | 6x6 | 6x6] oxa 6x8 4 axi12 4 3%6 4x12
OVER - .
20 SEE NOTE |

A Douglas fir or cquivalent with a bending strengeh not leas than 1500 psl.

44 Hanulactured membuers of cequivalent strength moy be substiiuted for wood.
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TA

BLE C-2.2

TIMBER TRENCI SHORING -- MINIMUM TIMBER REQUIREMENTS &

BOIL TYPE B P = 45'X U ¢ 72 psf (2 fc. Surcharge)
a
DEPI% SIZE (545) AND_SPACING QE,UEHHER? Ad . - -
OF CBNSS_BRACES PALES : veRlguEs
TRENC | NORIZ. [ WIDTH OF TRENCH (FEET) VERT. VERT, | MAXINUM ALLOVABLE HORIZONTAN, $PAGING
(FEET) | SPACING JUP To Jup To| vp Tofur 10 [up 10 JPACING) 312F |seacinG FEET) ‘
) | SPACIN N ——
"(FEET) Ny 6 9 12 15 (FEET)|  (In _(FEET)|_CLOSE 2. 1] 4 6
| N o D ' ‘ 312 T o
S HIWP 6 " Laxe  [axs foxs . feoxe 66 5 | exa 5 V] oaxe” | 0 | axae
, 4 -t ~ +- A ] D
v e e ) . N 0| I : 1 1
™ | q 4%6 , t«x6  lexe . Joxe | exs; 5 ax 5. X8 .
ijue T0 ' ' : ‘T_ ! 3 ! |
1 | 10 4Xe 4X6 16X6 6X6 6x4a : 3} exio; 5 ¢ " 4x8 ° ;
RS TR L T T S — —
| | Note Il l i . ’ ) ! ,
v Ve W8TV RS R R | l S '
‘o 6 . [oxs ! Jexe: Joxse loxa [exai| 5 ‘|axs :| s o LR T
' Ur 10 N ’ N Y R . : i T3 g ~ —
' 6x8 ' | 6x8, |6xs 8x8 : | 8x8 j 5 . [10x]10 .5 X6 4x10° «
TO P18 ‘-~ — _ —
Y e Vet T TS | !
T 10 :|6x8 .| 6xa Jaxa |axs | exa | 5 . [ioxi2 5 X6 AX10°
Sed . N Y R R 1 e | o T
| Note ll . : . ) !
TR B ' ; T H Y R T :
TH 6 6x8 ;) 6xa  Jexs Jex8 ‘|exs,|. s 8xi10 .1 3 4X6
e A s A Demmesmanen oF Bt T § ——————  ——
) up  TO ' il ! : ] ] ' —
10 8  |o6x8 ;| éxa!lexa 8xe 8x8 | 5 :lioxi2 5 4X6
v90.- 1110 8x8 8x8 "laxa 8xa 8x8 5 12x)2 5 4x6
il See o .
HNoca |
———— —
Ogga SEE NOTE |

% Douglas flr ay ¢
A Hunufactused wew

quivalent wicth a bending strength not less than 1500 pay.
bers of equivalent strunglh muy bg substicuted for wood.
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AP 12
TABLE €-2.1
TIMBER TRENCH SHOREHG - MINIMUM TIMBER REQU)REMENTS A
5011 TYPE C l'_‘ “ 80 X W ¥ 22 psf (2 Mo, Surcharge)

DEPTN SIZE_(545) AND SPAGING OF MEMOERS 44
oF CROSS BRACES — MALES UPRICHTS o
L HORIZ. .__.H!QIU,QE.IﬂﬁNCH.IfKEI) VERT. VERT. MAXIHHN ALLHNAMLQIUQﬂlzuulAL SPAU NG

:?::;? seacing Jur 10 | ue ToJur 1o Jur 10 {ur Tolseacing| size  Jseacing (FLeT)
(FEET) 4 6 9 12 15  J(FEETY 1 (ON)_ J(FEET) JcrosE
uP 1O
5 " 6X6 6X6 6x6 ] 6X6 axa 5 uxs 5 IX6
ur 70 .
1o 8 6X6 6X6 6Xx6 | 8xB 0x8 5 10X10 5 IX6
ur 710
10 10 6X6 6X6 axa axa axa 5 10xX12 5 X6
Sce
Note |
ur 10 . :
0 6 6x8 6x8 6x8 | axa axa 5 10X10 5 4X6
B T '
10 8 axa 8x8 8xo | 6xs 8xa S 12x12 5 4X6
(41}
ls ote . \ )
Se¢a
‘INote |
ur 10 : )
's 6 8xa axa 8xa 8Xx10 axlio 5 10X12 5 LX6
Sea
10 Note |
Sca
foce )
20 .
ace
tote | o
ogga SEE HOTE )

* Dauglau fiIr or equivalent with a bending strength not loss than 1500 pul.
44 Hanufaclured members of cquivalent strengih may he substituted for wood.
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45380 Cooerrt Reowtar / Vol. 54, No. 29 ScereEy, Cointes L 122G [ Tzlas iz lesialoos
Appezcix D g Siczam 2 STERT Tesstiay srecnze Taoie 21 L T2z . emza: 1m2 lmas
. . - . iﬂl‘-:: vt _e Nt nriangay csa: ire Slamewer onc2T w0 2o Svertieevmgy
aaeman geemLETL L oEs -< T CIVAres 1V N8 A0 LT s 200enIIX TIS! 3y cesicmates tviiowze ST itaces S5 Cpe
ELNes Se gsemwise = e as 1oec:iSeg C.& oMLy anz d Teet 3 2 eTTIZSNY.

‘al Sccoe. ‘-ui:""::::" . . Sne Z=i Tiz.es
oo Ul Wte= 12v 2! ne foiicwne cnauis GGl e U363 Tenizi e sncres e

ar * N mpem P —y e e .
TYURULE RN S 2rIVICeT 48 8 mewmog af T® STRIETL s Zemoeny soemiled i e Figoes 280 ‘o vmcat insadauens)

Taoles are =3t czasiceren aceouats, s S
Case. an sileTmicve glumutiEd Ayetmwic
L20MNg SVIteD O J2Er T e o Drotec:ve
TYStem MUt Ze Casigmen 3 aCTIrTALCS it
| o - ol o

(A) Whez var=zai loads i=z0sed oz =13
races excees 2 100 Poung Fanry icaa
clathbuteq :n 4 ona ‘oot seczog of e cxer
of te averyuig =
| BT Vhez nutarge joads dre sresen: e
STWOZaN! weirlog 13 excess of 22000
pounas. :

protecnon 4d9aL3T Ziveeis 1 Jencles st
30 not excees 13 I2e0:6.23) ;3 cesty Thig

appengix musl de 2leQ wnen CE!l_z Gi e
SIUmiZum 2VCSIULS ITOTECIVA 1ystem e3amng
D® Derror—eq = accacarce i
§ 1gasas2c,

(b} Seii Clzasmizzsion. a oreer 'Q use datm
presented in U3 accenqix ba soil type or
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TARLED- 1)

ALUMINUM IIYDRAULIC SHIORING

VERTICAL SHORES
FORSOILTYPE A

HYDRAULIC CYLINDERS

“WIDTH OF TRENCI (FPPET)
PEPTH MAXIMUM MAXIMUM o
" OF HORIZONTAL VERTICAL.
" TRENCH SPACING SPACING UpPTOS OVER 8 UP OVER 12 LIp
' TO 12 TO 15
(FEET) (FEET) (FEET)
R v j
OVER
.5 .
_uPTO. 8 i
10 S
OVYER . ’
10 . 8 4 " 2 INCH 2 INCH JINCIH
UPTO DIAMETER DIAMETER DIAMETER
.. 18 NOTE (2)
OVER
IS " k]
UPTO
20 -I.. '
QVER 20 NOTE (1)

FFooinoies to fables, and general nolcs on hydraulic shoring, are found in Appendix D, liem (g)
Nate (1):; Sce Appendix D, iem (g) (1) )
Note {2): Sce Appendix D, liew (g) (2)
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TABLED- 1.2

VERTICAL SHORES
FOR SOILTYPE D

ALUMINUM HYDRAULIC SIIORING

reest

DEPTII
OF

TRENCI -

(FEET)

HYDRAULIC CYLINDERS

MAXIMUM
HORIZONTAL
SPACING

(FEET)

MAXIMUM
VERTICAL
SPACING

(FRET)

WIDTIIOF TRENCH (FEET)

UPTO 8

OVER g UP
TO 12

OVER 12 1p
TO 1S
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5
uP To
I

OVER
10
uPTO
15

6.5

OVER
15
UPTO
- 20

5.5

2 INCH
DIAMETER

2 INCIi
DIAMETER
NOTI: (2)

JINCH

‘DIAMETER

OVER 20

NOTE (1)

Fooinotcs 10 tables, and gencral notes on hydraulic shoring,

Nate (1); Sce Appendix D, liem (g) (1)
Note (2): See Appendix D, liem () (2)

are found w Appendix D, liem (i)
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TABLED- 13
ALUMINUM HYDRAULIC SHORING
WALER SYSTEMS
FORSOILTYPEDB
-———— "l
WALLIS HYDRAULIC CYLINDERS TIMBER UPRIGIHT S g
: MAXIORIZ SPPACH G :
DEPTII WIDTII OF TRENCHI (FEET) (ON CENITR)
. T " .
OF VERTICAL | SECTION : . - . .
TRENCII spaCING IMobuLus UPTO8 OVER B UPTO 12 |OVER )2 Ul TOIlS S‘OIJ!) 211 | 31T R
HORIZ. IcYLINDER] nomiz. |cyrinper| nomiz, CYLINDER SHIT: §j
(FEET) (FEET) (IN') [ SPACING oiaMETER| SIACING [oiaMETER| sPACING DIAMET:N .
’ 21N Pa
OVER 15 8.0 2IN | 80 N(;r!'}zl 80 3 IE_ iIc:i
5 4 7.0 90 2IN e
: : | 90 |NOTEQ 9.0 IIN | — | —— | W12 -
UP TO rE(2) 3
10 14.0 12.0 3IN 12.0 IIN | 120 JIN 2
60 | 2iv | 60 N 3IN E
OVER 15 : : NOTIE(2) - . 0
10 4 0 0 3 8.0 . o
LB 1O 1 8 IN 8.0 1IN A 1IN 3
5 14.0 10.0 3IN 100 3IN 10.0 1IN i
2N 7]
OVER 15 55 21N 35 INOTE(2) 5.5 JIN »
15 - .
_ 60 6.0 Ix12 o
UPTO 4 7.0 3IN 6.0 JIN VIN :
. 3]
20 14.0 9.0 1IN 9.0 1IN 9.0 JIN "
OVER 20 NOTE (1) 3
§
Foatnates 1o tables, and gencral notes on hydraulic shoring, arc found in Appendix D, liem () ’
Notes (1) See Appendix D, itcmn (g) (1)
Nutes (2); Sce Appeandin D, hiem () (2) .
* Consult product maanfacturer snd/or qualificd engineer for Seciion Modulus of available wales. 4
o




TABLED - | 4
ALUMINUM HYDRAULIC SIORING
WALER SYSTEMS
FOR SOIL TYPE C

WALES IHYDRAULIC CYLINDERS TIMBER UPRIGH
- - MAX HOKIZ SE AT
DEPTII . WIDTII OF TRENCII (FEET) . «“QNQNIV'QL‘! -
OF verTICAL | SECTION . . " o
TRENCII SPACING |MODUIUS UPTO 8‘ oviR g ;IP TO 12 |OVER 12 UPTO 15 5‘()|__|'“ 200 | 31
HORIZ. JevunbeEr] wowiz. [eyvianoen| nomez, CyLnpp S
(FEIOT) (FEET) (ON') | SPACING [IAMETER SPACING [IDIAMETER] SPACING DIAMEIE: R
2N
OVER 15 6.0 2N 6.0—‘ E%!l-{q(n 60 JIN
3 " 1.0 6.5 2IN 65 |[NOTEQ)] 45 IIN 32— | —
uUrtTo
10 14.0 10,0 JIN 10.0 3IN 10.0 JIN
2IN -
OVER 15 4.0 21IN 4.0 NOTEQ) 4.0 JIN
10 4 2
~ 1.0 55 JIN 5. 55
UPTO 5 3IN 1IN
15 ' 140 8.0 JIN 8.0 JIN 8.0 JIN
_ 21N 21IN
1S )
0 50 . . 22— | —
VP10 4 7 LY 5 ov JIN 50 JIN | 3
20 ' 14.0 6.0 3IN 6.0 1IN 6.0 1IN
OVER 20 NOTL (1)

Footnotes 10 lubics. and general notes on hydrautic shoring, are found in Appendix D, liem (e)
Notes (1): Sce Appendix D, item () (1)
Notes (2); Sce Appendix D, hiem () (2)

¢ Consult product munufaciurer anlor qualified engintet for Section Modulus of available walcs.
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Appendix E to Subpart P—Alternattves to Timoer Shoring
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Figure J. Trench Jacks (Screw Jacks)
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Appencix F to Suboert P—Selecton ot Prstectve Systems

The lollowwng gures are & grapmic suz=z=ary of s owrementy contawmed iz sucpart P for excavacces 23 faer or ‘ess 1 ces:s.
Protecsve systecu ior we 17 excavacons more imas 29 ‘eet 3 deTts =mst e desm=2 Uy & reqsterea Srofessional enqizeer . acsarcance
. with § 1928.852 (5} and {ck

Is the axzavitica =are
than § faet in depch?

Is chere notencial hla) vee , Is the excavacicon

for cave=in? enciraivy ia scable raock?
»
-
2
Excavacion mav b
NO : v ooe yES
made with
vertical sides.
4 vee Excavation musc be A
N sloped, shored, or
shielded.
Slooing Shoeing or shielding
seiecced. selected.
Go ta Figure 2 Co to Figure 3

FICURE | - PREL[MINARY JECTISTIONS

BRLING COO% 410-20-10
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Slecoing seleczed as ctna

. zeched of srateccion

Will soil classificacicon
.be made in accordance
wich 31916.552 (5)?

|

\‘vo

Excavation zust comply with
cne of the following three
opcions:

Opcion 1:
$1915.652 (b)(2) which
requires Appendices A
and B ta bde followed

Opcion 2:
$1925.652 (5)(3) which
requires ocher tabulacad
data (see definicicn) to
be followed.

Opcion 3:
£1926.652 (5)(4) which
requires the excavation
to be designed by a
regilscered professional
engineer,

Excavacians must comply
wich§1925.652 (b)(1) whica
requires a slope of 14H:lV
(34%). '

FIGTRE Z - SLOPING OPTICNS
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Shoring or shieldiag selec:ed
as the mechod of proceczicm.

(AVSail classificacion is requised
when snoriag or shielding is
used. The excavation must camoly
with one of the Zsllowing Inur --
npcions:

Opcicn 1
§1925.652 (e)(1) vhich requires
Appendices A and C to be followed
(e.g. ctizmber shoring).

Opetion 2
$1926.652 (c)(2) which requices
manufacsurers data o be followed
(e.g. thydraulic shoring,trenca
jaeks, air shores, shields).

Opcion 3
31926.652 (e)(3) which requizes
tabulaced datz (see definizion)
to be folloved (e.g. any syscem
as per the tabulaced daca),

OCption &
$1926.652 (c)(4) which requires
" che excavacion to be designed
by a registered professicnal
engineer le.g. any designed
syste=),

FICURE 3 = SACRINC AND SHITLIINC OPTICNS -

(FR Doc. 89-2527 Filed 10~30-39: &4S am|
GLLING CODE 4410000
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APPENDIX K TEMPERATURE EXTREMES

K.1 Heat Stress

Due to the increase in ambient air temperatures and the effects of protective
outer wear decreasing body ventilation, there is increased potential for injury,
specifically heat casualties. Site personnel will be instructed in the
identification of a heat stress victim, the first-aid treatment procedures for
the victim, and the prevention of heat stress casualties.

K.1l.1 Identification and Treatment
K.1.1.1 Heat Exhaustion.

Symptoms. Heat exhaustion usually begins with muscular weakness, dizziness,
nausea, and a staggering gait. Vomiting is frequent. The bowels may move
involuntarily. The victim is very pale, the skin is clammy, and he or she may
perspire profusely. The pulse is weak and fast; breathing is shallow. The
victim may faint unless he or she lies down. This may pass; however, sometimes
it persists and, while heat exhaustion is generally not considered life
threatening, death could occur.

First Aid. Immediately remove the victim to the CRZ in a shady or cool area with
good air circulation. Remove all protective outer wear. Call a physician.
Treat the victim for shock (i.e., have the victim lie down, raise the feet 6 to
12 inches, and maintain body temperature but loosen all clothing). If the victim
is conscious, it may be helpful to give sips of water. Transport the victim to
a medical facility.

K.1.1.2 Heat Stroke.

Symptoms. This 1is the most serious of heat casualties because the body
excessively overheats. Body temperatures often are between 107 and 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 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 serious.

First Aid. Immediately evacuate the victim to a cool and shady area in the CRZ.
Remove all protective outer wear and all personal clothing. Lay the victim on
his or her 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 or ice bags to the head and groin. Sponge off the bare
skin with cool water or rubbing alcohol, if available, or even place the victim
in a tub of cool water. The main objective is to cool without chilling. Do not
give stimulants. Transport the victim to a medical facility as soon as possible.

K.1.2 Prevention of Heat Stress
One of the major causes of heat casualties is the depletion of body fluids and

salts through sweating. Fluids should be maintained in the Support Zone. Salts
can be replaced by either a 0.1 percent salt solution, more heavily salted foods,

CEFOU3-6.HSP
MVL.11.94 K-1



or commercial mixes such as Gatorade. The commercial mixes are advised for
personnel on low-sodium diets.

During warm weather, a work schedule will be established that allows most work
to be conducted during the morning hours, before ambient air temperature levels
reach highs.

A work/rest schedule will be implemented for personnel required to wear Level B
or C protection (i.e., an impervious outer garment) with sufficient time allowed
for personnel to "cool down" (this may require working in shifts). Two hours is
the maximum time between breaks at Level B or C, regardless of temperature. At
elevated temperatures, breaks should be scheduled as follows:

Maximum Time

Ambient Temperatures Between Cool Down Breaks
Above 90°F % hour
85° to 90°F % hour
80° to 85°F 1 hour
70° to 80°F 1% hours

K.1.3 Heat Stress Monitoring

Monitoring of personnel wearing impervious clothing should commence when the
ambient temperature reaches 70°F, with increased frequency if ambient temperature
increases or as slow recovery rates are indicated. When temperatures exceed
85°F, workers should be monitored for heat stress after every work period. As
a screening mechanism of the body's recuperative ability to excess heat, one or
more of the following techniques should be used.

1. Measure the heart rate (HR) for 30 seconds, by radial pulse, as
early in the resting period as possible. At the beginning of the
rest period, the HR should not exceed 110 beats per minute. If the
HR is higher, the next work period should be shortened by 10 minutes
(or 33 percent), with the length of the rest period staying the
same. If the pulse rate is still above 110 beats per minute at the
beginning of the next rest period, the following work cycle should
again be shortened by 33 percent.

2. Measure oral body temperature with a clinical thermometer, as early
as possible in the resting period. At the beginning of the rest
period, oral temperature (OT) should not exceed 99°F. If OT exceeds
99°F, the next work period should be shortened by 10 minutes (or
33 percent), with the length of the rest period staying the same.
If the OT again exceeds 99°F at the beginning of the next period,
the following work cycle should be further shortened by 33 percent.
OT should also be measured at the end of the rest period to ensure
that it has dropped below 99°F.

3. Maintain good hygienic standards by changing clothes frequently,
showering daily, and allowing clothing to dry during rest periods.
Persons who notice skin problems should immediately consult medical
personnel.

CEFOU3-6.HSP
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K.2 Cold Stress

Cold weather may often cause problems for personnel working outside, even at
temperatures above freezing. As temperatures drop below freezing, the potential
for cold weather injuries increases dramatically, as does the potential for
equipment failure. Because of the considerable danger to personnel, outdoor work
should be suspended if the ambient temperature drops below 0°F (-18°C) or if the
windchill factor drops below -29°F (-34°C). These levels represent guidelines
that should be used as an action level unless the HSO determines and documents
otherwise. Table K-1, which shows equivalent temperatures (i.e., windchill) for
a range of ambient conditions, should also be referred to.

Snow and ice increase the risks to personnel and operations through reduced
visibility, increased potential for falling injuries, reduced onsite mobility,
and the increased time required to access the site (or offsite support services).

In view of these factors, it is critical that the HSO establish site-specific
safety and operating protocols, and that all onsite personnel be made aware of
the risks.

K.2.1 Local Cold Injuries

Local cold injuries affect specific areas of the body (e.g., fingers, ears, or
toes), including the more commonly recognized injuries described in the following
subsections.

K.2.1.1 Chilblains. Chilblains is a chronic condition affecting the skin and
peripheral capillary circulation, resulting from prolonged exposure of the bare
skin, primarily in the extremities, to temperatures at or below 60°F. The best
method of preventing and treating chilblains is to cover and protect the skin,
thereby avoiding prolonged exposure to the cold.

K.2.1.2 Frostbite. Frostbite is freezing of the hands, feet, ears, and exposed
parts of the face as a result of exposure to very low temperatures. Frostbite
occurs when ice crystals form in the fluid in cells of the skin and tissue. As
long as blood circulation remains good, frostbite will not occur.

There are three stages of frostbite: incipient frost bite (frostnip),
superficial frostbite, and deep frostbite. The classification depends on
severity and can range from incipient frostbite (frostnip), which affects the
skin; to superficial frostbite, which involves the skin and the tissues
immediately beneath it; to deep frostbite, which is much more serious with damage
that may affect deeper tissue and even bone.

Symptoms. Symptoms for each of the three stages of frostbite are described as
follows.

. Frostnip. Skin first turns red and then later becomes pale or waxy
white. There may be tingling, stinging, aching, an uncomfortable
sensation of coldness or numbness, or no noticeable symptoms.

. Superficial Frostbite. The skin turns white or gray-white and is
waxy in appearance. It is firm to touch (i.e., does not move
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easily) and the tissue beneath the skin is soft and resilient.
There is a lack of sensation in the area.

. Deep Frostbite. The tissue is pale, cold, and solid with possible
blisters and swelling. The hands and feet are especially suscepti-
ble to deep frostbite.

Emergency Treatment of Frostbite. Frostnip is easily treated in the field by the
application of body heat, which should be applied before the affected area
becomes numb. If frostnip affects your fingers and hands, place them against the
skin of your chest or in your armpits. To warm your face, hold a mitten or scarf
over the lower part of your face and breathe into 1it. Thaw frozen spots
immediately. Do not rub affected areas.

Superficial frostbite usually responds to the application of body heat, as
described previously. If the skin does not respond to body heat or if it
resembles the early stages of deep frostbite, follow the emergency treatments
listed in the following paragraphs. DO NOT rub affected areas.

For deep frostbite, if possible, the injured person should be taken to a heated
shelter to avoid further frostbite. If it can be done without the danger of
further frostbite, remove all constricting items (e.g., boots, gloves, and socks)
from the injured area. RAPID REWARMING WILL MINIMIZE TISSUE LOSS. If possible,
warm the extremities in a carefully controlled water bath (104 to 106°F) until
tips of the fingers or toes turn pink and feeling is restored. If a water bath
is not available, either apply wet packs (100 to 112°F) to the person’s body, or
gently wrap frostbitten area in blankets or some other warm material.

DO NOT attempt to thaw the affected parts by exercising them or heating them in
front of an open fire, heat lamp, radiator, or stove. The person could receive
a heat injury as a result of sensation loss.

DO NOT use snow to thaw frostbite. DO NOT rub, massage, or use pressure on the
affected areas. Keep the frostbitten parts elevated if possible. Watch to see
if CPR is necessary. Give the victim warm drinks such as tea, coffee, or soup.
DO NOT GIVE ALCOHOLIC BEVERAGES. Have the victim exercise fingers or toes as
soon as possible, but only after they are warmed. DO NOT allow a person with
frostbitten feet to walk; walking may cause additional damage.

Medical Treatment of Frostbite.

. Frostnip. Usually does not require medical care.
. Superficial Frostbite. Blisters may require medical care.
. Deep Frostbite. EARLY MEDICAL TREATMENT IS URGENT! Transport the

victim to medical care facilities at once.

Prevention of Frostbite. It is far easier to prevent or stop frostbite in
earlier stages than to thaw and take care of badly frozen flesh. To protect the
body against frostbite, the following precautions should be taken:

. Wear enough clothing to protect against the cold and wind.
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. Wear warm gloves and boots.

. Pull a scarf or jacket flap over the lower part of the face or pull
a hood tightly around the face.

. Occasionally exercise the face, fingers, and toes to keep them warm
and to detect any areas that may have become numb.

. Crew members should watch each other closely, especially the face,
for signs of frostbite.

K.2.1.3 Immersion Foot. Immersion foot (formerly called trenchfoot) is a cold
injury resulting from prolonged exposure to near-freezing temperatures when
standing or walking on wet or swampy ground.

Symptoms. In the early stages, the feet and toes are pale, cold, numb, and
stiff, and walking is difficult. If preventive action is not taken, the feet
will swell and ache; in extreme cases, this may result in irreversible damage to
the tissues of the foot or leg.

Emergency Treatment of Immersion Foot. Handle feet very gently. DO NOT rub or
massage. If necessary, clean feet carefully with soap and warm water, then dry,
elevate, and expose to warm but not hot air.

Prevention of Immersion Foot. Because the early stages of immersion foot are not
painful, crew members must be constantly on the alert and check feet often when
working in cold, wet conditions. Keep feet dry by wearing waterproof footgear
and changing socks frequently because perspiration, trapped inside waterproof
boots or heavy footgear, can contribute to immersion foot symptoms. Avoid
standing in wet areas. If feet get wet, dry them as soon as possible, warm them
with your hands, then use foot powder, and change to dry socks. If you cannot
change wet boots and socks, exercise your feet frequently by wriggling your toes
and moving your ankles. Never wear tight boots.

K.2.2 Systemic Cold Injuries

Systemic injuries are those that affect the entire body system. Severe body
cooling, known as systemic hypothermia, can occur at temperatures well above
freezing. Hypothermia, which can be fatal, is the progressive lowering of body
temperature accompanied by rapid, progressive mental and physical collapse. A
large percentage of wilderness deaths are the result of hypothermia.

Hypothermia is caused by exposure to cold, and is aggravated by moisture, cold
winds, fatigue, hunger, inadequate clothing or shelter, and excessive per-
spiration from strenuous exercise followed by too rapid cooling.

Hypothermia often occurs between temperatures of 30 to 50°F, which most people
believe are not dangerous. Crew members should be alert for symptoms of
hypothermia, especially when temperatures are dropping rapidly or when they must
work in rain, snow, or ice.

Hypothermia may occur on land or following submersion in even moderately cold
water (i.e., 65°F or lower). On land, hypothermia may take a full day or more
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of exposure to develop; however, if the conditions are extremely severe, death
may occur within a few hours of initial symptoms.

In cold water, death may seem to be from drowning; in reality, it is usually the
result of hypothermia. In water, skin and nearby tissues chill very fast; in 10
to 15 minutes, the temperature of the heart and brain may drop. When the core
(i.e., internal body) temperature reaches 90°F, unconsciousness may occur; when
body temperature drops to 80°F, heart failure is possible.

K.2.2.1 Symptoms. In the early stages of hypothermia, the body begins to lose
heat faster than it can be produced, making an effort to stay warm by shivering.
When the body can no longer generate enough heat to overcome heat loss and the
energy reserves of the body become exhausted, body temperature begins to drop.
This affects the ability of the brain to make judgments and also results in loss
of muscular control. As the body temperature drops, hypothermia symptoms become
increasingly severe, as shown in the following table:

TABLE K-2
SYMPTOMS OF HYPOTHERMIA
: APPROXIMATE
SyYmpTOMS OF HYPOTHERMIA CORE TEMPERATURE
Person is conscious, alert with increased respi- Above 95°

ration. Shivering may become uncontrollable as
core temperature nears 95°F.

Person is conscious but disoriented and apa- 95° to 90°F
thetic. Shivering is present but diminishes as
temperature drops. Below 92°F, respiratory
rate gradually diminishes and pupils being to
dilate.

Person is semiconscious. Shivering is replaced 90° to 86°F
by muscular rigidity. Pupils are fully dilated at
about 86°F.

Unconscious; diminished respiration. Below 86°F

Barely detectable or nondetectable respiration. Below 80°F

Note: °F = degrees Fahrenheit.

K.2.2.2 Emergency Treatment of Hypothermia. Move hypothermia victim to shelter
and warmth as rapidly as possible. In very mild cases, dry clothing and shelter
may be all that is needed. Gently remove all of the victim’s wet clothing (so
energy is not expended by warming and drying wet clothing) and replace it with
a dry set. Give the person something warm to drink. DO NOT GIVE ALCOHOLIC
BEVERAGES.

ALL OTHER HYPOTHERMIA CASES SHOULD BE CONSIDERED MEDICAL EMERGENCIES. PROVIDE

EXTERNAL HEAT IN ANY WAY POSSIBLE! A warm bath (with the water kept between 105°
and 110°F) is the most effective way of warming a victim of hypothermia. NEVER

put an UNCONSCIOUS VICTIM in a bathtub.
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If it is not possible to give the person a warm bath, use one of the following
ALTERNATE METHODS:

. Wrap warm moist towels (or other fabric) around the victim's head,
neck, sides, and groin. As the packs cool, rewarm them by adding
warm water (approximately 105°F). Check the temperature of the
water with your elbow or the inside of your arm; it should be warm
but not hot.

. If you are at a remote outdoor location and cannot use the other
method, make a "human sandwich" by placing the unclothed viectim in
a sleeping bag (or between blankets) with two other undressed
persons to provide body-to-body heat transfer. THIS WILL SAVE
LIVES. Additional sleeping bags or blankets can be placed over and
under the victim.

DO NOT wrap a hypothermia victim in a blanket without an auxiliary source of heat
unless it is to protect against any further heat loss before treatment can begin,
or you need to go for help and there is no other alternative.

Continue treatment once the victim has stabilized. Give warm liquids and
nourishing food if the person is conscious. Check the person for symptoms of
frostbite and if necessary, give treatment.

Handle the patient gently and do not allow him or her to walk. Exertion can
circulate cold stagnant blood from extremities to the central body and cause
"after-drop," in which the patient’s core temperature drops below the level that
will sustain life. ALCOHOL CONTRIBUTES TO AFTER-DROP.

K.2.2.3 Medical Care for Hypothermia. HYPOTHERMIA IS A SEVERE EMERGENCY. GET
MEDICAL TREATMENT AS SOON AS POSSIBLE. Even persons with mild hypothermia should
see a doctor.

K.2.2.4 Prevention of Hypothermia. 1In cold weather, never go into the field
without wearing adequate clothing. Take a complete change of warm clothes and
one or two extra pairs of socks (in plastic bags). Wear or carry a windproof,
water-resistant outer jacket and, in rain or snow, wear adequate raingear.

Stay dry. If your clothing becomes wet from perspiration, rain, snow, or
immersion in water, change it as soon as possible. If you start to shiver in a
prolonged or violent way, seek shelter at once. Shivering may produce heat but
it also uses up energy. Violent shivering may be an early sign of hypothermia.

Avoid accidental immersion in water. Practice boat safety and learn cold water
survival techniques. If you fall into water and you are not very close to shore,
remain quiet. Keep your head out of water, climb onto the boat, or hold or climb
onto any other object that will support you and keep you up out of the water.
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K.2.3 Safety and First Aid Equipment

In view of the causes, results, and appropriate treatment of cold weather
injuries discussed previously, as a minimum, the following safety equipment
should be included during cold weather operations:

. extra clothing for all personnel

. blankets and/or sleeping bag

. high-energy food and drinking water supply
. toboggan

. tow ropes

In extreme cold conditions, add the following safety items:

. electric blanket (if an electrical source is available)
. portable emergency generator (with fuel, oil, and cords)
. space heater and fuel

K.2.4 General Winter Operations

Cold weather conditions can severely affect winter operations. The Site Manager
and HSO must plan work schedules and project tasks accordingly.

K.2.4.1 Preliminary Assessment. If you will be working outdoors in cold
weather, assess the local weather conditions through the news media (i.e., radio,
television, and newspapers) to determine whether work should progress and/or the
amount of preparation needed. Carefully consider questions such as the
following:

. What are the typical wind and weather conditions for the period in
which you will be working?

. Are the areas in which you will work sheltered or open to the wind?

. Is there a place nearby for periodic warming breaks? Can you obtain
or heat warm food and beverages there? Is there a source of
drinking water?

. Are there ways to minimize the length of time that crew members will
have to work outdoors in the cold?

. If you use a vehicle for a warming area or will use a heater in a
closed room, how can you ensure there is adequate ventilation to
prevent carbon monoxide poisoning?

K.2.4.2 Scheduling. Wherever possible, try to schedule work during the least
severe weather. Rotate crew members to keep cold exposures short and allow
sufficient time for frequent warming breaks. Remember that workers in heavy
clothing often need more time to complete the tasks and may become fatigued more
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easily. Be aware that operations may have to be discontinued if winds increase
or the temperature drops.

Because winter days are short, scheduling should allow time for taking care of
equipment and supplies before nightfall. Once it becomes dark, it is more
difficult to gauge terrain, and temperatures are likely to drop.

K.2.4.3 Site Access. Snow and ice could make travel on site access roads
impossible, or treacherous at best. Personnel should not be allowed to work
onsite if conditions could severely hamper the arrival or departure of emergency
vehicles. If the route to offsite medical facilities is blocked by snow or ice,
an otherwise minor injury could result in a major medical emergency. If
conditions warrant, the following provisions should be made:

. snow removal/plowing services for site access roads

. a dependable, four-wheel-drive vehicle available to onsite personnel
for transporting an injured person to an offsite medical facility

. sleeping bags, blankets, a food supply, and water kept onsite in the
event a sudden storm requires personnel to remain overnight

The HSO is responsible for deciding when weather conditions make site access
unsafe, thereby requiring work to stop until conditions improve.

K.2.4.4 Equipment and Supplies. Obtain equipment and supplies that will help
prevent cold stress and will help in the treatment of cold stress disorders.
Required equipment includes a reliable ambient temperature thermometer, a wind
gauge, and a windchill chart. If the site is potentially windy due to a lack of
natural or manmade windbreaks (e.g., trees, valleys, and structures), try to
provide means of shielding workers from the wind. If working at a remote
location, carry extra food and water because hunger and dehydration contribute
to cold stress. If possible, make provisions for hot food and beverages. Ensure
that emergency communication equipment is available and operational for crew
members working in the cold, at heights, or in remote locations.

Close attention must be given to the effects of cold weather on field equipment.
Batteries can be severely affected by cold resulting in disabled radios, air
monitoring equipment, sampling pumps, and vehicles. A supply of fresh batteries,
a sufficient number of charging units, and a set of automotive jumper cables
should be maintained onsite. In addition, the electronics in many field
instruments such as PI, LEL, and oxygen meters, as well as the chemical reactions
in detector tubes (e.g., Drédger tubes) can also be adversely affected by the
cold. The manufacturers’ literature must be consulted for minimum operating
temperatures.,

If at all possible, monitoring well sampling tasks should not be scheduled during
cold weather. These tasks generally require the use of relatively delicate
pumps; long, uninsulated stretches of tubing; and significant quantities of
decontamination solutions. Unless considerable effort is expended to prevent
pumps, hoses, decontamination solutions, and sample containers from freezing,
attempting to sample monitoring wells in cold weather may be counter-productive.
Portable shelters should be considered if cold weather sampling is necessary.
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APPENDIX L DECONTAMINATION

This appendix describes ABB Environmental Services, Inc. (ABB-ES), procedures.

L.l PERSONNEL DECONTAMINATION

Decontamination procedures are followed by all personnel leaving hazardous waste
sites. Under no circumstances (except emergency evacuation) will personnel be
allowed to leave the exclusion and contaminant reduction zones prior to

decontamination. A typical personnel decontamination station is shown in
Figure L-1. 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 the designated shuffle pit area and scuff feet to remove
gross amounts of dirt from outer boots.

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

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

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

6. If the worker has left the Exclusion Zone to change the air tank on
the SCBA or the canister on the air-purifying respirator, this will
be the last step in the decontamination procedure. The tank or
cartridge should be exchanged, new outer gloves and boot covers
donned, and the joints taped; the worker then 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 daily unless there is reason to change sooner.
Dual respirator canisters will be changed daily, unless more frequent
changes are deemed appropriate by site surveillance data or personnel
assessment.

Maximum and minimum decontamination layouts for PPE Levels A through C are shown
in Figures L-2 through L-6.
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Pressurized sprayers or other designated equipment will be available in the
decontamination area for washdown 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 pre-coded (e.g., #1 on all parts of Mask #1).
After an appropriate time in the solution, the parts will be removed and rinsed
with tap water. O0ld cartridges will be marked to indicate length of use (i.e.,
if it is possible to evaluate the remaining utility of the cartridge), or
discarded in 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.

L.2 SMALL 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 operation of the unit. For example, the PI
meter can be placed in a clear plastic bag to allow for reading the scale and
operating the knobs. The PI meter 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 will be removed and disposed of in 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, and then prepared with new
protective coverings.

L.3 HEAVY EQUIPMENT DECONTAMINATION

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

L.4 DISPOSAL OF DECONTAMINATED MATERIALS

All protective gear, decontamination fluids (for both personnel and equipment),
and other disposable materials will be disposed of at each site.

Decontamination fluids identified to be contaminated by site contaminants (i.e.,
Liqui-nox, used to decontaminate sampling equipment such as split spoons and
groundwater sampling pumps) will be stored in DOT-approved 55-gallon drums.
Contaminated disposable materials (e.g., gloves and Tyveks) will be double-bagged
and stored as is, or placed in DOT-approved 55-gallon drums.

CEFOU3-6.HSP
MVL.11.94 L-8



APPENDIX M EMERGENCY PLANNING



APPENDIX M EMERGENCY PLANNING

M.1 EMERGENCY MEDICAL SERVICES

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

M.1.1 Onsite First Aid

An industrial first-aid kit will be provided at the work site; contents of the
kit will be checked weekly and restocked as necessary. 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 onsite 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 the equivalent.

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

M.1.2 Transportation to Emergency Treatment

A vehicle will be available at all times to transport personnel to the hospital
(in the event an ambulance is unnecessary or unavailable). Stretchers will be
located at the work site to transport personnel to the vehicle. Under no
circumstances will injured persons transport themselves to a medical facility for
emergency treatment.

M.2 CONTINGENCY PLANNING

Prior to commencement of onsite activities, the HSO will review safety
considerations with the field crew. The HSO has overall responsibility for
adherence to the designated safety precautions and assumes the role of onsite
céordinator in an emergency response situation.

All onsite personnel will be familiarized with both the primary and secondary
route to the nearest hospital (which may be shown on a figure or a local map),
as well as the location of the nearest working telephone or radio communication
device. A list of emergency telephone numbers will be posted in the trailer.

The local hospital and emergency response team will be advised in advance of the
work to be performed. The hospital will also be briefed on the availability of
personnel health data and technical support through Environmental Medicine
Resources, Inc.

Emergency communication will be required to ensure positive preplanned notifi-
cation of emergency authorities in the event of episodes requiring initiation of
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contingency plans. Emergency communication will include all or parts of the
following:

. Coordinate with local agencies, fire and police departments, the
ambulance service, and the hospital emergency room.

. Establish two-way radio communication and a site alarm capable of
warning site personnel and summoning assistance (i.e., airhorn).

. Design an emergency evacuation plan for residents of nearby homes.
Although evacuation is an unlikely event, as a contingency, the HSO
will be designated as onsite coordinator and will be responsible for
implementing the plan. The HSO will be made aware of the total
number of households within a 2,000-foot radius. The Health and
Safety Plan will provide the emergency contacts required and a table
will provide a list of residences and identifiable operations in the
area in the event that evacuation is deemed a possibility for a
particular site.

. Investigate possible routes of evacuation prior to any activity.

. If an accident occurs, a copy of an accident report form, provided
in Appendix N, should be filled out by the HSO and filed with the
individual's supervisor, the HSM or HSS, and Human Resources. A

copy should also be retained in the project records.

M.3 POTENTIAL HAZARDS

The most common hazards associated with hazardous waste site investigation
include (1) accidents; (2) inhalation, contact, or ingestion of hazardous
materials; (3) explosion; and (4) fire.

M.3.1 Accidents

Accidents must be handled on a case-by-case basis. Minor cuts, bruises, muscle
pulls, and the like will still allow the injured person to undergo reasonably
normal decontamination procedures before 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. In these cases, arrangements will be made with the medical
facility and transporter to allow them to take proper precautions. The nature
and degree of surface contamination at a site is generally low enough that
emergency vehicles could reach the victim onsite without undue hazard. However,
if onsite access is limited, accident victims may be transported by ABB-ES
personnel trained for this response to a point accessible by an ambulance.

M.3.2 Contact and/or Ingestion of Hazardous Materials

Properly prescribed and maintained protective clothing and adherence to estab-
lished safety procedures are designed to minimize this hazard. However, it is
still possible that contact or ingestion of materials may occur. For example,
puncture of a buried drum of liquid during drilling operations might cause the
drum contents to contact personnel. Standard first-aid procedures should be
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followed. The drilling rig will have a tank of water that may be useful in some
circumstances, particularly to flush contaminants from any exposed skin areas.
Eye-wash bottles will also be maintained at the site for emergencies. In cases
of ingestion or anything other than minor contact with known substances, the
local Poison Control Genter and hospital should be notified and the victim taken
there immediately for further treatment and observation.

M.3.3 Explosion

The drilling crew should be keenly aware of combustible gas meter readings and
should withdraw at any indication of imminently hazardous conditions (i.e.,
greater than 20 percent LEL). The detection of such conditions will be reported
to local agencies for potential execution of the evacuation plan, if the
situation is assessed to warrant such response.

M.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 and acetone) used for certain decontamination procedures. No
smoking or open flames are allowed onsite. Carbon dioxide fire extinguishers
will be kept at the drilling rig and in the decontamination area/field office.
The fire department, previously informed of site activities, will be called as
needed.

M.4 EVACUATION RESPONSE LEVELS

Evacuation responses will occur at three levels: (1) withdrawal from immediate
work area (100 feet or more upwind), (2) site evacuation, and (3) evacuation of
surrounding area. Anticipated conditions that require these responses are
described in the following subsections.

M.4.1 Withdrawal Upwind (100 Feet or More)

Withdrawing upwind (100 feet or more) will be required when (1) ambient air
conditions contain greater contaminant concentrations than guidelines allow for
the type of respiratory protection being worn (the work crew may return after
donning greater respiratory protection and/or assessing the situation as
transient and past); (2) a breach in protective clothing or minor accident occurs
(the work crew may return when the tear or other malfunction is repaired and
first aid or decontamination has been administered); or (3) the respirator
malfunctions requiring replacement.

M.4.2 Site Evacuation

Evacuation of the site will be required when (1) ambient air conditions contain
explosive and persistent levels of combustible gas or excessive levels of toxic
gases; (2) a fire or major accident occurs; or (3) explosion is imminent or has
occurred.

CEFOU3-6.HSP
MVL.11.94 M-3



M.4.3 Surrounding Area Evacuation

The area surrounding the site will be evacuated when persistent, unsuppressible
toxic or explosive vapors from test pits or borings (e.g., pressure release from
punctured drum) are released, or air quality monitored at several points downwind
assess danger to the surrounding area.

M.5 EVACUATION PROCEDURES
M.5.1 Withdrawal Upwind

The work crew will continually observe general wind directions while onsite. (A
simple wind sock may be set up near the work site for visual determinations.)
Upon observing conditions that warrant moving away from the work site, the crew
will relocate upwind a distance of approximately 100 feet or farther, 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 whether the conditions noted were transient or persistent. If
persistent, an alarm should be raised to notify onsite personnel of the situation
and the need to leave the site or don SCBA. An attempt should be made to
decrease emissions only if greater respiratory protection is donned. The HSM,
HSS, and client will be notified of conditions. When access to the site is
restricted and escape is thereby 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.

M.5.2 Site Evacuation

After determining that site evacuation is warranted, the work crew will proceed
upwind of the work site and notify the security force, HSO, and field office of
site conditions. If the decontamination area is upwind and more 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,
where the respirators may be removed (if instrumentation indicates an acceptable
condition). As more facts are determined from the field crew, they will be
relayed to the appropriate agencies. The advisability and type of further
response action will be coordinated and implemented by the HSO.

M.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 onsite personnel will initiate evacuation of the immediate
offsite area without delay.
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APPENDIX N HEALTH AND SAFETY FORMS AND DATA SHEETS

N.1 HEALTH AND SAFETY AUDIT

Site Name: Date:

Auditor:

SEND A COPY OF COMPLETED FORM TO THE HEALTH AND SAFETY MANAGER.
GENERAL YES NO COMMENTS

HASP onsite?

HASP completely signed off and
approved?

OSHA poster posted in trailer?

Emergency telephone numbers posted
in trailer?

Emergency eyewash onsite?

Emergency shower onsite?

Stretcher onsite?

First-aid kit onsite?

Adequately stocked?

Proper sanitation facilities?

DOCUMENTATION AND RECORDKEEPING

Only personnel listed and approved in
HASP onsite?

All personnel properly trained?

All personnel in health
monitoring program?

Daily field records kept by the Site
Manager?

Levels of PPE recorded?

Contaminant levels recorded?

Site surveillance records kept by HSO?
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Calibration records maintained?

COMMENTS

Accident/incident forms onsite?

Field team review sheets signed?

Medical data sheets completed?

Spare hospital directions available?

Visitors logbook completed?

MSDSs for chemicals onsite?

HASP revisions recorded?

First-aid kit inspected weekly?

Are daily safety meetings held?

Emergency procedures discussed during
safety meetings?

EMERGENCY RESPONSES YES NO

Vehicle available onsite for
transportation to the hospital?

COMMENTS

Fire extinguishers onsite?

At least two persons trained in CPR
and first-aid onsite at all times?

All personnel know who is trained?

PERSONNEL PROTECTIVE EQUIPMENT

Proper PPE being worn as specified
in the HASP?

Level of PPE being worn:

PPE adequate for work conditions?

If not, give reason:

Upgrade/downgrade to PPE level:

Has facial hair that would interfere

with fit of respirators been removed?

CEFOU3-6.HSP
MVL.11.94 N-2



If not, willing to shave if necessary?

COMMENTS

Fit-tested within the last year?

If Level B, back-up/emergency person
suited up (except for air)?

HSO periodically inspects PPE and
equipment?

PPE not in use properly stored?

MONTTORING EQUIPMENT

All equipment listed in HASP onsite?

Properly calibrated?

In good condition?

Used properly?

Other equipment needed?

List:

Monitoring equipment covered with
plastic to minimize contamination?

DECONTAMINATION

Decon line set up properly?

Proper cleaning fluid used for known
or suspected contaminants?

Proper decon procedures used?

Decon personnel wearing proper PPE?

Equipment decontaminated?

Samples decontaminated?

Disposable items changed twice
a day or more often if needed?
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WORK PRACTICES YES NO

Proper collection and disposal of
contaminated PPE?

COMMENTS

Proper collection and disposal of
decon fluid?

Water available for decon?

Buddy system used?

Equipment kept off drums and ground?

Kneeling or sitting on drums or
ground not allowed?

Personnel avoid standing or walking
through puddles or stained soil?

Zones established?

If night work to be conducted,
adequate illumination?

Smoking, eating, or drinking in the
Exclusion Zone or CRZ not allowed?

To the extent feasible, contaminated
materials handled remotely?

Contact lenses not allowed onsite?

Entry into excavations not allowed
unless properly shored or sloped?

All unusual situations onsite
listed in HASP?

If not, what?

Action taken?

HASP revised?

CONFINED SPACE ENTRY

All confined spaces identified?

If not, list:

All appropriate equipment available
and in good working order?
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YES NO COMMENTS

Equipment properly calibrated?

Confined Space Checklists used?

Checklists completely and correctly
filled out?
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; ABB ENVIRONMENTAL SERVICES INC.
i ACCIDENT REPORT

SITE INFORMATION:

Site: Job Number:
Location:

Location of Accident (if ditferent from above):
Did injury involve ABB—ES employee?: Subcontractor?: Other?:

PERSONAL INFORMATION:

Name of Injured Person:
Address of Injured Person:

SSN: DOB: Marital Status:

Department: Date of Hire:

ACCIDENT INFORMATION:

Date of Accident: Time of Accident: Weather Conditions:

Name of Witness: Telephone No.:

Address:

Accident Category:

Chemical Exposure D Physical Injury [ | Motor Vehicle D Fire
Property Damage (list): : Other:

Severity: Medical Treatment D Non-—disabling [] Disabling D Farality

Estimated Amount of Property Damage:

Classitication of Injury: Heat Burns _J Allergic Reaction | | Lacerations | Fracture
Chemical Burns || Bites || Punctures .| Dislocations
Radiation Burns L Poison Ivy || Abrasions | Nausea
Toxic—Respiratory | | Heat Stroke || Sprains | Headache
Toxic—-Dermal | | ColdExposure | | Bruises | Faint/Dizzy
Toxic—Ingestion t | Blisters || Concussion

0 o

Other:

If chemical exposure, list all possible contaminants of conczrn:

Part(s) of Body Affected: Degree of Disability:
Date Medical Care Received: Emergency Service: Follow—up Examination Needed:
Name and Address of Medical Facility:

Name of Attending Physician: Telephone Number:
Date/Time Employee went back to work: Employes on Restricted Duty?_____
Estimated Number of Days Away From Work:




CAUSE OF INJURY/ACCIDENT:

Causitive agent(s) most directly related to accident (e.g., Object, substance, material, machinery, equipment,
or weather):

Were there unsafe mechanical/physical/environmental condition(s) at the time of the accident?:

Did an unsafe act contribute to the accident? If yes, specify:

Did personal factors contribute to the accident (e.g., improper attituds, lack of knowledge or skill, slow
reaction, fatigue, inattention, or horseplay.):

ACCIDENT PREVENTION:

Level of Personal Protective Equipment required in the HASP:
Was injured using required equipment?: . If not, how did actual equipment differ from what was
required in the HASP. Describe:

Was personal protective equipment required in the HASP adequate for site conditions?
"f no, what additional equipment was needed?:

What can be done to prevent a re —occurrence of this type of accident? (e.g., ventilation, machine modification/
guarding, moditication of work practices, or additional training.):

NARRATIVE:

Provide a detailed description of how and why the accident occured. Include objects, equipment, tools,

circumstances of assigned duties, weather, etc. Be specific.:

Signature of Preparer: Date:
Signature of Site Manager: Date:

SEND A COPY OF THEE COMPLETED FORM TO THE MANAGER. HEALTH AND SAFETY - PORTLAND. ME.



N.3 HSO CHECKLIST FOR FIELD OPERATIONS

4

The following :s 2 list of the minimum equipment and materials nesded to fulfill the quirements
for health and :arety ac a site. This list does pot include menitorirg cquipment. decontammation
cquipment, or personal health and safety equipment (c.3., respirators, tyveks, aed boots).

~ Paperwork

Equpment

| First Aid it R S

T Emergency Eye Wash Strtion

| Fire Extinguisher

| Emsccgzocy Ham

| Emecrgeocy Strowier/Backboard
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=" MONSANTO COMPANY
— i - """+ 800'N. UNDBERGH BLVD.
1C . 3ANTO PRODUCT NAME . . ST.LOUIS, MO ss?éro

TR/SODIUM PHOSPHATE - | "EmorgencyPhonaHo.
CRYSTALLINE C Gessens

PRODUCT IDENTIFICATION

Synonyms: TSP/C; Trisodium omophosphaxe .Sodium phosphats, tribasic: -
' "'Phosphoric acid, trisodium sait; Trisodium phcsphats dodec:.hydra.ta
Chemical Formuia: "NajPO,+12H,0+1/4 NaOH (a.pprox:rnataly)
CAS No.: : . P :3 -.‘_.'z -
DOT Proper Shlpplng : | 2
Name: . .. . Sodium Phosphata Tnbasxc _(see NOTE below)
’ - ~ . ” [
DOT Hazard Class/ CTamen sl o d
1.D. No.: ORM-E/ NA9148 '~:-"_:,‘§‘,-:. ERSOTI -"f:’:";" AN
DOT Labsl(s): Not Applicable SIS -
Hazardous Substance(s) L
 RO(s): T - "Yes5000bs. . . L DT
+'U.S. Surface Freight’ = - LT o ""
Classification: ~ Trisodium Phesphate - Tt S
Note: Bagged material is not regulaled. T
‘o '..-';.. L vy

*Since hydrated materials could not be . teporied .on the- 7 ntory_ Llét,’ Trisodx’um )
Phesphate Crys‘ailme was reponed as anhydrous wnLh Ue CAS No 7501 54-9 u AR RN

WARNING STATEMENTS o S

CANGER!I . : e

CAUSES EYE BURNS _ A A

CAUSES SKIN IRRITATION :

PRECAUTIONARY MEASURES .. N <

Do not get in eyes, on skin, on clothing. s N

Avoid breathing dust. B T

Keep container closed. R

Use with adequata ventilation. : I
YWash thoroughily after handling. o . A e— .

EMERGENCY AND FIRST AID PROCEDURES -
FIRST AID: IF IN EYES, immeciately flush with plenty of waler fcw azlaast 15 minutss.

Call a physician. L ins
IF ON SKIN, immeciately flush with plenry ct water. Remove mntanznated dommg . Wi Tee
Yash clothing belore reusa. . e AR et e e e L




JOB SAFETY & HEALTH

PROTECTION

The Occupational Safety and Health Act of 1970 provides job safety and health protection for workers

by promoting safe and healthful working conditions throughout the Nation.

include the following:

Requirements of the Act

EMPLOYERS

All employers must furnish to employees employment and a place
of employment free from recognized hazards that are causing or are
likely to cause death or serious harm or employees. Employers must
comply with occupational safety and health standards issued under
the Act.

EMPLOYEES
Employees must comply with all occupational safety and heaith
standards, rules, regulations and orders 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 i ctions 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 heaith conditions in the

worilace.

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
discriminated 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 discriminatory action.

CITATION

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.

PROPOSED PENALTY

The Act provides for mandatory civil penalties against employers
of up to §7,000 for each serious violation and for optional penalties
of up to §7,000 for each nonserious violation. Penalties of up to
$7,000 per day may be proposed for failure to correct violations
within the proposed time period and for each day the violation
continues beyond the prescribed abatement date. Also, any
employer who willfully or repeatedly violates the Act may be
assessed penalties of up to $70,000 for each such violation. A
violation of posting requirements can bring a penalty of up to
$7,000.

There are also provisions for criminal penalties. Any willful
violation resulting in the death of any employee, upon conviction,
is punishable by a fine of up to $250,000 (or $500,000 if the
employer is a corporation), or by imprisonment for up to six
months, or both. A second conviction of an employer doubles the
possible term of imprisonment. Falsifying records, reports, or
applications is punishable by a fine of $10,000 or up to six months

in jail or both.
VOLUNTARY ACTIVITY

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.

OSHA has published Safety and Health Program Management
Guidelines to assist employers in establishing or perfecting
programs to prevent or control employee exposure to workplace
hazards. 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.

VOLUNTARY ACTIVITY
Free assistance in identifying and correcting hazards and in
improving safety and health management is available to employers,
without citation or penalty, through OSHA-supported programs in
each State. These programs are usually administered by the State
labor or Health department or a State university.

POSTING INSTRUCTIONS
Employees in States operating OSHA approved State Plans should
obtain and post the State’s equivalent poster.

Under provisions of Title 29, Code of Federal Regulations, Part
1903.2(a)(1) employers must post this notice (or facsimile) in a
conspicuous place where notices to employees are customarily
posted.

Atlanta, Georgia

Boston, Massachusetts
Chicago, Illinois

Dallas, Texas

Denver, Colorado

Kansas City, Missouri
New York, New York
Philadelphia, Pennsytvania
San Francisco, California
Seattle, Washington

More Information

Additional information and
copies of the Act, specific
OSHA safety and health stan-
dards, and other applicable
regulations may be obtained
from your employer or from the
nearest OSHA Regional Office
in the following locations:

(404) 347-3573
(617) 565-7164
(312) 353-2220
(214) 7674731

Washington, D.C.
1991 (Reprinted)
OSHA 2203

(303) 844-3061

(816) 426-5861

(212) 337-2378  Lynn Martin, Secretary of Labor

(215) 596-1201  U.S. Department of Labor

(415) 7446670  Occupational Safety and Health Administration
(206) 442-5930

To report suspected fire hazards, imminent danger safety and health hazards in the workplace, or other job safety and health
emergencies, such as toxic waste in the workplace, call OSHA’s 24-hour hotline: 1-800-321-OSHA.



N.5 DAILY HEALTH AND SAFETY AUDIT
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. Monitormg equipment used propezly?
. Other monitormg equipment needed?

31.

SEND A COPY OF COMPLETED FORM TO THE HEALTH AND SAFETY MANAGER

[YES [NQ IN/A|  COMMENTS

(Use bacz of form o aaore epmon @ cmwad)

Safety meeting keld today?

Emergency procedures discussed during safety meetng?

Al least two persons trained i CPR ad first—aid on-sie?

|
|
Venide availabie on-site for wrazsportation to the hospizal? | ' |
|
|

Proper PPE being wora s specified in the HASP?

Level of PPE being worn:

PPE adecquate for work conditiors? [ | | [

If no, give rcason:
Upgrade/downgrade to PPE level:

If Level B, back-up/emergeacy person suited up (except for air)?

Moritoring equipment calibrated?

Moritoring equipment 22 good condidon?

List:

Moritoring equipment covered with piastic o mizimize contmmization?

Decon line set up propesiy?

Proper cleaning fluid used for kaown or suspecied conamimane?

Proper decon procsdures used?

Decon personnel wearing proper PPE?

Eguiprnent decontaminated?

Samples deconuminated?

Disposabic ilems changed twice 2 day or more often if needed?

Proper collection and disposal of contaminated PPE?

Proper collection and disposal of decon fluid?

Buddy svsiem used?

Equipment kept off drums and ground?

Kneeling or sitting on drums or ground not allowed? |

Personzei avoid standing or waiking through puddles or staized so1? |

Zoues established? : |

If pight work to be conducisd. adequate luminaticn? .
D

Smoking. eating, or drinking in the Exdusion Zone or CRZ not allowed?

To the exteat feasible, contaminated materials haedled remotely?

Estry into excavations not allowed iess properly shored or sloped?

b f——}——f —1—{ —

All unusual sicuations on-sile listed in HASP?

If zot. wizzat?
Acdon takez?
HASP reviad?

All confined spacss icearined? l P 1

If not. list: -

33. Confiped Space Checklists used? | |

Confized Space Checklists om=riekely aad correcly filled out? | | —

ALL DEFICIENCIES MUST BE CORRECTED IMMEDIATELY'!
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APPENDIX O RESPIRATORY PROTECTION PROGRAM

0.1 INTRODUCTION

This program was developed to govern the selection and use of respiratory
protective devices by ABB-ES personnel. The program is intended to comply with
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
waste disposal sites.

0.2 PERSONNEL REQUIREMENTS

All personnel assigned to field activities at hazardous or potentially hazardous
locations are currently required by ABB-ES's health and safety policies to be
enrolled in the corporate health monitoring program. Part of this program
involves spirometry, a measure of the respiratory system status. No personnel
may be assigned to the use of or may withdraw from stock any respiratory
protective device without a physician’s certification that use of the 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.

Personnel will not be assigned duties that require a respirator when facial hair,
skullcaps, or eyeglasses will interfere with a proper fit. Contact lenses may
not be worn with any respiratory protective device. Eyeglass frames that fit
inside the respirator facepiece are provided as necessary.

0.3 APPLICABLE EQUIPMENT

ABB-ES maintains the following respiratory protective equipment:

. full-face chemical/mechanical air-purifying respirators
. SCBA

. full-face airline-supplied breathing apparatus

. 5-minute escape air supply

This equipment is intended for use on an as-needed basis, to be determined by an
evaluation of onsite conditions. Respiratory protective equipment should not be
used arbitrarily by any ABB-ES personnel. Selection criteria are presented
separately; training is required in the use of each type of equipment before
drawing from stock.

0.4 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 the following topics:

CEFOU3-6.HSP
MVL11.94 0-1



. respiratory protection principles

. selection of appropriate equipment
. use of equipment

. maintenance of equipment

. fit testing

Information regarding each topic is presented as standard respiratory protection
procedures in the corporate health and safety program manual.

0.5 PROGRAM ADMINISTRATION AND DOCUMENTATION

Administration of the ABB-ES Respiratory Protection Program is the responsibility
of the HSM, and includes the following:

. respirator selection

. personnel training

. fit testing

. respirator maintenance

. documentation

. program evaluation and improvements

. personnel pulmonary testing and certification

Fit testing and respirator maintenance is performed by the equipment manager of
ABB-ES’'s Sample Control and Staging Center in Portland, Maine, and designated,
trained employees at the other offices. All fit-testing and respirator
maintenance is conducted under the administration of the HSM. Major maintenance
is performed by manufacturer-certified technicians only. Persomnel training in
respiratory protection is one aspect of the HSM'’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 the ABB-ES health monitoring
program, also administered by the HSM. Medical surveillance is required for all
personnel assigned to hazardous or potentially hazardous site activities.

Documentation of the various elements of the ABB-ES respiratory protection
program is achieved through several media, as follows:

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

. Documentation of personnel training is maintained in both hardcopy
and computerized files.
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. Documentation of medical surveillance is achieved indirectly by
maintaining a list of enrolled employees in the health monitoring
program, and directly through physician certification of personnel
allowed to be assigned respiratory protective devices.

. Using the appropriate form, documentation of fit-testing 1is
maintained on file with the equipment manager of the Sample Control
and Staging Center and with the HSM or designee.

. 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.

. Respirator inspection and maintenance records are created and
maintained by the equipment manager for each respirator, SCBA, and
escape respirator.

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

0.6 INSPECTION, MAINTENANCE, AND STORAGE
0.6.1 Introduction

Respirator maintenance is an integral part of the overall respirator program.
Wearing a poorly maintained or malfunctioning respirator, in one sense, is 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 because
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 an emergency escape or rescue. The respirator program
includes the following components:

. inspection for defects (including a leak check)
. cleaning and disinfecting

. repair as required

. proper and sanitary storage of equipment

0.6.2 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, and (2) while
it is being cleaned. Because the use and cleaning will be performed primarily
by the same personnel, these inspections may become concurrent. .
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0.6.3 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 monthly...." Obviously, emergency
escape and rescue devices do not require inspection before each use.

0.6.4 Inspection Procedures

Respirator inspection will include checking of the following:

. tightness of the connections

. facepiece

. valves

. connecting tubes

. canisters, filters, or cartridges

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

0.6.5 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:
. excessive dirt
. cracks, tears, holes, or physical distortion of shape from

improper storage

. inflexibility of rubber facepiece (stretch and knead to
restore flexibility)

. cracked or badly scratched lenses in full facepieces

. incorrectly mounted full facepiece lenses, or broken or
missing mounting clips

. cracked or broken air-purifying element holder(s), badly worn
threads, or missing gasket(s)

2. Examine the head straps or head harness for:
. breaks
. loss of elasticity
. broken or malfunctioning buckles and attachments
. excessively worn serrations on head harness, which might

permit slippage (full facepieces only)
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3. Examine the exhalation valve for the following after removing the

cover:

4, Examin

0.6.6 Care and Cl

The proper care of

. inspec
. cleani
. repair
. storag

foreign material (e.g., detergent residue, dust particles, or
human hair under valve seat)

cracks, tears, or distortion in the valve material
improper insertion of the valve body in the facepiece

cracks, breaks, or chips in the valve body, particularly the
sealing surface

missing or defective valve cover

improper installation of the valve in the valve body

e 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, or foil over the inlet

identical cartridges if more than one are used
eaning of Self-contained Breathing Apparatus

SCBAs involves the following:

tion for defects

ng and disinfecting

e

The following checklist is to be used by personnel whenever they check out a

SCBA. (Note: Any

discrepancy found should be cause to set the unit aside until

it can be repaired by a certified repairperson.)

1. Preliminary Inspection. Check to ensure that:

CEFOU3-6.HSP
MVL.11.94
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bypass valve is closed



2.

3.

4.
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mainline valve is closed
there is no cover or obstruction on regulator outlet

pressure in the tank is at least 1,800 psi

Backpack and Harness Assembly.

Straps

visually inspect for complete set
visually inspect for frayed or damaged straps that may
break during use

Buckles

visually inspect for mating ends
check locking function

Backplate and Cylinder Lock

visually inspect backplate for cracks and for missing
rivets or screws

visually inspect cylinder hold-down strap and physically
check strap tightener and lock to ensure that it is
fully engaged

Cylinder and Cylinder Valve Assembly.

Cylinder

physically check cylinder to ensure that it is tightly
fastened to backplate

check hydrostatic test date to ensure that it is current
visually inspect cylinder for large dents or gouges in
metal

Head and Valve Assembly

visually inspect cylinder for presence of valve lock
visually inspect cylinder gauge for condition of face,
needle, and lens

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

Regulator and High-pressure Hose.

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.)

06
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. Regulator and Low-pressure Alarm

- Cover outlet of regulator with palm of hand. Open
mainline valve and read regulator gauge (must read at
least 1,800 psi and not more than rated cylinder
pressure).

- 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.

- 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, estab-
lish a slight negative pressure in regulator and hold
for 5 to 10 seconds. 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.

- Open cylinder valve.

- 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.

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

Facepiece and Corrugated Breathing Tube.
. Facepiece

- Visually inspect head harness for damaged serrations and
deteriorated rubber. Visually inspect rubber facepiece
body for signs of deterioration or extreme distortion.

- Retaining clamp properly in place, visually inspect lens
for proper seal in rubber facepiece, and for cracks or
large scratches.

- Visually inspect exhalation valve for visible deteriora-
tion or foreign materials buildup.

. Breathing Tube and Connector

- Stretch breathing tube and visually inspect for deterio-
ration and holes.

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

- Perform a negative pressure test on facepiece.

a. Don backpack and facepiece.
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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. Inhale. Negative pressure should be created
inside mask, causing it to pull tightly to face.
This negative pressure should be maintained for 5
to 10 seconds. If negative pressure leaks down,
the facepiece assembly is not adequate and should
not be worn.

6. Storage of Units. Check that:

. cylinder is refilled as necessary and unit is cleaned and
inspected

. cylinder valve is closed

. high-pressure hose connector is tight on cylinder

. pressure is bled off high-pressure hose and regulator

. bypass valve is closed

. mainline valve is closed

. all straps are completely loosened and laid straight

. facepiece is properly stored to protect against dust, sun-
light, heat, extreme cold, excess moisture, and damaging
chemicals

0.6.7 Cleaning and Sanitizing

Any good detergent may be used, followed by a disinfecting rinse or a combination
disinfectant-detergent for a one-step operation. Reliable, effective disinfec-
tants can be made from readily available household solutions, including the
following:

. Hypochlorite solution (50 ppm of chlorine) can be made by adding
approximately 2 milliliters of bleach (e.g., Clorox) to 1 liter of
water, or 2 tablespoons of bleach per gallon of water. A 2-minute
immersion disinfects the respirators.

. Aqueous solution of iodine (50 ppm of iodine) can be made by adding
approximately 0.8 milliliter of tincture of iodine per liter of
water, or 1 teaspoon of tincture of iodine per gallon of water. A
2-minute immersion is sufficient to disinfect the respirators.

To prevent damaging the rubber and plastic in the respirator facepieces, the
cleaning water should not exceed 140°F; however, to ensure adequate cleaning, it
should not be less than 120°F.
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0.6.8 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
important for preventing dermatitis.

0.6.9 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; however, care must be
taken not to damage or distort the facepieces.

0.6.10 Reassembly and Inspection

To avoid contamination, the clean, dry respirator facepieces should be
reassembled and inspected in an area separate from the disassembly area. The
inspection procedures were discussed previously; 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 should be performed.

0.6.11 Maintenance and Repair

Replacement or repair should be done only by trained, experienced persons using
parts designed for the respirator. Besides being contrary to OSHA requirements,
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 respirators, particular-
ly the commonly used air-purifying type.

0.6.12 Respirator Storage

Respirators must be stored properly to protect against the following:

. dust

. sunlight

. heat

. extreme cold

. excessive moisture
. damaging chemicals
. mechanical damage

Damage and contamination of respirators may occur if they are stored on a
workbench; in a tool cabinet or toolbox among heavy tools, greases, and dirt; or
in a vehicle.
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P.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 will not be
permitted to begin until lighting is adequate.

P.2 SANITATION

Provisions must be made for sanitation facilities for the site work force. At
a minimum, the provision of toilet facilities must meet the requirements of
29 CFR 1910.120(n), which includes one facility for less than 20 employees, or
one toilet and one urinal for every 40 employees, up to 200; then one of each for
every 50 employees. If it is a mobile crew and they have transport readily
available, the requirements do not apply.

P.3 HEALTH AND SAFETY AUDIT PROCEDURES

Regular health and safety audits will be conducted to ensure compliance with
health and safety policy and procedures. The HSO will perform periodic audits,
with the goal of one audit per shift, using the health and safety audit form (see
Appendix N). Auditing may be performed on any ABB-ES site by the HSS or the 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 HSM or HSS, with the goal of 10 percent of active sites being subject to
audits each quarter.

Results of each site health and safety audit will be summarized in an audit
report provided to the 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 will retain the original audit report that has been signed by the Project
Manager and the HSO to acknowledge receipt of the audit’s findings. Any
mitigating comments submitted to the HSM or the HSS will be appended to the
original report.
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APPENDIX Q STANDARD OPERATING PROCEDURES

Q.1 STANDARD OPERATING PROCEDURES FOR THE USE OF EXPLOSIVES IN SEISMIC
REFRACTION SURVEYS

Q.1.1 Introduction

This appendix lists some of the more important aspects of the purchase,
transport, storage, handling, and use of explosives. it is intended as a general
guide for ABB-ES personnel who may be involved in conducting seismic surveys or
who may be overseeing or auditing such surveys. It is not intended as a stand-
alone reference replacing appropriate federal and/or state regulations, which can
be very specific about certain aspects regarding explosives.

Many recent advances in computer software and hardware and hardware technology
have revolutionized data processing and interpretating in the seismic industry.
Likewise, the recent development of sophisticated (and very expensive) truck-
mounted energy sources that can scan a large range of frequencies for optimum
response from deep reflecting horizons has made possible reflection surveys for
hydrocarbon deposits to depths of up to 20 kilometers. However, for shallow
(i.e., the upper several hundred feet) seismic refraction surveys, the best and
most economical energy source continues to be small exp1051ve charges detonated
with electric blasting caps.

A small explosive charge, as defined herein, consists of the equivalent of from
1/8 to 1 pound of dynamite which is primed for detonation with one or more
electric blasting caps. The "dynamite" that ABB-ES generally uses is KINESTIK
1/3, which consists of a powder and liquid, mixed onsite to form an explosive
similar in performance to dynamite. Each stick (86 to a case) is equivalent to
1/3 pound of dynamite. Before mixing, the two parts re not considered by the DOT
to he explosive; therefore, they can be shipped, transported, and stored with no
special precautions. In practice, ABB-ES personnel should take every precaution
to ensure that the powder and liquid are separated while being stored for any
length of time to prevent unauthorized access to potentially explosive materials.

Electric blasting caps come in two configurations acceptable for seismographic
work. The "seismograph" variety is best because of its repeatability with regard
to delay time (i.e., the time that elapses between when the "fire" button on the
blaster is depressed and when the blasting cap actually detonates). The other
type is known as "instantaneous," and it has acceptable delay time characteris-
tics. Blasting caps are graded by the federal government (and all states) a
Class A explosive and must be handled and stored accordingly. Requirements for
Class A explosive are discussed in the following subsection.

Q.1.2 Purchase, Transport, and Storage

The federal government has specific guidelines regarding the purchase, transport,
and storage of explosives, particularly regarding interstate commerce. In
addition, each state has developed regulations that supersede federal regulations
if they are more restrictive. Therefore, the user must become familiar with
federal as well as state regulations. In practice, it is unlikely that ABB-ES
would ever become involved in interstate activities regarding explosives. In
fact, it has been ABB-ES's practice to subcontract out-of-state blasting
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activities to a local blaster to minimize expenses that would otherwise be
incurred in obtaining necessary permits, and to eliminate time expended to
purchase, transport, and store explosives. The following subsections pertain to
State of Maine requirements. Other states can be and are different from Maine,
and requirements vary widely.

Q.1.2.1 Purchase. In the State of Maine, a blasting license for an individual
is not required. Such a license is required in Massachusetts (a competency
license) and New York (an explosives license). However, the State of Maine does
require a written permit, issued by the Commissioner of Public Safety, for the
transport of explosives in intrastate commerce in quantities larger than
200 pounds of dynamite, or more than 500 electric blasting caps. Although ABB-ES
never transport quantities exceeding these amounts, it has been company policy
to obtain the State Permit to Transport Explosives, because it provides
additional credibility to explosives vendors and local officials.

Before purchasing explosives in Maine, the user must obtain a permit from the
fire marshal or appropriate local official in the town in which the explosives
are to be used and/or stored. The local official must first establish the
identity of the applicant, verify that he or she is older than 21 years of age
and is a U.S. citizen, and inquire about the intended use of the explosives.
Permitting thorough local officials can be as easy as a courtesy telephone call
from the official notifying the local fire department or police chief (every town
or city handles explosives permitting a little differently).

Before selling explosives, the state requires the vendor to verify that a valid
permit has been issued to the buyer by the appropriate local town official. In
addition, the vendor should ascertain whether the buyer can comply with the rules
and regulations relative to the transport of explosives.

Q.1.2.2 Transport. Before issuing the State Permit to Transport Explosives,
officials from the Department of Public Safety in Augusta, Maine, inspect the
vehicle driven by the applicant to ensure that it is roadworthy. They also
inspect the explosives magazine in which the explosives will be locked while in
transit. State regulations require that the magazine be constructed of 1l-and-
1/2-inch-thick planking with no exposed metal on the inside (to eliminate sparks)
and sheathed with NO. 24-gauge galvanized sheet steel. The magazine should have
a strong hasp and padlock and be locked at all times when explosives are being
transported. The magazine should also be chained and locked within the vehicle
to prevent removal or shifting while under way. In addition, the vehicle should
be equipped front and rear with two l-quart (minimum) fire extinguishers suitable
to extinguish electrical fires, and four diamond-shaped Class "A" explosives
signs mounted on the front and rear and both sides of the vehicle. ABB-ES owns
a "day" magazine and other equipment that meets these requirements.

Q.1.2.3 Storage. Regulations are very specific regarding storage. All that
ABB-ES personnel need to remember is Class "A" explosives must be returned for
storage to a permanent or temporary magazine before sunset on each day of usage.
The ABB-ES day magazine is not a permanent or temporary magazine. A permanent
magazine is a substantial structure located well away from dwellings and
buildings where people work or congregate. It has walls 4 to 8 inches thick
(depending on method of construction), strong doors with interior hinges, and
double-shielded locks specially designed for storage magazines. The roof is
constructed to be bullet-proof, and foundation requirements are also specified.
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A temporary magazine is usually a rather massive steel box (i.e., 350 to
500 pounds or more) on casters, lined with thick wood planking, with double-
shielded locks. It should be securely fastened to the ground.

Q.1.3 Handling and Use

Safety should be the foremost consideration whenever explosives are being used.
Seismic surveys routinely expend 20 to 30 sticks of dynamite (and an equal number
of electric blasting caps) during a single field day. To mix the KINESTIK, mix
one "tube" of the KINESTICK liquid (a clear red liquid composed of nitromethane)
with one "stick" of white powder (ammonium nitrate), and allow to stand until the
powder is thoroughly saturated with the liquid (it becomes pink); this takes 5
to 10 minutes. If the upper 4 feet of overburden are wet or saturated, it is a
good idea to seal the stick (equipped with a screw cap) with tape to prevent
contamination by groundwater. If groundwater enters the stick, it can cause the
KINESTIK to misfire.

While the KINESTIK is being mixed, a series of shotholes (usually five) are
prepared by driving a pointed 1-3/4-inch steel bar to the desired depth (from 2
to 4 or 5 feet) with a sledgehammer. The shothole depth depends on soil
conditions and the anticipated size of the charge. Only when the explosives are
ready to be placed at the bottom of a shothole, a blasting cap is placed in a
molded cavity at the base of each stick. The blasting cap has two lead wires,
usually 8 or 12 feet long, which are grounded together with a removable metal
shield that should be left in place until the primed shot is ready to be fired.
This prevents the induction of elect”Rc charge, which could accidentally fire the
cap. The lead wires are used to connect the blasting cap to a double conductor
(i.e., "shot") wire leading to the blaster. The cap is secured to the KINESTIK
by two or more half-hitches with the two cap lead wires.

The explosive is not "primed" for detonation. After the primed shot is placed
at the bottom of the shothole, a small amount of native soil (preferably sand)
is placed in the hole and gently tamped with a tamping stick into the base of the
hole over the primed explosive charge. A proper tamping stick is wooden (non-
sparking), about 6 feet long and 1 to 1-1/4 inches in diameter (Note: dowel
stock works well). The tamping procedure continues until a uniform column of
native soil completely fills the shothole. One should be careful not to damage
the cap lead wires during the tamping process.

The removal metal shield grounding the two cap lead wires together is removed
only when the shot is ready to fire. Prior to making the connection between the
cap lead wire and the shot wire leading to the blaster, the person making the
connection should ascertain that the shot wire has been sorted out as the blaster
by the party chief (operating the blaster) so that inadvertent detonation is not
possible). While making the connection, the lead wires should be extended as far
from the shothole as possible. The person making the connection should turn his
or her back to the shothole, remove the metal grounding shield, and attach the
shot wire leads (no polarity) to the cap wire leads.

As each shot is detonated, one person (usually the one making the connection)
should be assigned to verify that no one is near the shot. The party chief
should then call out, "Are you clear (of the shot)?" The response, "all clear"
indicates that everything is ready and no one is close enough to be in any danger
when the shot is detonated. A "safe" distance varies with soil conditions and
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the depth of the shot; 75 to 100 feet is generally adequate. The party chief
then calls out to everyone in the area, "Fire in the hole," and the charge is
detonated.

If a misfire occurs (extremely rare), it is the responsibility of the party chief
to remove the undetonated charge from the ground with a nonsparking shovel of
wood or brass. The party chief is responsible for maintaining an explosives log
that documents all explosives purchased, expended, stored, and destroyed. This
log is subject to inspection at any time by local, state, and federal officials.
It provides a record detailing the disposition of every cap and stick of dynamite
(or KINESTIK) that comes under the control of ABB-ES personnel.

The amount of explosives that can be loaded into a shothole depends on the nature
of the surface materials and the depth of the water table. Some general rules
follow:

. use as few explosives as necessary to produce good quality data

. the more granular the soils, the more explosives will be required
(to produce good data); the finer the soils, the fewer will be
required

. the deeper the water table, the more explosives required, and vice
versa

. the deeper the bedrock, the more explosives will be required, and

vice versa

When ascertaining the proper explosive charge to produce good data at a new site,
it is good practice to start with a single shothole well away from any buildings
and power lines, and perform a test shot to determine local soil (an energy
transmission) characteristics. Start with a small charge (e.g., half a stock of
KINESTIK, obtained by mixing half the liquid from one tube with half the powder
form one stick) buried to moderate depth (e.g., 3 feet) and increase (or
decrease) the amount of the charge (and the depth of the shothole) as necessary.

Q.1.4 Use of Explosives at NAS Cecil Field

If seismic refraction surveys utilizing explosives are conducted at NAS Cecil
Field, the purchase, storage, transportation, and handling of explosives will be
subcontracted to a Florida licensed professional blaster. The blaster will be
responsible for the safe handling, storage, and use of explosives in accordance
with federal, state, and local regulations.
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APPENDIX R RADIATION PROTECTION PROGRAM

R.1 INTRODUCTION

The Radiation Protection Program addresses the work practices which personnel
must follow in order to be protected from exposure to radiological hazards. Work
practices must provide the protection necessary to keep the exposure levels as
low as reasonably achievable (ALARA). Appendix I, Radiation Protection program
includes the following items: types of radiation, general work practices,
general area and persomnel monitoring, bioassay program, environmental
monitoring, sample collection and transportation, health and safety plan,
training requirements, safety equipment and clothing, respiratory protection, and
instrumentation,

The Radiation Protection program sets out procedures to protect workers from
radiological hazards. The extent of the Radiation Protection program depends on
the amount of contamination present above natural background radiation. At
sites, where information cannot rule out the presence of radioactive material,
monitoring with direct reading instruments for hazardous levels of ionizing
radiation 1s necessary. Radiation monitoring is required wusing a Radiation
Monitor 4 to measure radiation levels and dosimeter badges for personnel
exposure. However, if a site has known contamination, a health physicist must
give expertise in establishing the Radiation Protection program. The next
section gives an overview of radiation hazards followed by a description of
general work practices at potentially contaminated radioactive material sites.

R.2 TYPES OF RADIATION AND ASSOCIATED HAZARDS

There are five types of radiation. At hazardous waste sites, the following three
types and their hazards may be encountered:

(1) An alpha particle is emitted from the nucleus of heavy atoms. It
has a mass of 4 atomic mass units (amu): 2 protons and 2 neutrons.
The slow moving alpha particles carry a positive charge. They
cannot penetrate a piece of paper or skin but are very dangerous
when substances emitting them are ingested or inhaled. Alpha
particles present an internal hazard. An internal hazard causes
damage inside the body and can occur through injection, inhalation,
or absorption. Any particles inhaled will ionize living tissue.

(2) A beta particle is a charged particle emitted from the nucleus of
the atom. It has a low mass and a (+) or (-) charge. It travels at
one-tenth the speed of 1light, traveling faster than an alpha
particle. Beta particles can penetrate paper or several millimeters

of skin. Because of its smaller size and charge, beta particles
have a lower probability of interaction with electrons, and
therefore a greater ability to penetrate living tissue. Beta

particles present both an internal and external hazard, although
mostly an internal hazard. An external hazard causes damage inside
the body from an outside source of radiation. Beta particles
absorbed through the skin act in a similar manner as alpha parti-
cles. The lenses of the eye are also susceptible. A 1/4 to
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1/2-inch shield of plexiglass or lead will shield most beta
particles.

(3) Gamma radiation is electromagnetic radiation emitted from the
nucleus of an atom. An unstable nucleus can remain unsettled, even
after emitting an alpha or beta particle. It will rid itself of the
electromagnetic radiation by emitting a gamma ray. A gamma ray is
considered a photon with no mass or charge. It travels at the speed
of light. Because the gamma ray does not have any charge or mass,
there is little interaction with electrons. Therefore, gamma rays
will penetrate through material very readily. Because gamma is a
penetrating type of radiation, it presents an external hazard. This
radiation also presents an internal hazard because gamma rays pass

easily into the human body, damaging tissue in the process. An
ionizing event occurs inside the body from a source outside the
body.

R.3 GENERAL WORK PRACTICES

Before working in a potentially radioactive-contaminated work area, employees
must have a thorough knowledge of the work practices in the site-specific HASP.
The Health and Safety Officer (HSO) must consider all the possible hazards when
developing the HASP.

R.3.1 General Area and Personal Monitoring

Personnel and general area monitoring strategies have been devised to ensure the
identification of areas and work activities for which engineering controls or
respiratory protection are required. Monitoring shall be conducted to confirm
that the levels of protection provided by engineering controls and by the
respiratory protection program are adequate to protect the worker.

R.3.1.1 General Area Monitoring. General area monitoring assesses airborne
contaminants in work areas and at the site boundary. Swipe and grab samples are
collected to identify contamination on surfaces and equipment. Equipment that
is adequate for monitoring needs shall be available, properly calibrated, and
controlled. Depending on the operation, surveys shall be performed to determine
the following: external radiation exposure levels, airborne concentrations of
radioactive material, personnel contamination, surface contamination in work
areas, contamination of personal protective equipment, and suitability for
release of equipment and material to an unrestricted area.

R.3.1.2 Personal Monitoring. Personnel monitoring methods measure external and
internal exposure to radiocactive material. The type of personnel monitoring
depends on the type of radiation, the type of work to be performed, and the
condition of the work site.

The purpose of internal exposure monitoring is to determine whether and to what
extent radionuclides have entered the body. Monitoring of radiation workers for
internal contamination is necessary only in work situations where radioactive
materials may become airborne, have the potential for ingestion, or could be
absorbed through the skin. The most effective internal monitoring techniques are
biocassay surveillance and air sampling.
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R.3.1.2.1 Biocassay Program. Bioassay includes the measurement of radioactive
material in the body to evaluate the radiation dose. The type and frequency of
biocassay surveillance required for workers on site must be delineated based on
the air sampling results, quantity and chemical form of radioactive material,
half-1life, and detection sensitivity of the instruments.

A bioassay program will only be used when contamination levels are high enough
and are readily dispersed into the air causing the radioactive material to be
absorbed through the skin, inhaled, or ingested. The amount of contaminant that
can be deposited in the body is based on the maximum permissible concentration
hours (MPC-H). The MPC-H depends upon the concentration limits for each
individual radionuclide listed in 10 CFR 20, Appendix B.

Any time an ABB-ES employee enters a site where there is a potential for
radioactive contamination or an unknown hazardous waste site, he or she must be
monitored for external radiation exposure by means of personal dosimeters. These
personal dosimeters or badges monitor any exposure to penetrating radiation (beta
and gamma) and are changed quarterly. Exposure records are kept for total
lifetime doses.

Radiation workers may request a copy of their exposure records. Former employees
may request a written summary of their exposures or request that the information
be forwarded to a subsequent employer.

Respiratory protection is used only if engineering controls and work practices
do not adequately protect workers.

R.3.2 Environmental Monitoring

Contaminants of concern may be present in soil; in air as a result of suspension
from soil, groundwater, or transient surface water; or bound to existing
surfaces.

All work sites will be surveyed for any surface contamination above background
levels. As work is being conducted in an area, radiation survey meters will be
used to scan personnel and equipment before leaving the work area. Various
instruments will be used (i.e., portable radiation survey instruments), typically
ratemeters with scintillation detectors, proportional counters, or Geiger-Mueller
counters.

Soil and water samples will be screened in more detail to determine the type and
amount of radioactive material in the samples. The characterization of the
contaminant depends on the capabilities of the instrumentation. A scaler/counter
is used for a specified time period to determine the amount of radioactive
material in each sample. With wunknown contaminants, further analysis is
necessary.

R.3.3 Sample Collection and Transportation

When necessary, all samples will be analyzed for any presence of radioactive
material before shipment to an environmental laboratory. Any sample over a
certain limit of radiocactivity is to be considered radioactive material. Federal
regulations require that the owner of the material (licensee) is responsible for
the shipment of the material. The shipment must be made under the licensee’s
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name. Any facility contracted to perform the analysis of the samples must have
a specific state or federal license to receive radioactive material. The
facility must be licensed to handle the radionuclide and the quantity that is in
the sample.

R.4 HEALTH AND SAFETY PLAN

The Health and Safety Plan (HASP) has been developed to provide the practical
health and safety framework for all field operations. The HASP complies with
regulations under the Occupational Safety and Health Act, 1910.120.

The HASP for the site shall address radiological hazards and present the
guidelines to be followed for all field activities.

The HASP must address the following situations: training, environmental and
personal monitoring, equipment collection and transportation of samples, and work
practices.

R.5 TRAINING REQUIREMENTS

All site workers shall be trained to work in accordance with 29 CFR 1910.120.
If there is radioactive contamination, then site-specific training will include

radiological hazards.

Items that may be covered depending on the severity of contamination are as
follows:

(1) Introduction

(2) Radiation fundamentals

(3) Types of radiation and their characteristics

(4) Units of measure of radiation.

(5) Radiation exposures from natural, and man-made sources

(6) Biological effects

(7) Radiation effects and risks

(8) Radiation protection fundamentals - time, distance, shielding
(9) Exposure and contamination limits

(10) Monitoring equipment

(11) Radiation protection plans and procedures
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R.6 SAFETY EQUIPMENT AND CLOTHING

The safety equipment and clothing used for chemical hazards is capable of
safeguarding against radiological hazards.

R.6.1 Respiratory Protection

The level of respiratory protection will be determined from the results of the
air monitoring.

R.7 INSTRUMENTATION

There is only one way to detect and measure radiation and that it is through
instrumentation. Instruments used in detecting radiation serve various purposes.
Therefore, there is a wide variety of instrument types.

Choosing an instrument depends on portability; mechanical ruggedness; ease of
use, reading, servicing; ease of decontamination; reliability; and hazardous
waste site work conditions and work practices. Choice also depends on the
ability to respond to the radiation being measured, measurement sensitivity at
the desired level, response time, and energy dependence. Factors that effect
radiation instrument readings are counting geometry, dead time, and the type and
energy of radiation.

The instrumentation is calibrated in accordance with manufacturer’s specifica-
tions.

Some instruments that may be used in the field are radiation survey meters and
counters; both have a specific detector for the desired radiation. Detectors are
classified in the following categories: gas-filled detectors including
ionization chambers, proportional counters, and Geiger-Mueller counters; and
scintillation detectors including inorganic crystals, liquid phosphors, and
semiconductor devices.

Radiation survey meters are used to detect envirommental, personnel, and
equipment contamination. Counters are used for scanning environmental samples
and wipes to determine the presence of any radioactive material in the samples
or on surfaces where the wipe was taken. An evaluation of radiological hazards
found at the site must be made by a Health Physicist.
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APPENDIX S BLOODBORNE PATHOGEN EXPOSURE CONTROL PLAN

S.1 INTRODUCTION

On December 6, 1991, the Occupational Safety and Health Administration (OSHA)
issued a final standard on Occupational Exposure to Bloodborne Pathogens. This
standard is intended to protect all workers who may reasonably anticipate being
occupationally exposed to blood and other potentially infectious materials.
Occupational exposure means a "reasonably anticipated skin, eye, mucous membrane,
or parenteral contact with blood or other potentially infectious materials that
may result from the performance of the workers duties."

ABB-ES has developed this EXPOSURE CONTROL PLAN (ECP) to help protect its
associates from being inadvertently exposed to the hepatitis B virus (HBV) or
human immunodeficiency virus (HIV). This ECP applies to all associates bearing
current first aid or cardiopulmonary resuscitation (CPR) certification or who
will work at a hazardous waste site containing medical wastes. The ECP
supplemented by training will help associates become aware of the hazards to
which they may be exposed and how to reduce exposure incidents. This plan will
be reviewed and updated at least annually, or whenever necessary, to reflect new
or modified tasks and procedures affecting occupational exposure. In addition,
site-specific procedures must be addressed in the Health and Safety Plan HASP for
all sites potentially containing medical wastes.

$.2.0 EXPOSURE DETERMINATION

During the normal course of their work, ABB-ES associates would not routinely
become exposed to bloodborne pathogens (e.g., viruses). Circumstances where
exposure may occur would be when providing first aid/CPR treatment (see Personnel
Master Training List for associates currently certified) or when working at a
hazardous waste site containing medical wastes. (Note: Project Assistants who
are in health monitoring and have received Project Assistant training and who
will be handling samples potentially contaminated with bloodborne pathogens will
also be covered by the standard.)

S.2.1 Routes of Exposure

The infectious process can best be compared to a chain with six interrelated
links, all of which must be present for an infection to take place.

$.2.1.1 Infectious Agent. The first link is the etiologic agent itself. This
would include any bacterium, fungus, virus, or other microorganism. Not only
must the organism must be present, it must also be pathogenic and present in
sufficient quantity to provide an infective dose. Seldom, if ever, has the
transmission of disease resulted from the transfer of a single microorganism.
It usually requires thousands to millions of such agents before infection can
take place. The actual number required depends on the pathogen in question.

§.2.1.2 Reservoir. The second major link is the presence of a reservoir or
source that allows for microbial survival and, perhaps, even multiplication of
a potential pathogen. Common reservoirs would include not only humans, but also
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the equipment used in medical treatment. While HIV cannot survive long outside
the body, HBV becomes dormant and can survive for years.

§.2.1.3 Portal of Exit. The third link is the presence of a source from which
the pathogen can emerge, a portal of exit. Obvious portals of exit include the
respiratory tract, vascular system, skin and mucous membranes, as well as the
gastrointestinal tract and genitourinary tracts. Each of these portals

of exit 1is particular to a given disease. For example, tuberculosis and
influenza would involve only the respiratory tract, and typhoid fever the
gastrointestinal tract.

§.2.1.4 Mode of Transmission. The fourth link, a mode of transmission, is one
over which there is a great deal of control. This link is, by far, the easiest
to break. Transmission can occur in one of four ways: contact; airborne;
vehicular; and vector (vector transmission involves the transmission of pathogens
via insect, animal, or plant vectors) modes of spread.

The transfer of infectious agents through vehicular means (e.g., food or water
borne) is not a common event. Nonetheless, it can and does occur.

The airborne route transmits many diseases (e.g., tuberculosis, measles, mumps,
and chicken pox). Controlling the airborne spread of disease usually involves
good ventilatory patterns and caution when coming into close proximity with
infected individuals (e.g., when providing first aid or CPR).

The major mode of disease transfer is contact transmission. This takes place
either through direct or indirect contact, or through droplet spread involving
contact with exhaled respiratory secretions. Direct contact, person-to-person
transmission, is primarily person-to-person spread through actual physical
contact. Indirect contact transmission can be the result of contact with a
contaminated, intermediate object such as medical wastes in a landfill. Droplet
spread can occur as the result of contact with respiratory secretions through
means such as sneezing or coughing.

S$.2.1.5 Portal of Entry. The fifth link in the chain is a suitable portal of
entry. As with chemical exposures, these portals are inhalation, ingestion,
dermal, and injection. Most infectious diseases and infectious conditions
require very specific portals of entry.

$.2.1.6 Susceptible Host. The last major link involves the necessity for a
susceptible host, someone who lacks effective resistance to a given pathogenic
agent. A variety of host factors must be met before infection can occur. Very
few organisms can gain entrance through normal intact skin. Most require

some breach in skin integrity. Other less obvious lines of defense include
tears, gastric acid, and cilia of the nose and upper respiratory tract. One's
ability to mount a local inflammatory response provides yet another non-specific
host defense mechanism.

There are, however, several biologic factors that decrease, rather than increase,
a resistance to infection. Extremes in age, either the very young or very old,
are associated with decreased

resistance. Other factors such as major surgery and the presence of chronic
diseases -diabetes, neoplasia, blood disorders - alter host resistance.
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Malnutrition, anemia, and chronic alcoholism also have pronounced effects on the
ability to combat disease.

$.2.2 Bloodborne Pathogens of Concern

§.2.2.1 Hepatitis B Virus. The term "hepatitis" simply means an inflammation
of the liver. This condition can be caused by a wide variety of agents,
including medication, alcohol, toxic or poisonous substances, and infectious
agents such as viruses. Hepatitis B, formerly known as "serum" hepatitis, is the
only form of viral hepatitis that poses a significant occupational threat.

Nationwide, there are approximately 300,000 new cases of hepatitis B infection
each year and about 5,000 deaths caused by this disease. Approximately 5 percent
of the entire U.S. population, more than 12 million people, have been infected.
The carrier rate is approximately 10 percent. It is estimated that, in the
United States alone, there are approximately 750,000 to 1,000,000 asymptomatic
carriers of the virus. The hepatitis B virus has been found in blood, semen,
vaginal secretions, breast milk, saliva, and serous fluid. In occupational
settings, the major route into the body is from blood or blood-contaminated
bodily fluids splashed into the eyes, mucous membranes, or mouth.

There is a direct relationship between the likelihood of occupational hepatitis
B infection and the frequency of blood contact. It is the frequency of blood
contact that establishes the level of risk of being infected with HBV.

$.2.2.2 Human Immunodeficiency Virus. Acquired immunodeficiency syndrome or
AIDS is a severe viral disease. AIDS severely affects the immune system and is
characterized by a multitude of opportunistic infections. The AIDS or HIV virus
is typical of most viruses in that it cannot survive for any appreciable amount
of time outside its human host. 1Its presence in the general environment is
extremely unlikely and occupationally would be limited to body secretions,
primarily blood. Being an unstable virus, HIV is very susceptible to a large
number of common household disinfectants.

Over the past decade, approximately 210,000 cases of AIDS have been reported in
the United States. In addition, an estimated 1 million individuals have been
infected with the virus but have not yet developed the disease. It is important
to remember that these individuals are generally without symptoms, yet they are
carriers of the virus and thus potentially infectious.

S.3 METHODS OF CONTROL

As a result of increased epidemiologic knowledge concerning HIV and HBV
transmissions, the Centers for Disease Control recommended that all blood or
bodily fluids be considered potentially infectious. This approach has come to
be known as "Universal Precautions." The concept of Universal Precautions
recognizes that medical histories and examinations cannot reliably identify all
patients infected with HIV or other bloodborne pathogens nor can you recognize
those individuals on site, thereby dictating certain precautionary measures when
providing first aid or CPR to any worker.

Wherever feasible, engineering and work practice controls will be used to
eliminate or minimize employee exposure. Where occupational exposure remains
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after institution of these controls, personal protective equipment will also be
used.

$.3.1 Engineering Controls

If engineering controls are utilized (e.g., remote handling of contaminated
materials), they will be examined and maintained or replaced on a regular
schedule to confirm their effectiveness.

$.3.2 Work Practices
Work practices that will be used at sites with include:

1. Handwashing facilities with soap and running water. If a site does
not have access to running water, an antiseptic hand cleanser in
conjunction with clean cloth/paper towels or antiseptic towelettes
will be provided. When antiseptic hand cleansers or toweletts are
used, hands shall be washed with soap and running water as soon as
feasible.

2. No eating, drinking, smoking, applying lip balm or cosmetics, and
handling contact lenses are allowed in the Exclusion Zone or
immediately after providing first aid or CPR.

3. Associates are to wash their hands, or any other exposed skin, with
soap and water as soon as feasible after any exposure to any
potentially infectious material and before eating, drinking,
smoking, applying lip balm or cosmetics, and before handling contact
lenses. Flush mucous membranes with water immediately or as soon as
feasible following body contact with blood or any other potentially
infectious material.

4. Equipment that is contaminated with blood or other potentially
infectious material will be decontaminated prior to exiting the
Exclusion Zone or as soon as feasible after providing first aid
treatment. Equipment that cannot be decontaminated immediately will
be labeled as a biohazard until such a time as decontamination can
take place.

5. All procedures involving blood or other potentially infectious
materials will be performed in such a manner as to minimize
splashing, spraying, spattering, and generating droplets of these
substances.

6. Samples containing potentially infectious material shall be placed
in a container that prevents leakage during collection, handling,
processing, storage, transport, or shipping. If outside contamina-
tion of the primary container occurs, the primary container shall be
placed within a second container that also prevents leakage.

$.3.3 Personal Protective Equipment

Modified Level D (Level C - dermal) is the minimum level of personal protection
to be used at a hazardous waste site suspected to contain medical wastes. When
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providing first aid treatment, gloves, safety goggles/glasses, and cover-
alls/tyveks will be worn at a minimum. Level C or B can be used if face shields
are unavailable.

Personal protective equipment (PPE), is only considered appropriate if it does
not permit blood or other potentially infectious materials to pass through or to
reach an associate’s work clothes, street clothes, undergarments, skin, eyes,
mouth, or other mucous membranes under normal conditions of use and for the
duration of time the protective equipment is used. First aid kits will be
stocked with safety glasses, gloves, and disposable mouthpieces (with one-way
valves) for use when providing CPR.

All PPE will be removed before leaving the Exclusion Zone or immediately after
first aid treatment has concluded. All disposable PPE will be collected and
labeled as a biohazard and disposed of properly. ABB-ES will collect, bag, and
label (red bags or bags with biohazard label), launder, and decontaminate all
non-disposable PPE. Should blood or other potentially infectious materials
penetrate the garment, the worker will remove it immediately or as soon as
feasible.

$.3.3.1 Gloves. Gloves shall be worn when it can reasonably be anticipated that
the associate may have hand contact with blood, other potentially infectious
materials, mucous membranes, and non-intact skin; or when handling or touching
contaminated items or surfaces. The gloves typically used. at hazardous waste
sites are acceptable.

S$.3.3.2 Eye Protection and Face Shields. Eye protection devices, such as
goggles or glasses with solid side shields, or chin-length face shields, shall
be worn whenever splashes, spray, spatter, or droplets of blood or other
potentially infectious materials may be generated.

$.3.3.3 Protective Clothing. Clothing such as, but not limited to, tyveks,
polycoated tyveks, aprons, and coveralls, or similar outer garments shall be worn
when providing first aid or working on a site where medical wastes are suspected
or known to be. The type of clothing selected will be based on the task, degree
of exposure anticipated, and other hazards (e.g., chemicals) present at the site.

S.4 DECONTAMINATION AND DISPOSAL
S.4.1 Decontamination

All equipment and work surfaces shall be cleaned and decontaminated after contact
with blood or other potentially infectious materials. Contaminated work surfaces
shall be decontaminated with an appropriate disinfectant (such as chlorine
bleach) after completion of procedures; immediately or as soon as feasible when
surfaces are overtly contaminated or after any spill of blood or other
potentially infectious materials; and at the end of the work shift. Protective
coverings, such as plastic wrap, aluminum foil, or imperviously-backed absorbent
paper used to cover equipment and environmental surfaces, shall be removed and
replaced as soon as feasible when they become overtly contaminated or at the end
of the day.
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All bins, pails, cans, coolers, etc., intended for reuse that have a reasonable
likelihood for becoming contaminated with blood or other potentially infectious
materials shall be inspected, decontaminated, and disinfected (with chlorine
bleach) immediately or as soon as feasible.

Broken glassware or other sharp objects that may be contaminated shall not be
picked up directly with hands. These shall be cleaned using mechanical means,
such as a brush and dust pan, tongs, shovel, etc.

S.4.2 Disposal

Contaminated sharps (e.g., broken sample bottles) shall be discarded immediately
or as soon as feasible in containers that are: (1) closable; (2) puncture-
resistant; (3) leakproof on sides and bottom; and (4) labeled or color-coded.

Other regulated wastes (e.g., gloves, tyveks) shall be placed in containers that
are: (1) closable; (2) constructed to contain all contents and prevent leakage
of fluids during handling, storage, transport, or shipping; (3) labeled or color-
coded; and (4) closed prior to removal to prevent spillage or protrusion of
contents during handling, storage, transport, or shipping. If outside
contamination of the regulated waste container occurs, it shall be placed in a
second container that meets the qualifications of the primary container.

Disposal of all regulated wastes shall be in accordance with applicable
regulations.

S.4.3 Laundry

Disposable items shall be used whenever possible. In the event that coveralls
or street clothing becomes contaminated with potentially infectious materials,
it shall be laundered by a facility capable of handling potentially infectious
materials.

Contaminated laundry shall be handled as little as possible with a minimum of
agitation. All contaminated laundry shall be bagged or containerized without
being sorted or rinsed at the location where it was used. Contaminated laundry
shall be placed and transported in bags or containers labeled or color-coded.
Whenever contaminated laundry is wet and presents a reasonable likelihood of
soak-through of or leakage from the bag or container, the laundry shall be placed
and transported in bags or containers that prevent soak-through and/or leakage
of fluids to the exterior. All associates who have contact with the laundry
shall wear protective gloves and other appropriate PPE.

S.5 LABELS

Signs and labels used to indicate potentially infectious materials must include
the following legend:

These labels shall be fluorescent orange or orange-red or predominantly so, with
lettering or symbols in contrasting color and affixed as close as feasible to the
container by string, wire, adhesive, or other methods that prevents their loss
or unintentional removal.
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Warning labels containing the above symbol must be affixed to containers of
regulated waste, coolers, laundry bags, or other containers used to store,
transport, or ship blood or other potentially infectious materials. A substitute
for labels is the use of red bags or containers. These can be used to
differentiate between infectious and non-infectious materials as long as all
associates at the site are aware of its meaning.

Labels required for contaminated equipment will contain the biohazard symbol and
shall also state which portions of the equipment remain contaminated.

S.6.0 TRAINING

All associates maintaining current certification in first aid and/or CPR as well
as associates who are assigned to a site potentially contaminated with medical
wastes will be trained in the contents of this ECP. This training will include:

1. The hazards involved from being exposed to potentially contaminated
blood and other bodily fluids, including a general explanation of
the epidemiology and symptoms of bloodborne diseases and an
explanation of the modes of transmission of bloodborne pathogens.

2. The hepatitis B vaccine.

3. Appropriate work practices and engineering controls.

4. Proper personal protective equipment.

5. Proper housekeeping, transportation, and disposal of contaminated
wastes and proper disposal or laundering of personal protective
equipment.

6. Actions to take if worker comes in contact with blood or other

potentially infectious material.
7. An explanation of the signs, labels, and/or color-coding required.

Training will be done at the time of initial employment and annually thereafter
during refresher training courses. Additional training will be conducted when
working at sites suspected of containing medical wastes or when otherwise needed.

S.7 EXPOSURE INCIDENT
§.7.1 Vaccination

All associates working at hazardous waste sites where medical wastes are a
potential contaminant and who will be working in the Exclusion Zone, handling
samples, or who otherwise may come in contact with potentially contaminated
materials, must be offered a Hepatitis B wvaccination series 10 days prior to
working at the site. In addition, all associates who, during the course of
providing first aid or CPR, come in contact with blood or other potentially
infectious bodily fluids, are to be offered a hepatitis vaccine within 24 hours
of exposure regardless of whether PPE was worn.
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S.7.2 Exposure Notification

Should an occupational exposure to blood or other potentially infectious bodily
fluids occur, the Health and Safety Manager (HSM) will be notified immediately.
Should the exposure occur after normal hours or over the weekend, the Health and
Safety Officer (HSO) will contact our health monitoring provider, Environmental
Medicine Resources (EMR) at 1-800-229-3672 to arrange for the hepatitis B vaccine
at a nearby clinic or hospital. Exceptions to this policy are only for
associates who have already received the complete vaccine series and antibody
testing has revealed that they are immune, or if the vaccine is inadvisable for
medical reasons.

If the associate declines the hepatitis B vaccination, the associate must sign
the "Hepatitis B Vaccine Declination" statement (Figure J-2) before being allowed
to work at the site or within 24 hours of exposure after providing first aid or
CPR.

Any associate who initially declines the vaccine is still eligible to take it at
a later date. The vaccine will be available at no charge to the associate.

§.7.3 Post-Exposure Evaluation and Follow-up

Hepatitis B vaccinations are available, at no charge, to all ABB-ES associates
who have current certification in first aid or CPR and have had an occupational
exposure to blood or other potentially infectious bodily fluids or who work at
sites where there is a potential for an exposure to medical wastes.

After the occurrence of an occupational exposure, a post-exposure follow-up
examination will occur. All medical evaluations and procedures are performed
under the supervision of EMR and will be conducted at the health monitoring
clinic normally used by ABB-ES associates or a clinic or hospital near the site.
All evaluations, procedures, vaccinations, and post-exposure management will be
conducted according to current standard recommendations of U.S. Public Health
Service.

Following a report of an exposure incident, each associate will immediately
receive a confidential medical evaluation and follow-up. Included in this
examination will be the following elements:

1. Documentation of the route(s) of exposure, and the circumstances
under which the exposure incident occurred.

2. Identification and documentation of the source individual, unless
ABB-ES can establish that identification is infeasible or prohibited
by state or local law.

3. Testing the source individual'’s blood as soon as possible for HBV.
Testing for HIV is performed only after consent is obtained. If
consent is not obtained, document that legally required consent
cannot be obtained as needed. When the source individual is already
known to be infected with HBV or HIV, this testing does not need to
be repeated.
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4, Results of the source individual'’s testing will be made available to
the exposed associate, and the associate will be informed of
applicable laws and regulations concerning disclosure of the
identity and the infectious status of the source individual.

5. The exposed associate’s blood will be collected and tested after
consent is obtained. If the associate consents to baseline blood
collection but does not give consent at that time for HIV serologic
testing, the sample is preserved for at least 90 days. If within 90
days of the exposure incident, the associate elects to have the
baseline sample tested, the testing is done as soon as feasible.

6. High-risk exposure involves blood or body fluids introduced through
intact skin or splashed onto mucous membranes or broken or abraded
skin of the associate. Any associate sustaining a high-risk
exposure should notify the HSM immediately.

7. Follow-up of the exposed associate includes any or all of the
following: (a) antibody or antigen testing; (b) counseling; (c)
illness reporting; and (d) safe and effective post-exposure measures
to prevent the spread of disease.

8. EMR already has or will be provided the following information:

a. A copy of the Bloodborne Pathogen Standard and it’s appendices
(29 CFR 1910.1030). ‘

b. A description of the affected associates’s duties as they
relate to the exposure.

c. Documentation of the route(s) of exposure and circumstances
under which exposure occurred.

d. Results of the source individual’s tests if available.

e. All medical records relevant to the appropriate treatment of
the associate including vaccination status.

9. A physician’s written opinion will be sent to the associate with a
copy to the HSM within 15 days of the completion of the evaluation.
The written opinion to the HSM will be limited to:

a. the physician’s recommended limitations on the associate’s
ability to receive hepatitis B vaccination;

b. a statement that the associate has been informed of the
results of the medical evaluation; and

c. a statement that the associate has been told about any medical
conditions resulting from exposure to blood or other poten-
tially infectious materials that require further evaluation or
treatment.
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All other findings and diagnoses will remain confidential and will
not be included in the HSM’s copy of the written report.
S.8 DEFINITIONS AND ACRONYMS
ABB-ES - ABB Environmental Services, Inc.
AIDS - Acquired Immunodeficiency Syndrome
BLOOD - Human blood, human blood components, and products made from human blood.
BLOODBORNE PATHOGENS - Pathogenic microorganisms that are present in human blood

and can cause disease in humans. These pathogens include but are not limited to,
hepatitis B virus (HBV) and *uman immunodeficiency virus (HIV).

CONTAMINATED - Iihe presence . = reasonably anticipate: presence of blood or
other potentially infectious ils on an item or surtace.

CONTAMINATED LAUNDRY - Launc. ich has been soiled with blood or other
potentially infectious materials aay contain sharps.

CONTAMINATED SHARPS - Any contaminated object that can penetrate the skin,
including, but no limited to, needles, scalpels, broken glass, broken capillary
tubes, and exposed ends of dental wire.

CPR - Cardiopulmonary resuscitation

DECONTAMINATION - The use of physical or chemical means to remove, inactivate,
or destroy bloodborne pathogens on a surface or item to the point where they are
no longer capable of transmitting infectious particles and the surface or items
is rendered safe for handling, use, or disposal.

ECP - Exposure Control Plan

EMR - Environmmental Medicine Resources, Inc.

ENGINEERING CONTROLS - Controls that isolate or remove the bloodborne pathogens
from the workplace.

EXPOSURE INCIDENT - A specific eye, mouth, other mucous membrane, non-intact
skin, or parenteral contact with blood or other potentially infectious materials

that results from the performance of an employee’s duties.

HANDWASHING FACILITIES - Facility providing an adequate supply of running potable
water, soap, and single-use towels or hot-air drying machines.

HASP - Health and Safety Plan
HBV - Hepatitis B wvirus.
HIV - Human immunodeficiency virus.

HSM - Health and Safety Manager
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HSO - Health and Safety Officer

OCCUPATIONAL EXPOSURE - Reasonably anticipated skin, eye, mucous membrane, or
parenteral contact with blood or other potentially infectious materials that may
result from performance of an associate’s duties.

OSHA - Occupational Safety and Health Administration
OTHER POTENTIALLY INFECTIOUS MATERIALS - are defined as:

1. The following human body fluids: semen, vaginal secretions,
cerebrospinal fluid, synovial fluid, pleural fluid, pericardial
fluid, peritoneal fluid, amniotic fluid, saliva in dental proce-
dures, and any body fluid that is visibly contaminated with blood,
and all body fluids in situations where it is difficult or impossi-
ble to differentiate between body fluids.

2. Any unfixed tissue or organ (other than intact skin) from a human
(living or dead).

PARENTERAL - Piercing mucous membranes or the skin barrier through such events
as needlesticks, human bites, cuts, and abrasions.

PERSONAL PROTECTIVE EQUIPMENT (PPE)- Specialized clothing or equipment worn by
an associate for protection against a hazard. General work clothes (e.g.,
uniforms, pants, shirts, or blouses) not intended to function as protection
against a hazard are not considered to be personal protection equipment.

REGULATED WASTE - Liquid or semiliquid blood or other potentially infectious
materials; contaminated items that would release blood or other potentially
infectious materials in a liquid or semiliquid state if compressed; items caked
with dried blood or other potentially infectious materials that are capable of
releasing these materials during handling; contaminated sharps; and pathological
and microbiological wastes.

SOURCE INDIVIDUAL - Any individual, living or dead, whose blood or other
potentially infectious materials may be a source of occupational exposure to the
employee. Examples include, but are not limited to, hospital and clinic
patients, clients in institutions for the developmentally disabled, trauma
victims, clients of drug and alcohol treatment facilities, residents of hospices
and nursing homes, human remains, and individuals who donate or sell blood or
blood components.

STERILIZE - Use of physical or chemical procedures to destroy all microbial life,
including highly resistant bacterial endospores.

UNIVERSAL PRECAUTIONS - An approach to infection control. According to the
concept of Universal Precautions, all human blood and certain human body fluids
are treated as if known to be infectious for HIV, HBV, and other bloodborne
pathogens.

WORK PRACTICE CONTROLS - Controls that reduce the likelihood of exposure by
altering the manner in which a task is performed (e.g., by prohibiting recapping
of needles, using a two-handed technique).
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Figure S-1: Biohazard Symbol



ABB ENVIRONMENTAL SERVICES, INC.

DECLINATION FORM FOR HEPATITIS B VACCINE

I understand that due to my occupational exposure to blood and other potentially infectious
materials 1 may be at risk of acquiring hepatitis B virus (HBV) infection. I have been given
the opportunity to be vaccinated with hepatitis B vaccine at no charge to me. However, |
decline hepatitis B vaccination at this time. I understand that by declining this vaccine, I
continue to be at risk of acquiring hepatitis B, a serious disease. If in the future I continue to
have occupational exposure to blood or other potentially infectious materials and I want to be
vaccinated with hepatitis B vaccine, I can receive the vaccination series at no charge to me.

Employee Signature:

Social Security Number:

Date:

Signature of Witness:

Figure S-2: Declination Form For Hepatitis B Vaccine
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APPENDIX T UNEXPLODED ORDNANCE (UXO)

T.1 INTRODUCTION

There are a variety of Safety precautions, both general and specific, which
relate to Ordnance Explosive Waste Hazardous/Non-hazardous (OEW) operations.
These related safety precautions should be consulted and complied with, as
appropriate to the operation or situation. By their nature, OEW operations are
hazardous and certain calculated risks must be taken such as, ingenuity,
judgement, common sense and, above all the mastery of Explosive Ordnance Disposal
(EOD) techniques and observance of EOD principles will determine success or
failure. The below listed safety precautions are general in nature and are
applicable to EOD/OEW operations involving ordnance of all nations.

T.2 GENERAL SAFETY PRECAUTIONS

The following general safety precautions are applicable to OEW related
operations.

. During EOD/OEW operations only the minimum number of personnel
essential to the operation should be present in the vicinity.
EOD/OEW operations will normally be conducted by a minimum of two
EOD technicians.

. Do not allow unauthorized or unnecessary personnel to be present in
the vicinity of possible hazardous explosive ordnance or when
EOD/OEW operations are pending or in progress.

. Personnel working with explosives and explosive ordnance shall
comply with the following:

- Do not carry fire or spark-producing devices on site.

- Do not smoke, except in authorized areas.

- Do not have fires for heating or cooking, except in authorized
areas.

- Do not conduct operations without approved Standard Operating
procedures (SOP) and proper supervision.

- Do not become careless by reason of familiarity with ammuni-
tion.

- Do not conduct explosive operations during electrical, sand,
dust, or snow storms.

- Do not conduct explosive operations between sunset and dawn.

. A records search should indicate the possibility of encountering
foreign Unexploded Ordnance (UXO), ordnance containing toxic
chemicals, or experimental ordnance on the work site. Remember that
some foreign UXO has been returned to the United States for
exploitation, test firing, and disposal. If the records search
indicates that UXO containing military toxic chemical agents may be
on the site, a decontamination plan shall be approved prior to entry
onto the site. If a chemical UXO is encountered, the 2-man concept
is immediately implemented and notification shall be made through
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proper channels. EOD personnel shall immediately establish and
maintain security of the UXO and the immediate vicinity until
military authorities arrive and assume custody.

In dealing with an unknown type of ordnance, past experience,
conditions of delivery, and probable or obvious targets will usually
provide a clue as to the type of ordnance. However, considerations
should include:

- The most hazardous type it could be.
- The most hazardous feature it could contain.
- The most hazardous condition it could be in.

Make every effort to identify the ordnance before performing any
procedures. However, do not move the item to inspect it unless
absolutely necessary and then move it using remote means. Remotely
conduct any initial movement or jarring of a possibly hazardous
munition or item.

Care must be observed in probing for, moving, and handling UXO. Do
not depress plungers, turn vanes, or rotate spindles, levers,
setting rings, or other fittings on the ordnance.

Do not disassemble or subject any UXO to unnecessary movement,
except in response to a valid requirement.

Personnel preparing to work on possible live ordnance that could
contain electrical elements shall momentarily ground themselves
before touching the ordnance.

The site shall be surveyed for electromagnetic radiation (EMR) radio
frequency transmitters and appropriate action taken. Safe distances
have been established for specific transmitter power and transmit-
ters. These distances shall be made available to the contractor by
the Huntsville Division of the Corps of Engineers.

Do not take magnetic tools or equipment near and unidentified object
until it can be absolutely determined that the object is not
magnetically functioned.

Do not wear outer or undergarments made of wool, silk, or synthetic
textiles such as rayon and nylon while working on UXO. These
materials can generate sufficient static charge to ignite fuels or
initiate explosives. Any person coming in contact with an UXO shall
ground himself prior to touching Electroexplosive Device (EED).
This must be done to discharge any electrostatic charge accumulation
from the body.

Consider explosive ordnance which has been exposed to fire as
extremely hazardous. Chemical and physical changes may have

occurred to the contents, which render it much more sensitive.

Avoid inhaling and skin contact with smoke, fumes, and vapors of
explosives and related hazardous materials. Do not get in the smoke
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of burning explosives, including solid propellants. The smoke will
penetrate ordinary clothing. Severe dermatitis, as well as eye and
respiratory irritation, can result. If the smoke cannot be avoided,
wear protective clothing and a self contained breathing apparatus.
Wear gloves and wash thoroughly with soap and water as soon as
possible after handling known/unknown explosives and propellants.

Do not ingest any explosive material; most are poisonous if taken
internally. Do not inhale the gaseous products of high explosive
detonations (certain types of gases produced are poisonous).

Do not subject any explosive-loaded item of ordnance to shock or
rough handling.

Protect explosive-loaded ordnance and explosive-loaded components
from extremes of heat, including the direct rays of the sun.

Do not carry explosives or explosive components in pockets or
elsewhere on the body, unless in special containers designed and
approved for this purpose.

Do not permit smoking, matches, or other sources of fire or flame
within 100 feet of an area in which explosives or explosive-loaded
ordnance is being handled.

Exercise extreme caution in dealing with old, damaged, and possibly
deteriorated explosive-loaded ordnance. Certain explosives, notably
picric acid and ammonium picrate, may react with metals, other
explosives, air, or chemicals in the earth to produce extremely
sensitive explosive compounds.

Do not rely on the color coding of UXO for positive identification
of contents. Munitions having none, incomplete, or improper color
coding have been encountered.

Assume a practice UXO contains a live charge it can be determined
otherwise.

Avoid the area forward of the nose of a munition until it can be
determined that the item is not a shaped charge, High Explosive
Anti-Tank (HEAT) UXO. The explosive jet can be fatal to great
distances forward of the longitudinal axis of the item.

Assume any shaped charge munition to contain a piezoelectric (PZ)
graze sensitive fuzing system until the fuzing is otherwise
jidentified. A PZ graze sensitive fuse is extremely sensitive. It
can fire at the slightest physical change, and may remain hazardous
for an indefinite period of time.

Anticipate a detonation when burning any explosive. Certain low
explosives, such as black powder, casting powders, and solid
propellants having a nitrogen content can react under certain
conditions with a violence approaching a high order detonation.

T-3



Civil War projectiles shall be treated as any other UXO, especially
projectiles with uncut Bormann ti-= fuses and projectiles with
percussion fuses, brass in part:. ular. These have generally
provided a watertight seal, even if they have been in the ground
over one-hundred years. No projectile should be exposed to excess
heat. The ignition point of black powder, used as a bursting charge
in all Civil War projectiles, is 457 degrees Fahrenheit. Under no
circumstances should an attempt be made to drill a hole in a
projectile, either through the fuse or the body of the projectile.

T.3 EXCAVATION OF UNEXPLODED ORDNANCE

T.4 SAFETY
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The usual method for uncovering buried UXO is to excavate by hand.
Hand excavation is the most reliable method for uncovering UXO, but
unless the UX0 is very near the surface, hand excavation exposes
more people to the hazard of detonation for a longer period of time
than any other method.

Earth moving machinery (EMM) may be used to excavate for buried UXO,
if the UXO is estimated to be deeper than 12 inches. EMM shall not
be used to excavate within 12 inches of an UXO. When excavation
gets within 12 inches of an UXO, hand excavation shall be used to
uncover the UXO.

Excavation shall comply with the provisions of 29 CFR 1926 subpart
P.

Perform initial movement of an embedded projectile remotely. First
movement of an embedded projectile may cause fuse functioning.
During this remote operation, precautions shall be taken for a
high-order detonation.

UX0 which penetrates the earth to a depth where the force of the
explosion is not enough to rupture the earth’s surface forms an
underground cavity called a camouflet. Camouflets will be filled
with the end product of the explosion, carbon monoxide gas.
Camouflet detection and precautions must be considered if records
search indicates the site was used as an impact area.

PRECAUTIONS FOR FUSES

Before any movement of an UXO, the fuse condition must be ascer-
tained. If the condition is questionable, consider the fuse armed.
The fuse is considered the most hazardous component of UXO,
regardless of type or condition.

Observe magnetic and acoustic precautions when approaching and
unidentified fuse.

Avoid any unnecessary movement of an armed fuse. Perform any initial

movement of an armed fuse remotely and avoid any wunnecessary
movement of an armed fuse.

T-4



Do not disturb a piezoelectric firing crystal in any way.

When transporting a possible armed fuse, position the fuse in the
most neutral orientation possible.

Do not subject a mechanical time fuse to any unnecessary movement.
Do not attempt to reset an adjustable clockwork fuse.

Do not turn off or on any source of radio frequency or any rapidly
alternating electric current in the vicinity of a known or suspected

proximity variable time (VT) fuse.

Do not approach a proximity VT fuse until the prescribed waiting
period has elapsed, and then approach from the rear.

Keep a fuse which has been removed from ordnance, separated from
other explosive ordnance.

T.5 PRECAUTIONS FOR PYROTECHNICS AND INCENDIARY MUNITIONS
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Protect the eyes by number 6 shade welders goggles, or equivalent,
if visual exposure to burning pyrotechnic material is probable.

Use sand to smother incendiary fires. Water may induce a violent
reaction or be completely ineffective.

Bury the incendiary-loaded munitions in sand when transporting.
This will smother any fire which may start until other corrective

actions can be taken.

Anticipate a high-order detonation when burning pyrotechnic or
incendiary loaded ordnance.

Do not approach a pyrotechnic or incendiary ordnance burn for 30
minutes after cessation of burning.

Do not attempt to dispose of photoflash munitions by burning.

Do not 1look directly at photoflash munitions during disposal
operations.

Photoflash powder is extremely sensitive, as it contains black
powder and aluminum.

Use oil or WD-40 to desensitize spilled photoflash powder.

Do not manually remove fuses from munitions containing photoflash
powder.

Photoflash powder generates hydrogen gas when exposed to moisture.



T.6 SAFETY
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Expended pyrotechnic/practice devices may contain red/white
phosphorus residue. Due to incomplete combustion, red and white
phosphorus may be present and re-ignite spontaneously if subjected
to friction, or if the crust is broken.

Extra care shall be taken when uncovering a buried UXO if a records
search indicated white phosphorus (WP) munitions were fired or
destroyed in the area. A buried WP munition may be damaged and when
exposed to air, may start burning and detonate. An ample supply of
water and mud shall be immediately available if excavation reveals
a WP UXO. Appropriate protective equipment and first aid shall
also be immediately available.

Do not approach a smoking WP UXO. Burning WP may detonate the
burster or dispersal explosive charge at any time.

Do not transport a WP munition, unless it is immersed in water, mud
or wet sand.

WP UXO shall not be detonated into the ground. The UXO shall be
counter-charged on the bottom-center-line.

PRECAUTIONS FOR AIRCRAFT - HAZARDS AND ASSOCIATED MUNITIONS

Turn off aircraft power prior to working on any munition or hazard
still attached to the aircraft.

Ensure that the aircraft and all personnel are properly grounded
before operations on any ordnance attached to the aircraft.

Always consider a dispenser to be loaded. The presence or absence
of a payload may not be obvious from an external examination.

Do not remove munitions from a dispenser unless absolutely neces-
sary. Many of the contained munitions are designed to arm as soon
as they leave the dispenser.

Approach and work on unfired rocket and missile motors from the
side. Do not expose electrically fired rocket motors within 150
feet of any exposed electronic transmitting equipment or exposed
antenna leads.

When approaching an unidentified guided missile, observe liquid fuel
and liquid oxidizer precautions until monitoring has been verified

that the missile does not contain these hazards.

Do not disconnect or cut any electrical cable unless it is specifi-
cally prescribed in the EOD procedure.

Be aware of high voltage, thermal batteries, wet cell battery acid
and high pressure lines.
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T.8 RENDER
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Always approach an aircraft involved in an accident at a 45 degree
angle from the rear.

Some practice bombs do not contain any positive safety features.
Positively identify and review all safety precautions prior to
handling practice bombs.

PRECAUTIONS FOR GROUND LAUNCHED AND EMPLOYED MUNITIONS

All munitions that have been fired, launched, thrown, placed, etc.,
will be considered armed.

Permit only one man at a time to work on a mine.

Consider an emplaced landmine armed until proven otherwise. Many
training mines contain firing indicator charges capable of inflict-
ing serious injury.

Exercise care with wooden mines that have been buried for a long
time. Because of soil conditions, the wood deteriorates and the
slightest inadvertent pressure on top may initiate the fuse.

Probe and examine carefully the ground around a mine before starting
to work on it.

Be constantly on the lookout for boobytraps.

Before lifting a mine, neutralize all fuses and remove the mine
remotely.

Always assume a mine to be protected by other mines, anti-lift
devises and other boobytraps.

Do not cut or pull a taut wire, never pull a slack one; look at both
ends of a wire before you touch it.

SAFE PROCEDURES AND DISPOSAL OF UNEXPLODED ORDNANCE

The preferred and safest method for disposal of UXO is to destroy it
in its original position by detonation. This method should be used
whenever considerations and circumstances permit.

No UXO shall be destroyed until it has been positively identified.
Make every effort to identify the UXO. Carefully examine the item
for markings and other identifying features such as shape, size, and
external markings. However, do not remove the item to inspect it.
If an unknown UXO is encountered, photographs shall be taken and
express-mailed to CEHND-ED SY (or other governing agency), which has
access to the Army Technical Manual (TM) 60 Series publications.

If the situation dictates, protective measures to reduce shock
blast, and fragmentation damage shall be taken. ™ 5-855-1,
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Fundamentals . of Protective Design for Conventional Weapons and
associated software program "CONWEP" contains data on blast effects,
groundshock, cratering, ejecta, and fragmentation.

Consideration shall be given to tamping the UXO to control frag-
ments, 1f the situation warrants.

Coordination with the appropriate airspace representative shall be
conducted and the appropriate notification procedures arranged.

A post-search of the detonation site shall be conducted to assure a
complete disposal was accomplished.

Do not pack a bomb fuse well with explosives, unless it can be
positively confirmed that the fuse does mnot contain any fuse
components.

If a UXO must be transported off site for disposal, the provisions
of 49 CFR 100-199, state and local laws shall be followed.

If base-ejection type projectiles must be transported to a disposal
area or collection point, the base shall be oriented in the rear of
the vehicle and the projectile secured, in the event the ejection
charge functions in route.

If an UXO with exposed hazardous filler (HE, etc.) has to be moved
to a disposal area, the item shall be placed in a heavy duty plastic
bag to prevent migration of the hazardous filler. Padding should
also be added to protect the exposed filler from heat, shock, and
friction.

Do not undertake the handling or disposal of liquid propellant fuels
or oxidizers if not familiar with the characteristics of the
material.

Inert ordnance will not be disposed of or sold for scrap until the
internal fillers have been exposed. Heat generated during reclama-
tion operation can cause the inert filler, moisture and air to
expand and burst sealed casings. Venting or exposure may be
accomplished in any way necessary to preclude rupture due to
confined pressure.
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APPENDIX U USE OF EXPLOSIVES FOR SEISMIC REFRACTION SURVEYS

U.1 INTRODUCTION

This appendix lists some of the more important aspects of the purchase,
transport, storage, handling, and use of explosives. It is intended as a general
guide for ABB-ES personnel who may be involved in conducting seismic surveys or
who may be overseeing or auditing such surveys. It is not intended as a stand-
alone reference replacing appropriate federal and/or state regulations, which can
be very specific about certain aspects regarding explosives.

Many recent advances in computer software and hardware and hardware technology
have revolutionized data processing and interpretating in the seismic industry.
Likewise, the recent development of sophisticated (and very expensive) truck-
mounted energy sources that can scan a large range of frequencies for optimum
response from deep reflecting horizons has made possible reflection surveys for
hydrocarbon deposits to depths of up to 20 kilometers. However, for shallow
(i.e., the upper several hundred feet) seismic refraction surveys, the best and
most economical energy source continues to be small explosive charges detonated
with electric blasting caps.

A small explosive charge, as defined herein, consists of the equivalent of from
1/8 to 1 pound of dynamite which is primed for detonation with one or more
electric blasting caps. The "dynamite" that ABB-ES generally uses is KINESTIK
1/3, which consists of a powder and liquid, mixed onsite to form an explosive
similar in performance to dynamite. Each stick (86 to a case) is equivalent to
1/3 pound of dynamite. Before mixing, the two parts are not considered by the
DOT to he explosive; therefore, they can be shipped, transported, and stored with
no special precautions. In practice, ABB-ES personnel shall take every
precaution to ensure that the powder and liquid are separated while being stored
for any length of time to prevent unauthorized access to potentially explosive
materials.

Electric blasting caps come in two configurations acceptable for seismographic
work. The "seismograph" variety is best because of its repeatability with regard
to delay time (i.e., the time that elapses between when the "fire" button on the
blaster is depressed and when the blasting cap actually detonates). The other
type is known as "instantaneous," and it has acceptable delay time characteris-
tics. Blasting caps are graded by the federal government (and all states) a
Class A explosive and must be handled and stored accordingly. Requirements for
Class A explosive are discussed in the following subsection.

U.2 PURCHASE, TRANSPORT, AND STORAGE

The federal government has specific guidelines regarding the purchase, transport,
and storage of explosives, particularly regarding interstate commerce. In
addition, each state has developed regulations that supersede federal regulations
if they are more restrictive. Therefore, the user must become familiar with
federal as well as state regulations. In practice, it is unlikely that ABB-ES
would ever become involved in interstate activities regarding explosives. In
fact, it has been ABB-ES's practice to subcontract out-of-state blasting
activities to a local blaster to minimize expenses that would otherwise be
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incurred in obtaining necessary permits, and to eliminate time expended to
purchase, transport, and store explosives. The following subsections pertain to
State of Maine requirements. Other states can be and are different from Maine,
and requirements vary widely.

U.2.1 Purchase

In the State of Maine, a blasting license for an individual is not required.
Such a license 1s required in Massachusetts (a competency license) and New York
(an explosives license). However, the State of Maine does require a written
permit, issued by the Commissioner of Public Safety, for the transport of
explosives in intrastate commerce in quantities larger than 200 pounds of
dynamite, or more than 500 electric blasting caps. Although ABB-ES never
transports quantities exceeding these amounts, it has been company policy to
obtain the State Permit to Transport Explosives, because it provides additional
credibility to explosives vendors and local officials.

Before purchasing explosives in Maine, the user must obtain a permit from the
fire marshal or appropriate local official in the town in which the explosives
are to be used and/or stored. The local official must first establish the
identity of the applicant, verify that he or she is older than 21 years of age
and is a U.S. citizen, and inquire about the intended use of the explosives.
Permitting thorough local officials can be as easy as a courtesy telephone call
from the official notifying the local fire department or police chief (every town
or city handles explosives permitting a little differently).

Before selling explosives, the state requires the vendor to verify that a valid
permit has been issued to the buyer by the appropriate local town official. In
addition, the vendor should ascertain whether the buyer can comply with the rules
and regulations relative to the transport of explosives.

U.2.2 Transport

Before issuing the State Permit to Transport Explosives, officials from the
Department of Public Safety in Augusta, Maine, inspect the vehicle driven by the
applicant to ensure that it is roadworthy. They also inspect the explosives
magazine in which the explosives will be locked while in transit. State
regulations require that the magazine be constructed of 1-1/2-inch-thick planking
with no exposed metal on the inside (to eliminate sparks) and sheathed with
NO. 24-gauge galvanized sheet steel. The magazine should have a strong hasp and
padlock and be locked at all times when explosives are being transported. The
magazine should also be chained and locked within the vehicle to prevent removal
or shifting while under way. In addition, the vehicle should be equipped front
and rear with two l-quart (minimum) fire extinguishers suitable to extinguish
electrical fires, and four diamond-shaped Class "A" explosives signs mounted on
the front and rear and both sides of the vehicle. ABB-ES owns a "day" magazine
and other equipment that meets these requirements.

U.2.3 Storage

Regulations are very specific regarding storage. All that ABB-ES personnel need
to remember is Class "A" explosives must be returned for storage to a permanent
or temporary magazine before sunset on each day of usage. The ABB-ES day
magazine is not a permanent or temporary magazine. A permanent magazine is a
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substantial structure located well away from dwellings and buildings where people
work or congregate. It has walls 4 to 8 inches thick (depending on method of
construction), strong doors with interior hinges, and double-shielded locks
specially designed for storage magazines. The roof is constructed to be bullet-
proof, and foundation requirements are also specified. A temporary magazine is
usually a rather massive steel box (i.e., 350 to 500 pounds or more) on casters,
lined with thick wood planking, with double-shielded locks. It should be
securely fastened to the ground.

U.3 HANDLING AND USE

Safety shall be the foremost consideration whenever explosives are being used.
Seismic surveys routinely expend 20 to 30 sticks of dynamite (and an equal number
of electric blasting caps) during a single field day. To mix the KINESTIK, mix
one "tube" of the KINESTICK liquid (a clear red liquid composed of nitromethane)
with one "stick" of white powder (ammonium nitrate), and allow to stand until the
powder is thoroughly saturated with the liquid (it becomes pink); this takes 5
to 10 minutes. If the upper 4 feet of overburden are wet or saturated, it is a
good idea to seal the stick (equipped with a screw cap) with tape to prevent
contamination by groundwater. If groundwater enters the stick, it can cause the
KINESTIK to misfire.

While the KINESTIK is being mixed, a series of shotholes (usually five) are
prepared by driving a pointed l-and-3/4-inch steel bar to the desired depth (from
2 to 4 or 5 feet) with a sledgehammer. The shothole depth depends on soil
conditions and the anticipated size of the charge. Only when the explosives are
ready to be placed at the bottom of a shothole, a blasting cap is placed in a
molded cavity at the base of each stick. The blasting cap has two lead wires,
usually 8 or 12 feet long, which are grounded together with a removable metal
shield that should be left in place until the primed shot is ready to be fired.
This prevents the induction of electric charge, which could accidentally fire the
cap. The lead wires are used to connect the blasting cap to a double conductor
(i.e., "shot") wire leading to the blaster. The cap is secured to the KINESTIK
by two or more half-hitches with the two cap lead wires.

The explosive is not "primed" for detonation. After the primed shot is placed
at the bottom of the shothole, a small amount of native soil (preferably sand)
is placed in the hole and gently tamped with a tamping stick into the base of the
hole over the primed explosive charge. A proper tamping stick is wooden (non-
sparking), about 6 feet long and 1 to 1-1/4 inches in diameter (Note: dowel
stock works well). The tamping procedure continues until a uniform column of
native soil completely fills the shothole. One should be careful not to damage
the cap lead wires during the tamping process.

The removal metal shield grounding the two cap lead wires together is removed
only when the shot is ready to fire. Prior to making the connection between the
cap lead wire and the shot wire leading to the blaster, the person making the
connection should ascertain that the shot wire has been sorted out as the blaster
by the party chief (operating the blaster) so that inadvertent detonation is not
possible). While making the connection, the lead wires should be extended as far
from the shothole as possible. The person making the connection shall turn his
or her back to the shothole, remove the metal grounding shield, and attach the
shot wire leads (no polarity) to the cap wire leads.
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As each shot is detonated, one person (usually the one making the connection)
will be assigned to verify that no one is near the shot. The party chief shall
then call out, "Are you clear (of the shot)?" The response, "all clear"
indicates that everything is ready and no one is close enough to be in any danger
when the shot is detonated. A "safe" distance varies with soil conditions and
the depth of the shot; 75 to 100 feet is generally adequate. The party chief
then calls out to everyone in the area, "Fire in the hole," and the charge is
detonated.

If a misfire occurs (extremely rare), it is the responsibility of the party chief
to remove the undetonated charge from the ground with a nonsparking shovel of
wood or brass. The party chief is responsible for maintaining an explosives log
that documents all explosives purchased, expended, stored, and destroyed. This
log is subject to inspection at any time by local, state, and federal officials.
It provides a record detailing the disposition of every cap and stick of dynamite
(or KINESTIK) that comes under the control of ABB-ES personnel.

The amount of explosives that can be loaded into a shothole depends on the nature
of the surface materials and the depth of the water table. Some general rules
follow:

. use as few explosives as necessary to produce good quality data

. the more granular the soils, the more explosives will be required
(to produce good data); the finer the soils, the fewer will be
required

. the deeper the water table, the more explosives required, and vice
versa

. the deeper the bedrock, the more explosives will be required, and

vice versa

When ascertaining the proper explosive charge to produce good data at a new site,
it is good practice to start with a single shothole well away from any buildings
and power lines, and perform a test shot to determine local soil (an energy
transmission) characteristics. Start with a small charge (e.g., half a stock of
KINESTIK, obtained by mixing half the liquid from one tube with half the powder
form one stick) buried to moderate depth (e.g., 3 feet) and increase (or
decrease) the amount of the charge (and the depth of the shothole) as necessary.

U.4 EXPLOSIVE USE AT NAS CECIL FIELD

If seismic refraction surveys utilizing explosives are conducted at NAS Cecil
Field, the purchase, storage, transportation, and handling of explosives will be
subcontracted to a Florida licensed professional blaster. The blaster will be
responsible for the safe handling, storage, and use of explosives in accordance
with federal, state, and local regulations.
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PUBLIC HEALTH
FACT SHEET LYME DISEASE

Acknowledgemants: Partians of this taxt are reproduced from Fact Sheets sugisned by the
Massachuserts and Maryland Deganmants of Public Health. '
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Lyma Diseasa is an illness causaed by bacteria that are transmitad to humans, degs, horsas and
other animais by thae bite of an infected daer tick (xodes dammini). Whila raraly lifa-ihreataning t is an
impartant illnass becausa of its patantial 1o cause prodlems in e joints, nervous systam, and heart.

i m i F ?
Transmission of Lyma Diseasae has been documented in many pants of the wor!d. It occurs over
wide areas of the United States, but partcularty along the east coast. it was first reczgnized in the U.S. in
1975 as tha result of an investigation of a group of childran with anthritis in Lyma, Connascticut.

i me Di ransmitted?

The bacteria that cause Lyma Diseasas are acquirad by juvenile deer ticks (larvaa) through
faading on an infacted animal, usually a mousa. At a subsequent stage in development (nymph), tha ticks
cling to vegetaticn in brushy, wooded, or grassy areas and transfer by direct contact o the skin of
passing animals and humans. The bite of the infected tick can then transmit the bactaria to the new host.
This transmission of the infecious organism appaears 1o require that the tick be attached for at least 24
hours.
s

The immature deer tick is vary smalil, and when attachaed to the skin may not Be immodiately.
naticeable. The approximatae size of tha tick at various stages of davelopment is illustratad balow:

Larva Nymph Adutlt Engorged adutt
Actual size . ¢ & > ;?j
August June April, May
September July  September - December

During its complex twa-year lifa Cyc'e the tick can infect a variety of hosts inciucing white-feotad
mica, deer, and other wild and domastic animals as well as humars. Lyme Diseasa is most ccmmonly
acquired in the summaer months, lass often in early spring or (ate fall, and cniy rarely during the wintar.

R is important to note that not all ticks carry Lyma diseasa. The ccmmon dzg tick fer axample
doas not transmit tha infection. Even a daer tick bita does nat necassarily maean that dissasa will failow,
becausa not aill members of the spacies are infectad. Prompt ramaval ¢f a tick will graatly decreasa the
risk of dissasa transmissian.

ra thae symotoms of Lyme Nisazsa?

Eadv Svmptoms:

Thae first symptem of Lyma Diseasa is usually-but not always- a skin rash callad Erthema
Migrans (EM). While the tick may have gone undstectad, the rash cccurs at tha site of *Re bite. It begins
as a small red area 3 10 32 days after tha bite, then graduaily enlarges, chan with sarial claaring at the
center, so that it rasamoles a doughnaut The rash may be accampanied By tHu-ike sumaizms such as
faver, headachae, stiff neck, sara and aching muscias ard joints, fatigua, sora throat, ang sweilen Glands.
Thera may be mukhiole rashes in cthar areas of the Decy that davaico a=ar iha rasa tma: sazurs at *ha sia
ct the bita. Thasa symptoms may ¢isaszear an thaif cwn over a paroc ¢f weaexs. Howsyar, ina rash may
recur in aoout 5C% of untreatad pecole and mera saricus grediems may caveico latzr. Trammant with
apprceriata antibictics claars uo e rasn within days arc may prevant csmalicatic~s.

(1~ Laloldainal- B
Thrae maicr crgan systams-1na j0ints, narveus Sysiam, and Rear<an Ba 3%:2 3¢ waaxs-
Mol aitar tNe InMmal ek Sita. 2TmQugn SYMEIcms usudly ascaar wimim ‘our '3 S w3345, A smal



Aumcer ¢t paccle with Lyme Cisease may dave<o symoicms curng later stages witheut having hac 'ne
earty skin rasn.

Arthntis in tha large joints (primanly the <nee, aibow, and wrist) cczurs in mare nan cne-hadf of
untreatad parsans. The antnnus may move fram [sint '3 ot and can secsme carenic,

Naervaus systam campiications occur in 10% - 20% of infaczad sersans. These cemplicatiens
may taka many farms, some quna sencus. Treatmaent with intravencus antbiotics can e Raipfut,

Heart symptoms ccsur in §% - 10% of infactad zarsons. Siacorical canducsion in the heart may
be aftected and tha heart muscie may becsma inflamaed.

et ym i iae~ 2
Diagrasis is Sasad pnmarily an recsgnition cf tha typical symptams of Lyme Disaasa, especially
the charactaristic earty rash and on tha history of possitie fick expasure, such as Qutcoar activity in a
high-risk area. Atypical casas or casas with only later stage coempiicaticns can be difficut o diagnesa.
Laberatory tests are haeiplul in some crcumstancss. but require very careful intarpretation 3y 2 physician.
In general, the [ab tests are mere usaful in ading the diagnasis cf diseasa in latar stages han in diagncs-
ing early Lymae Disaase.

hatis *hg Traatmanrt far Lymg Ni ?

Oral antbictic reatmaent is banaficial early in illness. Twa commanly used madications in this
settings are Tetracycline and Amoxicillin, athough other antibictics may de substituted. Prompt treatment
of earty Lyme Disease may prevent later and mare serious comgplications. Treatmaent of jcint and nerveus
systam camplications is often accomplished with antibiotics given intravenously or by injection.

wCanltyme Di Prevented?

The only known way to get Lyma Diseasa is from the bite of an infectad tick. Kncwing whare
thesa ticks are found, aveiding such areas, and promptly removing the tick are the primary preventive
measuras. Parsans living in or visiting high-risk areas should take the {oilowing precautions:

» Dont walk barelegged in woads, Brush, or tall grass whaera ticks may bae found.

* It you do walk in such areas, wear a long-sleeved shin, lang pants, high socks (with pants
tucked inta socks), and closed shaoes or boots. Light colors will help you spat ticks on clothing.

* Apply a commarcial tick ragsilant on clothing, shoes, and sccks afer reading label instructions
carelully. Avoid applying high concantration preducts to the skin, particslarly of children.

» Canduct daily ick chacks” on yoursaif, your childraen, ccmpanicns and en pets whan you get
in frem the field. Shower, f passible. The ticks are oftan found an the thigh, flank, arms, ynderarms. and
legs, and may ba very small. Prompt ramoval of the tick will prevent infection.

+ To remaove an embeddad tick, use weezers to grip its bedy as cicsa o the skin as possible
and pull gantly but firmiy until the tick lets go. If tweezers are unavailasle, graso tha tick with piecs of
tissue. Do not handle the tick with bare hands.

* Know the symptoms of Lyma Disaasa. If you have been in an area whera ticks are found, and
you daveicp such symptoms, particularly the skin rasa and/ar “fiy® symprems, sae a physician gromety
for svaiuation and traatment.
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ATTACHMENT B

SITE 11 HASP ADDENDUM



NAS CECIL FIELD
HEALTH AND SAFETY PLAN ADDENDUM 1

SITE 11 - GOLF COURSE PESTICIDE DISPOSAL AREA

This is an addendum to the Cecil Field Health and Safety Plan for site 11 where an insecticide

1,2-dibromo-3-chloropropane (Nemagon), as well as other pesticides and herbicides were
reportedly buried near a golf course.

1.1 SCOPE OF WORK

In an effort to expedite the remediation action process at NAS Cecil Field, the Navy has begun
to identify sites that are candidates for the removal action process. The Golf Course Pesticide
Disposal Area, Site 11 (OUS6), has been identified as an appropriate site for removal action.

Work anticipated at the site include clearing brush, etc. from the area, a magnetometer survey
to identify anomalies, and test pitting to confirm location of buried drums.

1.2 SITE HISTORY AND LAYOUT

Site 11 is located approximately 600 feet northwest of building 398, between fairways 11 and
17. Based on the information provided in the IAS report, the site covers an area approximately
40 feet by 40 feet, encompassing approximately 0.1 acre.

The site was used as a disposal area for pesticide, fungicide, and herbicides containers from the
early 1970s to 1978. Typically, waste containers were collected from the golf course
maintenance building and transported to the site by hand or truck for disposal.

Approxima:ely two to four empty five-gallon cans were disposed per month at the site. The
cans were not rinsed prior to being taken to the site. The cans were allowed to accumulate for
a number of months before they were crushed by a front-end loader and buried approximately
three feet deep. It is estimated that between 200 and 450 empty 5-gallon cans were disposed at
the site during the time it was used.

After completion of a new pesticide facility (building 397) in 1978, two to three 30-gallon drums
of unused pesticide, of which at least one was reportedly Nemagon, and approximately 10-15
full 5-gallon containers of pesticides, herbicides and fungicides were discarded and buried at the
site. Many of these containers were beginning to rust, or lacked identification labels, and were
considered unusable for the new facility. Once the move was made to the new maintenance
facility, use of Site 11 for disposal purposes was discontinued. Potential wastes disposed at the
site are listed in Table 1.



Table 1

TYPICAL INVENTORIES OF PEST CONTROL MATERIALS

MAINTAINED AT THE GOLF COURSE FACILITY*

NAS CECIL FIELD

JACKSONVILLE, FLORIDA

PEST CONTROL MATERIAL

TYPE

NORMAL
INVENTORY

LEVEL

\

Carbaryl, 80% wettable powder (WP) Insecticide 150 pounds
Dursban, 23.5% emulsifiable concentrate (EC) Insecticide 20 gallons
Malathion, 57% EC Insecticide 10 gallons
Propoxur (Baygon), 70% WP Insecticide 50 pounds
Nemagon Insecticide 300 pounds
Buctril (Bromoxyril) 33.8% EC Herbicide 4 gallons
Monosodium acid methane arsonate, 48% EC Herbicide 90 gallons
Round-up (glyphosate), 41% EC Herbicide 5 gallons
Trimec, 30% EC Herbicide 10 gallons
Trimec, 43% EC Herbicide 5 gallons
2,4-D, 47.4% Amine Herbicide 40 gallons
Dithane (Manzate), 80% WP Fungicide 200 pounds
Maneb (Tersan LSR), 80% WP Fungicide 30 pounds
Maneb (Tersan), 75% WP Fungicide 70 pounds
Form-A-Turf (formaldehyde), 31% EC Fungicide 10 gallons
Daconil Fungicide 10 gallons

*Based On INterviews with pest control personnel and the 1979 Pest Management Plan.




1.3 TRAINING

In addition to the training requirements of the Hazardous Waste Operations and Emergency
Response Standard (29 CFR 1910.120) (See HASP Appendix A, Section 4), training in
compliance with the OSHA standard for 1,2-dibromo-3-chloropropane (Nemagon) (29 CFR
1910.1044) will be required for all personnel who work on site 11. This training will include:

1. A review of Appendix A of the OSHA Standard (Substance Safety Data Sheet for
Nemagon)

2. Information on the quantity, location, manner of use, release, or storage of Nemagon as
well as all necessary protective steps to use.

3. A review of the purpose, proper use, and limitations of respirators.

4. The purpose and description of the medical surveillance program required by the
standard.

S. A review of the standard, including appendices.

Maintenance personnel, golfers, as well as base personnel will be informed of the work being
conducted and instructed to keep away.

1.4 MEDICAL SURVEILLANCE

In addition to the medical surveillance requirements of the Hazardous Waste Operations and
Emergency Response Standard (29 CFR 1910.120) (See HASP Appendix A, Section 3), ail
workers entering or potentially entering the exclusion zone on Site 11 who could potentially
come in contact with Nemagon, will be required to receive additional medical surveillance in
compliance with the OSHA standard for 1,2-dibromo-3-chloropropane (Nemagon) (29 CFR
1910.1044).

The testing required of 1910.1044 (m) include:
l. A medical and occupational history including reproductive history.

2. A physical examination, including examination of the genito-urinary tract, testicle size,
and body habitus including a determination of sperm count.

3. A serum specimen and following determinations made by radioimmunoassay techniques
utilizing National Institutes of Health (NIH) specific antigen or one of equivalent
sensitivity for a) Serum follicle stimulating hormone (FSH); b) Serum luteinizing
hormone (LH); and c) Serum total estrogen (females only).

4. Any other tests deemed appropriate by the examining physician.



See 1910.1044 Appendix C - Medical Surveillance Guidelines for DBCP (Nemagon) for further
information on required procedures.

1.5 HEALTH HAZARDS

Table 1 lists the pesticides, herbicides, and fungicides of the typical inventories used at the site.
The material safety data sheets (MSDS) for all listed materials are attached. Refer to the
MSDSs for further information on these materials.

The pesticide Nemagon is the contaminant of concern at Site 11. This compound has an OSHA
PEL of 1 ppb, cannot be detected adequately by any real-time monitoring instrumentation, is
absorbed through all routes of entry into the body (inhalation, ingesting, dermal, and eye), can
cause breakthrough in impermeable work clothing, and causes cancer, atrophy of the testicles
(men), changes in the estrous cycle (women), liver disease, kidney disease, skin disease, as well
as causing blood disorders.

1.6 SAFETY HAZARDS

Safety hazards include those hazards that 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 heavy objects, vehicle traffic, Noise from the take-off and landing
of Jets, 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. Ice vests will be
worn by all workers wearing Level B PPE. (See Chapter 12 for further information on heat
stress.) 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.
Mechanical aids should always be used when available. Hearing protection will be worn when
working around the runways or in noisy areas. During all site activities, personnel should be
aware of the possibility of an encounter with poisonous snakes, particularly rattlesnakes, water
moccasins, and pygmy diamondbacks.

1.7 CONCLUSIONS/RISK ASSESSMENT

The risk to the workers doing the clearing and magnetometer survey is expected to be low. It
is not anticipated that these individuals will come in contact with potentially contaminated drums
or soil. Workers doing test-pitting have a potential to come in contact with high concentrations
of contaminants from full and unrinsed drums.



1.8 PROTECTIVE MEASURES

1.8.1 ENGINEERING CONTROLS/WORK PRACTICES

An attempt is being made to obtain a track-hoe with an enclosed cab to be used when test
pitting. All workers will stay clear of the exclusion zone until absolutely necessary to enter to
perform assigned task. All workers entering the exclusion zone should avoid unnecessary
contact with contaminated soil, containers, and equipment. All unessential personnel will be
prohibited from the site.

1.8.2 LEVELS OF PROTECTION

All invasive activities will be done in Level B PPE. Non-invasive or work with no potential for
accidental contact (clearing, magnetometer survey) will be done at Level D.

Level B PPE will include the following:

SCBA (pressure demand) or supplied air respirator (pressure demand with escape SCBA)

Hooded chemical resistant clothing made from Dupont Barricade fabric.

Outer Glove - SilverShield

Inner Glove - Nitrile

Boots - Steel Toe, ANSI approved

Boot covers - 4-H (Ansel Edmont)

Hard Hat

Ice vest
1.8.3 AIR MONITORING
Real time monitoring will be conducted with a respirable dust monitor, LEL/Oxygen meter and
PID. (Note: Due to Nemagon having a PEL of 1 ppb, real time monitoring for volatiles in the
breathing zone is impractical).
The perimeter of the exclusion zone will be monitored with a respirable dust monitor and PID.
If dust level exceed 5 ug/m’, work will halt and dust control measures instigated. If PID
readings exceed background, work will halt and all non-exclusion zone workers will backoff to
a safe area. The workers in the exclusion zone will attempt to determine the source. Work will
continue only if the source has been determined not to be Nemagon, the source has been

contained, or when the exclusion zone has been enlarged sufficiently so that PID readings at the
perimeter are at background. If a contamination reduction zone, large enough to prevent any



possibility of exposures to golfers, cannot be established, all work will halt and a determination
made to either discontinue operations or close the golf course.

LEL will be measured at the source (e.g., test pit). The following action limits will be ysed:

LEL > 10% Work will continue only if proper precautions are taken (spark arresters, non-
sparking tools/spikes on track-hoe [bronze], intrinsically safe equipment)

LEL > 20% Work will halt until levels are reduced to below 20%.
1.8.4 PERSONAL MONITORING

Personal monitoring will be conducted once test pitting operations begin for all workers in the
exclusion zone. A Gillian high flow pump with a low flow attachment will be used to collect
samples on petroleum based charcoal absorption tubes for analysis of the breathing zone levels.
Two 4-hour samples, set at a flow rate of S0 ml/min, to collect a total volume of 10 liters will
be taken each of the 3 days test pitting is conducted to determine the workers time weighted
average.

The names of all the personnel who will work or potentially work in the exclusion zone, their
social security numbers, and their Company Names and Addresses will be documented. In
addition, environmental conditions (e.g., weather conditions, wind speed, topography, etc.) will
be noted. All personnel for whom the samples represent will be notified of the results within
5 working days of their receipt.

1.9 ZONATION

As work will be conducted near the fairways of an active golf course, extra precautions will be
taken to ensure the protection of the public.

The exclusion zone will be established approximately 30 feet around the anticipated test pit area.
The boundary will be marked with flagging or some other similar means. Near the entry into
the Exclusion zone, a sign stating:

DANGER
1,2-DIBROMO-3-CHLOROPROPANE (NEMAGON)
CANCER HAZARD
AUTHORIZED PERSONNEL ONLY
RESPIRATOR REQUIRED

The contamination reduction zone (CRZ) will be established at a sufficient distance from the
exclusion zone to ensure the public is kept well clear of the hazardous area. The perimeter of
the CRZ will be monitored, and all who approach the area will be instructed to kept out.



Any golf balls that enter the CRZ may be returned to their owner if there is no potential of
contamination. Any golf balls that enter the exclusion zone will be kept and disposed of as
hazardous waste.

1.10 DECONTAMINATION/DISPOSAL
The decontamination station will be positioned up wind from the test pitting activities.

If workers protective clothing becomes contaminated with Nemagon, it must be removed and
disposed of immediately.

All workers must wash their hands thoroughly with soap or a mild detergent before eating,
smoking, or using the toilet facilities. All workers must shower at the end of the work day.

A level B decontamination station will be established for the decontamination of all personnel
who enter the exclusion zone. All decontamination fluids will be collected and placed in 55
gallon drums for later disposal. All contaminated clothing will be bagged and placed in 55
gallon drums for disposal. All contaminated soil will be placed back into the test pit and
covered with clean soil. Refer to Section 8.0 of the HASP for further information.

1.11 EMERGENCY AND CONTINGENCY PLAN

Prior to the initiation of work activities, the wind direction will be noted and an area of refuge
established in the event an evacuation is required.

Should a container accidentally be damaged by the trackhoe, work will halt and workers will
back off until a determination using the PID and dust monitor is made that the established zones
are adequate to protect the support zone workers and the public. If Levels at the perimeter of
the exclusion zone exceed 5 ug/m’ or if PID readings exceed background, new zones will be
established. If safe zones cannot be established, the containers will covered immediately.

Once the adequacy of the zones has been confirmed, an attempt will be made to determine the
contents of the container by reading the label. Workers must maintain Level B PPE while in
the exclusion zone. The attempt to read the label will be done as remotely as possible.

A shower facility will be located in the CRZ for use in an emergency in the event that Nemagon
or Nemagon-contaminated soil comes in contact with a workers skin. The shower will also be
used to cool a worker in the event of heat stroke.

In the event that workers own clothing or shoes comes in contact with Nemagon, those clothing
will be removed immediately and not worn again until the Nemagon is completely removed.

1.11.1 EMERGENCY AND FIRST AID PROCEDURES



The following first aid procedures should be followed should workers be expose to or develop
symptoms of exposure to Nemagon:



Eve Exposure If Nemagon liquids or dust containing nemagon gets into your eyes, wash
immediately with large amounts of water (15-20 minutes), lifting the lower and upper lids
occasionally. Get medical attention immediately.

Skin Exposure If Nemagon liquids or dusts containing Nemagon get on you skin, immediately
wash with soap or mild detergent and water. If Nemagon liquids or dusts containing Nemagon
penetrate through your clothing, remove the clothing immediately and wash. If irritation is
present after washing, get medical attention.

Breathing If you or any person breathe in large amounts of Nemagon, move the exposed person
to fresh air at once. If breathing has stopped, perform artificial respiration. DO NOT USE
MOUTH-TO MOUTH. Keep the affected person warm and at rest. Get medical attention as
soon as possible.

Swallowing When Nemagon has been swallowed and the person is conscious, give the person
large amounts of water immediately. After the water has been swallowed, try to get the person
to vomit by having him tough the back of his throat with his finger. Do not make an
unconscious person vomit. Get medical attention immediately.

Approved by: 4%&4@%1,&/}/ Ve &P D/ /e /93
éaith and Safety Mangger Date




1,2-DIBROMO-3-CHLOROPROPANE (NEMAGON)
29 CFR 1910.1044

OSHA has a substance specific standard for one of the pesticides, 1,2-Dibromo-3-chloropropane
(Nemagon), reportedly buried at Site 11. This standard is one of the most stringent due to the
hazardous nature of the chemical. Because of the hazard associated with the compound, OSHA
requires all employees who may be exposed to Nemagon to be trained in the following aspects:

Appendix A - Substance Safety Data Sheet for Nemagon.

The quantity, location and manner of use, release, or storage of Nemagon and the
specific nature of operations which could result in exposure to Nemagon as well as any
necessary protective steps.

The purpose, proper use, and limitations of the respirators;

The purpose and description of the medical surveillance program required by the
standard.

Review of the standard including appendices. (Note: a copy of the standard and
appendicies are attached.)

This course will cover the above topics as well as a review of the personal monitoring equipment
and procedures.



29 CFR 1910.1044
1,2-DIBROMO-3-CHLOROPROPANE

(a) Scope and Application

(b)

(©)

(d

(e)

®

1. Applies to all occupational exposures to Nemagon

2. Does not apply when:

a. Applied and used as a pesticide.

b. When stored, transported, distributed, or sold in intact containers.
Definitions.
1. Emergency means any occurrence such as, but not limited to, equipment failure,

rupture of containers, or failure of control equipment which may, or does, result
in an unexpected release of Nemagon

Permissible Exposure Limit.
1. 1 ppb, 8-hour TWA

2. The employer shall assure that no employee is exposed to eye or skin contact with
Nemagon.

Notfication of use.
1. Within ten days following the introduction of Nemagon into the workplace, every

employer who has a workplace where Nemagon is present, shall report it to the
nearest OSHA Area Office.

Regulated area.

1. Employer must establish regulated areas where the levels of Nemagon are in
excess of the OSHA PEL. The exclusion zone will be considered the regulated
area.

Exposure Monitoring.

1. Personal sampling is required for all workers entering the exclusion zone that will
be representative of a workers 8-hour time weighted average.

2. Personal sampling is required in each workplace (e.g., site).



3. Repeat testing is required monthly if levels are above the PEL and quarterly if

below.

4, Additional testing is required whenever there is a change is process, production,
control, or personnel which may result in new or additional exposures to
Nemagon

5. Workers will be notified within five working days after the receipt of the results.

a. If levels are above the PEL, a notice of correction action will be included.

6. Accuracy of measurement will be + 25%, to the 95 percent confidence limit.

() Methods of Compliance.

1. Where feasible, engineering controls and work practices will be used to reduce
Nemagon levels to below the PEL or to the lowest levels achievable. If levels
cannot be reduced to below the PEL, respiratory protection (level B) must be
used.

2. Employer must establish a written program to reduce employee exposure to
Nemagon to below the PEL solely by means of engineering controls.

a. Must include schedule for development of the engineering and work
practice controls.

b. Employer must institute and maintain controls.
(h)  Respirators.
l. Respirators must be used:
a. during the period required to reduce levels to below the PEL.

b. During maintenance and repair activities in which engineering controls and
work practice controls are not feasible. (Including decontamination)

c. When engineering controls and work practice controls are not yet
sufficient to reduce exposure to below the PEL.

d. During emergencies.
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Respirator Selection:
a. Respirators must be provided and maintained by employer.

b. Respirators NIOSH approved.

c. Must have a respiratory protection program.

d. Must allow workers to clean respirators and face periodically to avoid skin
irritation.

e. Only Pressure-demand SCBA or Pressure-demand (or continuous flow)

Airline respirator with escape bottle will be allowed.

Emergency Situations

L.

2.

6.

Must have written plan.
Must wear Level B PPE as identified in HASP addendum.

Employees not engaged in correcting the emergency must be evacuated and not
allowed back until emergency is abated.

If possibility of employee exposure to Nemagon due to the occurrence of an
emergency, a general alarm shall be installed and maintained to alert employees.

Employer must provide medical surveillance to any employee exposed to
Nemagon in an emergency situation.

Must conduct exposure monitoring following an emergency.

Protective Clothing and Equipment.

L.

Provision and Use. Where there is any possibility of eye or dermal contact with
liquid or solid Nemagon, the employer must provide and ensure employees wear
impermeable protective clothing and equipment to protect the area of the body
which may come in contact with Nemagon.

Removal and Storage.

a. Workers must remove Nemagon contaminated clothing only in change
rooms (Decontamination station in Contamination Reduction Zone).

b. Workers must promptly remove any protective clothing and/or equipment
that becomes contaminated with Nemagon. The clothing cannot be reworn
or the equipment reused until decontaminated.
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c. All contaminated clothing must remain in the decon area until disposed of
or is being removed for cleaning, maintenance, or disposal.

d. Nemagon-contaminated protective clothing and work clothing shall be
placed and stored in closed container with prevent dispersion of the
Nemagon outside the container.

e. Containers of Nemagon contaminated protective devices or work clothing
which are to be taken out of the decontamination station for cleaning,
maintenance, or disposal must bear the label:

DANGER
1,2-Dibromo-3-chloropropane
CANCER HAZARD

3. Cleaning and Replacemen:
a. Employer must clean, launder, repair, or replace protective clothing and
equipment to maintain effectiveness. Clean protective clothing and

equipment must be provided at least daily.

b. Must notify person who launders or cleans Nemagon-contaminated
protective clothing or equipment of hazards.

c. Caqnot remove contamination by blowing or shaking clothing or
equipment.
Housekeeping
1. All surfaces must be maintained free of visible contamination.
a. Cannot use dry sweeping or blowing of air for cleaning. (must use

vacuuming method)
b. Cleaning of floors and other contaminated surfaces shall not be performed
by washing down with a hose unless a fine spray has first been laid down.

2. Containers of Nemagon must be kept tightly closed to the maximum extent
possible.

3. Nemagon scrap waste, debris, containers, or equipment shall be disposed of in
sealed bags or other closed containers which prevent dispersion.

Hygiene Facilities and Practices.



(m)

Must provide change rooms and place for separate storage of street clothes and
protective clothing.

Must provide showers.
a. Workers must shower an end of shift.

b. Workers must shower or wash immediately if skin becomes contaminated
with Nemagon

c. Employer must provide shower facility.

Lunchrooms - temperature controlled, positive pressure, filtered air supply.
a. Must wash hands and face before eating.

Lavatories - Must be provided.

No smoking, eating, drinking, or the applying cosmetics in the exclusion zone.
Must wash hands and face before using.

Medical Surveillance

1.

Must provide for employees working in the exclusion zone or exposed during
emergency situation.

Must be under supervision of licensed physician, no cost to employee.
Initial assignment and annually thereafter.

Physical must include:

a. Medical and occupational history (including reproductive history).

b. Physical examination, including examination of the genito-urinary tract,
testicle size, and body habitus including a determination of sperm count.

c. A serum specimen shall be obtained and the following determinations
made by radioimmunoassay techniques utilizing National Institutes of
Heath (NIH) specific antigen or one of equivalent sensitivity.

1) Serum follicle stimulating hormone (FHS)
2) Serum luteinizing hormone (LH)
3) Serum total estrogen (females)

d. Any other tests deemed necessary by the physician,



Certain information must be provided to the Physician.

The regulation

Duties of employees

Anticipated level of exposure to Nemagon
PPE to be used.

angoe

Physician must provide written opinion on the results of the tests, any detected
medical conditions that could place employee at an increased risk, any limitations
in the exposure to Nemagon or the use of PPE. (Note: Physician cannot reveal
in the written opinion specific findings or diagnoses unrelated to occupational
exposure.)

If employee exposed in an emergency situation, employer must provide sperm
count test as soon as practicable (or the hormone tests if person has been
vasectionized or is unable to produce a semen specimen) and an additional test
three months later.

(n)  Employee Training and Information.

1.

2.

Appendix A - Substance Safety Data Sheet for Nemagon.

The quantity, location and manner of use, release, or storage of Nemagon and the
specific nature of operations which could result in exposure to Nemagon as well
as any necessary protective steps.

The purpose, proper use, and limitations of the respirators; _

The purpose and description of the medical surveillance program required by the
standard.

Review of the standard including appendices. (Note: a copy of the standard is
attached.)

(o) Signs and Labels

1.

Must post sign to identify regulated area:

DANGER
1,2-Dibromo-3-chloropropane
Nemagon
CANCER HAZARD
AUTHORIZED PERSONNEL ONLY
RESPIRATOR REQUIRED



2. Must label all containers of Nemagon or products containing Nemagon:

DANGER
1,2-Dibromo-3-chloropropane
CANCER HAZARD

(p)  Recordkeeping

L. Exposure monitoring records to include:

a.

Dates, number, duration, and results of each of the samples taken,
including a description of the sampling procedure used to determine
representative employee exposure.

b. A description of the sampling and analytical methods used.

c. Type of respiratory protective devices worn, if any.

d. Name, social security number, and job classification of the employee
monitored and all other employees whose exposure the measurement is
intended to represent.

2. Medical surveillance records shall include:

a. Name and social security number of the employee

b. A copy of the physicians written opinion.

c. Employee medical complaints related to exposure to Nemagon.

d. A copy of the information provided to the physician.

e. A copy of the employee’s medical and work history.

3. Records maintained for duration of employment plus 20 years or at least 40

years, whichever is longer.

4. Records are available to OSHA and employees or their representative for review.

5. If employer ceases to do business, successor employer required to maintain
records.

6. If employer ceases to do business and there is no successor employer, records are

to be mailed to the Director of NIOSH.
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7. At the expiration of the retention period for the records, the employer shall
transmit these records to the Director of NIOSH. .

Observation of Monitoring

1. Employees have the right to observe all steps in the monitoring of employees
exposed to Nemagon and receive an explanation of the measurement procedures.
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29 CFR SECTION 1910.1044—1,2-DIBROMO-3-CHLOROPROPANE

§1910.1044 1,2-dibromo-3-chloropropane.

(a) Scope and application.

(1) This section appiies o occupational
exposure to |.2-dibromo-3—chloropropane
(DBCP).

(2) This section does not apply to:

_ (i) Exposure to DBCP which risults
solely{Trom the appiication and use of

CP as a pesticide; or
(ii) The storage, transportation, distri-

bution or sale of DBCP in intact contain-
ers sealed in such a manner as to prevent
exposure to DBCP vapors or liquid, ex-
cept for the requirements of paragraphs,
(i), (n) and (o) of this section.

(b) Definitions. Authorized person

means any person required by his duties
to be present in regulated areas and au-
thorized to do so by his employer, by this
section. or by the Act. “Authorized per-
son” also inciudes any person entering
such areas as a designated representative
of employees exercising an opporiunity to
observe employee exposure monitoring.

DBCP means 1.2-dibromo-3-
chioropropane, Chemical Abstracts Ser-
vice Registry Number 96-12-8, and in-
cludes ail forms of DBCP.

Director means the Director, National
Institute for Occupational Safety and
Health, U.S. Department of Heaith, Edu-
cation and Welfare, or designee.

Emergency means any occurrence such
as. but not limited to equipment failure,
rupture of containers. or failure of control
equipment which may, or does. result in
an unexpected release of DBCP.

OSHA Area Office means the Area
Office of the Occupational Safety and
Health Administration having jurisdiction
over the geographic area where the affect-
ed workplace is located.

Assistant Secretary means the Assis-
tant Secretary of Labor for Occupational
Safety and Health, U.S. Deparument of
Labor. or designee.

(c) Permissible exposure limit .—

(1) Inhalation. e employer shall as-
sure that no employee is exposed to an
alrborne concentration of DBCP in excess
of | part DBCP per billion parts of air
(ppb) as an 8-hour time-weighted aver-
age.

(2) Dermal and eye exposure. The em-
ployer shall assure that no employee is
exposed to eye or skin contact with
DBCP.

(d) Notification of use. Within ten
(10) days following the introduction of
DBCP into the workpiace. every employer
who has a workplace where DBCP is pre-
sent. shall report the following informa-
tion to the nearest OSHA Area Office for
each such workplace;
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(1) The address and location of the
workplace:

(2) A brief description of each process
or operation which may result in empioy-
ec exposure to DBCP; :

(3) The number of employees engage
in each process or operation who may be
exposed to DBCP and an estimate of the
frequency and degree of exposure that oc-
curs; and

(4) A brief description of the employ-
er’s safety and health program as it re-
lates to limitation of employee exposure to
DBCP.

(¢)

(1) The empioyer shail establish, within
each place of employment, regulated ar-
eas wherever DBCP concentrations are in
excess of the permissible exposure limit.

(2) The employer shall limit access to
regulated areas to authorized persons.

() Exposure monitoring. —

(1) General.

(i) Determinations of airborne exposure
levels shall be made from air sampies that
are representative of each employee’s ex-
posure to DBCP over an 8-hour period.

(11) For the purposes of this paragraph,
employee exposure is that exposure which
would occur if the empioyee were not us-
ing a respirator.

(2) Inirtal. Each employer who has a
place of employment in which DBCP is
present. shail monitor each workplace and
work operation to accurately determine
the airborne concentrations of DBCP 1o
which empiovees may be exposed.

(3) Frequency.

(i) If the monitoring required by this
section reveals employee exposure 0 be
below the permissible exposure limit. the
employer shall repeat these measure-
ments at least quarterly.

(i1) If the monitoring required by this
section reveals employee exposures to be
in excess of the permissible exposure lim-
it. the empiover shall repeat these mea-
surements {or each such employee at [east
monthly. The employer shall continue
monthly monitoring until at least two con-
secutive measurements, taken at least
seven (7) days apart, are below the per-
missible exposure limit. Thereafter the
employer shail monitor at least quarterly.

(4) Additional. Whenever there has
been a production, process. control. or
personnel change which may result in any
new or additional exposure to DBCP, or
whenever the employer has any reason to
suspect new or additional exposures to
DBCP, the employer shall monitor the
employees potentially affected by such
change for the purpose of redetermining
their exposure.

(5) Employee rotification.

(1) Within five (5) working days after
the receipt of monitoring resuits, the em-
ployer shall notify each empiovee in writ-
ing of the measurements which represent
the employee’s exposure.

(i1) Whenever the results indicate that
employee exposure exceeds the permussi-
ble exposure limit, the emplover shalil in-
clude in the written notice a statement
that the permissible exposure limit was
exceeded and a descripuon of the correc-
tive action being taken to reduce exposure
to or below the permissible exposure limit.

(6) Accuracy of measurement. The em-
ployer shall use a method of measurement
which has an accuracy, to a confidence
level of 93 percent, of not less than pius or
minus 25 percent for concentrations of
DBCP at or above the permussible ¢xpo-
sure limit.

(8) Methods of compliance —

(1) Priority of compliance methods.
The empiover shall institute engineering
and work practice controls to reduce and
maintain employee expasure to DBCP at
or below the permissible exposure limit.
except to the extent that the emplover
establishes that such controls are not fea-
sible. Where feasible engineering and
work practice controls are not sufficzent to
reduce empioyee exposures to within the
permissibie exposure limit. the empiover
shall nonetheless use them to requce ¢xpo-
sures to the lowest level achievabpie by
these controls. and shall suppiement them
by use of respiratory protection.

(2) Compiiance program. The emplioy-
er shall establish and implement 2 written
program to reduce empioyee exposure to
DBCP to or below the permissibie sxpo-
sure limit solely by means of engineering
and work practice controls as required by
paragraph (g)(1) of this section.

(i1) The written program snall include a
detailed schedule for development and im-
plementauon of the engineering and work
practice controis. These plans shall be re-
vised at least every six months to reflect
the curreat status of the program.

(iii) Written plans for these compliance
programs shall be submutted upon request
to the Assistant Secretary and :he Direc-
tor and shall be available at the worksite
for examination and copving by the Assis-
tant Secretary, the Director, and any af-
fected employee or designated representa-
tive of employees.

(iv) The employer shall institute and
maintain at least the controis described in
his most recent written compiiance pro-

gram.
(h) Respirators. —
(1) General. Where respiratory protec-

ticn is required under this section. the em-
ployer shall select. provide and 1ssure the
proper use of respirators. Respirators

{Sec. 1310.1044(h)(1)]
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shall be used in the following circum-

stances:

(i) During the period necessary to in-
stall or impiement feasible engineering
and wark practice controls; or

(i) During maintenance and repair ac-
tivities in which engineering and work
practice controls are not feasible: or

(iii) In work situations where feasible
engineering and work practice controls
are not yet sufficient to reduce exposure to
or below the permissible exposure limit;
or

(iv) In emergencies.

(2) Respirator selection .

(i) Where respirators are required un-
der this section, the employer shall select
and provide, at no cost to the empioyee,
the appropriate respirator from Table 1
below and shall assure that the employee
uses the respirator provided.

(ii) The employer shall select respira-
tors from among those approved by the
National Institute for Occupational Safe-
ty and Health (NIOSH) under the provi-
sions of 30 CFR Part 11.

Table 1.—Respiratory Protectioa for

DBCP
Airborne
trati f .
con?)egé; l:: 0 Respirator type

condition of use

(a) Less than or
equai to 10 ppb.

(1) Any supplied-air
respirator; or (2)
any self-contained

' breathing apparatus

(1) Any supplied-air
respirator with full
facepiece. heimet. or
hood; or (2) any self-
contained breathing
apparatus with full
facepiece.

(1) A Type C supplied-
air respirator oper-
ated in pressure-de-
mand or other posi-
tive pressure or
continuous flow
mode.

(1) A Type C supplied-
air respirator with
full facepiece oper-
ated in pressure-de-
mand or other posi-
tive pressure mode,
or  with full
facepiece, heimet, or
hood operated in
continuous flow
mode.

(b) Less than or
equal to 50 ppb.

(c) Less than or
equal to 1,000
ppb.

fd) Less than or
equal t0 2.000

ppb.

\?
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Table 1.—Respiratory Protection for

DBCP—Contd.
Airbomg
Conggtcr:;tf:, of Respirator type

condition of use

(e) Greater than (1) A combination res-

2,000 ppb or en- pirator which in-
“try and escape ciudes a Type C sup-
from unknown plied-air respirator
concentrations. with full facepiece

operated in pres-
sure-demand or oth-
er positive pressure
or continuous flow
mode and an auxil-
iary self-contained
breathing apparatus
operated in pres-
sure-demand or posi-
tive pressure mode:
or (2) a self-con-
tained breathing ap-
paratus with full
facepiece operated
in pressure-demand
or other positive
pressure mode.

(1) A self-contained
breathing apparatus
with full facepiece
operated in pres-
sure-demand or oth-
er positive pressure
mode.

(f) Firefighting .....

(3) Respirator program.

(i) The employer shall institute a respi-
ratory protection program in accordance
\\glh 29 CFR 1910.134 (b), (d). (e), and
().

(ii) Employees who wear respirators
shall be allowed to wash their faces and
respirator facepieces as needed to prevent
potential skin irritation associated with
respirator use.

(i) Emergency situations —

(1) Written plans.

(i) A written plan for emergency situa-
tions shall be developed for each work-
place in which DBCP is present.

(ii) Appropriate portions of the plan
shall be impiemented in the event of an
emergency.

(2) Employees engaged in correcting
emergency conditions shail be equipped
as required in paragraphs (h) and (j) of
this section until the emergency is abated.

(3) Evacuation. Employees not en-
gaged in correcting the emergency shall
be removed and restricted from the area
and normal operations in the affected
area shall not be resumed until the emer-
gency is abated.

(4) Alerting emplovees. Where there is
a possibility of employee exposure to
DBCP due to the occurrence of an emer-
gency, a general alarm shall be installed
and maintained to promptly alert employ-
ees of such occurrences.

Occzupational Safety & Heaith Reporter

(5) Medical surveillance. For any em-
ployee exposed to DBCP in an emergency
situation, the employer shall provide med-
ical surveillance in accordance with para-
graph (m) (6) of this section.

(6) Exposure monitoring.

(i) Following an emergency, the em-
ployer shail conduct, monitoring which
complies with paragraph (f) of this sec-
tion.

(ii) In workplaces not normally subject
to periodic monitoring, the employer may
terminate monitoring when two consecu-
tive measurements indicate exposures be-
low the permissible exposure limit.

(J) Protective clothing and eguip-

e m—
menls. —
cnm—

(1) Provision and use. Where there is
any possibility of eve or dermal contact
with liquid or solid DBCP the empioyer
shall provide, at no cost t0 the employee,
and assure that the emplovee wears im-
permeable protective clothing and equip-
ment to protect the area of the body
which may come in contact with DBCP.
Eye and face protection shall meet the
requirements of §1910.133 of this Part.

(2) Removal and storage.

(1) The employer shall assure that em-
ployees remove DBCP contaminated
work clothing only in change rooms pro-
vided in accordance with paragraph (l)
(1) of this section.

(ii) The employer shall assure that em-
ployees promptly remove any protective
clothing and equipment which becomes
contaminated with DBCP-containing li-
quids and solids. This clothing shall not be
reworn until the DBCP has been removed
from the clothing or equipment.

(1ii) The emplover shall assure that no
emplovee takes DBCP contaminated pro-
tective devices and work clothing out of
the change room. except those empioyees
authorized to do so for the purpose of
laundering, maintenance, of disposal.

(iv) DBCP-contaminated protective de-
vices and work clothing shall be placed
and stored in closed containers which pre-
vent dispersion of the DBCP outside the
container.

(v) Containers of DBCP contaminated
protective devices or work clothing which
are to be taken out of change rooms or the
workplace for cleaning, maintenance or
disposal. shall bear iabels in accordance
with paragraph (0)(3) of this section.

[Sec. 1910.1044()(2)(v)]
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(3) Cleaning and replacement.

(1) The employer shail clean, launder.
repair. or repiace protective clothing and
cquipment required by this paragraph to
maintain their effectiveness. The employ-
er shall provide clean protective clothing
and equipment at least daily to each af-
fected emplovee.

(i) The employer shall inform any per-
son who launders or clean DBCP-contam-
inated protective clothing or equipment of
the potentially harmful effects of expo-
sure to DBCP.

(iii) The employer shall prohibit the re-
moval of DBCP from protective clothing
and equipment by blowing or shaking.

(k) Housekeeping. —

(1) Surfaces.

(1) All workplace surfaces shall be
maintained free of visible accumulations
of DBCP.

(i) Dry sweeping and the use of com-
pressed air for the cleaning of floors and
other surfaces is prohibited where DBCP
dusts or liquids are present.

{1ii) Where vacuuming methods are se-
lected to clean floors and other surfaces.
either portabie units or a permanent sys-
tem may be used.

{a) If a portable unit is selected. the
exhaust shall be attached to the general
workplace exhaust ventilation system or
collected within the vacuum unit,
equipped with high efficiency filters or
other appropriate means of contaminant
removal. so that DBCP is not reintro-
duced into the workplace air: and

{b) Portable vacuum units used to col-
lect DBCP may not be used for other
cleaning purposes and shall be labeled as
prescribed by paragraph (0)(3) of this
section.

(iv) Cleaning of floors and other sur-
faces contaminated with DBCP-ontain-
ing dusts shall not be performed by wash-
ing down with a hose. unless a fine spray
has first been laid down.

(2) Liquids. Where DBCP is present in
a liquid form, or as a resultant vapor. all
containers or vessels containing DBCP
shall be enclosed to the maximum extent
feasible and tightly covered when not in
use.

(3) Waste disposal. DBCP waste scrap,
debris, containers or equipment. shall be
disposed of in sealed bags or other closed

containers which prevent dispersion of

DBCP outside the container.

(1 Hgrene facilities and pracices —

(1) Change rooms. The employer shail
provide clean change rooms equippe
with storage facilities for street cloth
and separate siorage facilities for protec
tive clothing and equipment wheneve
employees are required to wear protectiv
clothing and equipment in accordance
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with paragraphs (h) and (j) of this sec-
tion.

(2) Showers.

(1) The employver shall assure that em-
ployees working in the regulated area
shower at the end of the work shift.

(i) The emplover shall assure that em-
plovees whose skin becomes contaminated
with DBCP-ontaining liquids or solids
immediately wash or shower to remove
any DBCP from the skin.

(iit) The empioyer shall provide shower
facilities in accordance with 29 CFR
1910.141(d)(3).

(3) Lunchrooms. The emplover shall
provide funchroom facilities which have a
temperature controiled. positive pressure,
filtered air supply, and which are readily
accessible to employees working in regulia-
ted areas.

(4) Lavarories.

(i) The emplover shall assure that em-
ployees working in the regulated area re-
move protective clothing and wash their
hands and face prior to eating.

(i) The empioyer shall provide a suffi-
cient number of lavatory facilities which
comply with 29 CFR 1910.141(d)(1) and
(2).

(3) Prohibtion of activities in regula-
ted areas. The empioyer shall assure that.
in regulated areas. food or beverages are
not present or consumed. smoking prod-
ucts and impiements are not present or
used. and cosmetics are not present or ap-
plied.

(m) Medical surveillance —

(1) Generai.

(1) The emplover shall make available a
medical surveillance program for employ-
ees who work in regulated areas and em-
ployees who are subjected to DBCP expo-
sures in_an emergency situation.

(11) All medical examinations and pro-
cedures shall be performed by or under
the supervision of a licensed physician,
and shall be provided without cost to the
employee.

(2) Frequency and content. At the time
of initial assignment. and annually there-
after. the employer shall provide a medi-
cal examination for employees who work
in regulated areas. which includes at least
the fcllowing:

(1) A medical and occupational histary
including reproductive history.

(i) A physical examination. including
examination of the genito-urinary tract.
testicle size and body habitus inciuding a
determination of sperm count.

(iit) A serum specimen shall be ob-
tained and the following determinations
made by radioimmunoassay techniques
tilizing Nauonal Institutes of Health
(NTH) specific antigen or one of equiva-
lent sensitivity.
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(@) Serum foilicle sumulating hormone
(FSH):

(b) Serum luteinizing hormone (LHY:
and

(¢) Serum total estrogen (females).

(iv) Any other tests deemed appropri-
ate by the examining physician.
Additional examinations. If the
emptoyee for any reason develops signs or
symptoms commonly associated with ex-
posure to DBCP, the empioyer shail pro-
vide the employee with a medical exami-
nation which shall include those ¢lements
considered appropriate by the examining
physician.

(3) Information provided o the physi-
cian. The employer shall provide the foi-
lowing information to the examining phy-
sician;

(i) A copy of this regulation and its ap-
pendices:

(ii) A description of the affecied sm-
plovee’s duties as they relate 0 the em-
ployee's exposure;

(11i) The level of DBCP to waich the
emplovee is exposed: and

(iv) A descripuion of any personal pro-
tective equipment used or to be used.

(3) Physician’s wrirten opinion.

(1) For each examination under this
section, the empiover shall obrain and
provide the employee with a written optn-
ion from the examining physician which
shall include:

{a) The results of the medicai :ests per-
formed:

(b) The physician's opinion as 1o wheth-
er the emplovee has any detected medicai
condition which wouid place the :mpiovee
at an increased risk of materal impair-
ment of health from exposure 10 DBCP:
and

{c) Any recommended limitations upon
the emplovee’s exposure to DBCP or upon
the use of protective clothing 2nd equip-
ment such as respirators.

(i) The employer shall instruct the
physician not to reveal in the writzen cpin-
ton specific findings or diagnoses unrefat-
ed to occupational exposure.

(6) Emergency situations. [f the em-
ploymmcp in an emer-
gency situation, the emplover shall pro-
vide the empioyee with a sperm count test
as soon as practicable, or, if the employee
has been vasectionized or is unabie to pro-
duce a semen specimen, the hormone tests
contained in paragraph (m)(2)(iii) of this
section. The employer shall provide these
same tests three months later.

(n) Employee information and train-
ing—

(1) Training program.

(1) The employer shall institute a train-
ing program for all employees who may
be exposed to DBCP and shail assure

[Sec. 1910.1044(n)(1)(i)]
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their participation in such training pro-
gram.

(1) The employer shall assure that each
cmployee is informed of the foillowing:

ta) The informauon contained in Ap-
pendix A;

(b) The quantity, location, manner of
usc. release or storage of DBCP and the
specific nature of operations which couid
result in exposure 1o DBCP as well as any
nccessary protective steps:

{¢) The purpose, proper use. and limita-
tions of respirators;

(d) The purpose and description of the
medical surveillance program required by
paragraph (m) of this section; and

(e) A review of this standard. including
appendices.

(2) Access 1o training materials.

(i) The empioyer shall make a copy of
this standard and its appendices readily
available 1o all affected employees.

(1) The employer shall provide. upon
request. all materials relating to the em-
plovec information and training program
to the Assistant Secretary and the Direc-
tor.

(0) Signs and labels. —

N i

(i) The employer may use labels or
~igns required by other statutes, reguia-
tions. or ordinances in addition to or in
combination with. signs and labels re-
quired by this paragraph.

{1i) The emplover shall assure that no
“uilement appears on or near any sign or
lubel required by this paragraph which
contradicts or detracts from the required
sign or label.

(2) Signs.

{1) The emplover shall post signs to
ctearly indicate al! regulated areas. These
signs ~hall bear the legend:

DANGER
{.2-Dibromo-3-chioropropane

tInsert appropriate trade or common
names)

CANCER HAZARD
\LUTHORIZED PERSONNEL ONLY
RESPIRATOR REQUIRED

(3) Labels.

(1) The employer shall assure that pre-
cuutionary labels are affixed 10 all con-
tainers of DBCP and of products contain-
ing DBCP in the workplace. and that the
labels remain affixed when the DBCP or
products containing DBCP are sold. dis-
tributed. or otherwise leave the employ-
er's workpltace. Where DBCP or products
containing DBCP are sold. distributed or
otherwise leave the empioyer's workplace
beuring appropriate labels required by
EPA under the regulations in 40 CFR
Part 162. the labels required by this para-
graph need not be affixed.
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(i) The employer shall assure that the
precautionary labels required by this
paragraph are readily visibie and legible.
The labels shall bear the following legend:

DANGER
1.2-Dibromo-3-chioropropane
CANCER HAZARD

- (p) Recordkeeping —

(1) Exposure monitoring.

(1) The employver shall establish and
maintain an accurate record of all moni-
toring required by paragraph () of this
section.

(it) This record shall include:

(a) The dates, number, duration and
results of each of the samples taken: in-
cluding a description of the sampling pro-
cedure used to determine representative
employee exposure;

(b) A description of the sampling and
analytical methods used;

{¢) Type of respiratory protective de-
vices worn, if any: and

(d) Name, social security number. and
Job classification of the employee moni-
tored and of all other empiovees whose
exposure the measurement is intended to
represent.

(ii1) The employer shall maintain this
record for at least 40 vears or the dura-
tion of employment plus 20 years, which-
ever is longer.

(2) Medical surveillance.

(i) The empiover shall establish and
maintain an accurate record for each em-
ployee subject to medical surveillance re-
quired by paragraph {m) of this section.

(it) This record shall include:

(@) The name and social security num-
ber of the employee,

{(b) A copy of the physician's written
opinion:

(¢) Any employee medical complaints
related to exposure to DBCP:

(d) A copy of the information provided
the physician as required by paragraphs
{m){4)(ii) through (m)(4)(iv) of this sec-
tion: and

(e) A copy of the employee’s medical
and work history.

(iii) The emplover shall maintain this
record for at least 40 vears or the dura-
tion of employment plus 20 years, which-
ever is longer.

(3) Availability.

(i) The employer shall assure that all
records required to be maintained by this
section be made available upon request to
the Assistant Secretary and the Director
for examination and copying.

(i1) Employee exposure monitoring
records and employee medical records re-
quired by this paragraph shall be provid-
ed upon request to employees. designated
representatives: and the Assistant Secre-
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tary in accordance with 29 CFR 1910.20
(a)-(e) and (g)-(i).

(4) Transfer of records.

(i) If the employer ceases to do busi.
ness. the successor employer shall receive
and retain ail records required to be main-
tained by paragraph (p) of this section for
the prescribed period,

(ii) If the employer ceases to do busi-
ness and there is no successor empioyer to
receive and retain the records for the pre-
scribed period, the employer shall trans-
mit these records by mail to the Director.

(iii) At the expiration of the retention
period for the records required to be
maintained under paragraph (p) of this
section. the employer shail transmit these
records by mail to the Director.

(iv) The empioyer shall also comply
with any additional requirements involv-
ing transfer of records set forth in 29
CFR 1910.20¢h) .

(q) Observayj (toring—

(1) Employee observation. The employ-
er shall provide affected employees. or
their designated representatives. with an
opportunity to observe any monitoring of
employee exposure to DBCP required by
this section.

(2) Observation procedures.

(1) Whenever observation of the mea-
suring or monitoring of emplovees expo-
sure 1o DBCP requires entry into an area
where the use of protective clothing or
equipment is required. the empioyer shali
provide the observer with personal protec-
uive clothing or equipment required to be
worn by empioyees working in the area.
assure the use of such clothing and equip-
ment. and require the observer to compiy
with all other appiicabie safety and health
procedures.

(i) Without interfering with the moni-
toring or measurement, observers shall be
entitied to:

(a) Receive an explanation of the mea-
surement procedures:

(6) Observe all steps related to the
measurement of airborne concentrations
of DBCP performed at the place of expo-
sure: and

(¢) Record the results obtained.

(r) ndices. The information con-
tained in the appendices is not intended.
by itself. to create any additional obliga-
tions not otherwise imposed or to detract
from any existing obligation.

Approved by the Office of Management
and Budget under control number
1218-0101
Appendix A—Substance Safety Data Sheet
For DBCP

I. SUBSTANCE IDENTIFICATION

A. Synonyms and trades names: DBCP
Dibromochioropropane: Fumazone (Dow
Chemical Company TM); Nemafume:

[Sec. 1910.1044, Appendix A]
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Nemagon (Shell Chemical Co. TM):
Nemaset; BBC 12; and OS 1879,

B. Permissibie exposure:

1. Airborne. | part DBCP vapor per bil-
lion parts of air (1 ppb): time-weighted aver-
age {(TWA) for an 8-hour workday.

2. Dermai. Eye contact and skin contact
with DBCP are prohtbited.

C. Appearance and odor: Technical
grades DBCP s a dense yellow or amber
fiquid with a pungent odor. It may aiso ap-
pear in granular form, or blended irr varying
concentrations with other liquids.

D. Uses: DBCP is used to control nema-
todes. very smail worm-like plant parasites.
on crops including cotton. soybeans. fruits,
nuts, vegetables and ornamentals.

1. HEALTH HAZARD DATA

A. Routes of entry: Employees may be
exposed:
. Through inhalation (breathing):
. Through ingestion (swallowing):
. Skin contact; and

ve contact.
. Effects of exposure:

|. Acute exposure. DBCP mav cause
drowsiness. irritation of the eyes, nose.
throat and skin. nausea and vomming. [n ad-
QIO Gverexposure may cause damage to
the lungs, liver or kidnevs.

2. Chronic exposure. Prolonged or repeat-
ed cXposure 10 DBCP has been shown to
cause sterility in humans. It also has been
shown to produce cancer and sterility in lab-
oratory animals and has been deiermined to
constitute an increased risk of cancer in
man.
=3~ Reporting Signs and Symptoms. (f you
develop any of the above signs or symptoms
that you think are caused by exposure to
DBCP. you should inform your employer.
I11. EMERGENCY FIRST AID PROCE-

DURES

A.Tve exposure Af DBCP liquid or dust
containing DBCP g‘zs into your eyes, wash
your eyes immediately with large amounts
of waier, lifting the Tower and upper lids
occasionally. Get medical attention immedi-
ately. Contact lenses should not be worn
when_worki CP.

B..Skin exposurgl If DBCP liquids or
dusts contaimng DBCP get on your skin,
immediately wash using soap or mild detgr-
gent and water [I DgEF liquids or dusts
containing DBCP penetrate through your
clothing, remove the clothing immediately
and wash. If irritation is present after wash-

ing get_medical attention.

C.iBrcarhiia If you or any person
breathe in large amounts of DBCP, move
the exposed person to fresh air at once. If
breathing has stopped. perform aruficial res-
Firation. Do not ase mouth-to-mouth. Keep
the affected person warm and at rest. Get
medical attention as soon as possible.

D.ghu@w:’ng;When DBCP has been
swallbwed and THe person is conscious. give
the person large amounts of water immedj.
ately. After the water has been swallowed.

ST (he water has been sw

1

[}

@® &~
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try to gel the person 1o vomir hy having him
toych the back of his throat with his finger.
Do not make an unconscious person vomit.
Get medical attention immediately.

E. Rescue. Notify someone. Put into cf-
fect the estabiished emergency rescue proce-
dures. Know the locations of the emergency
rescue equipment before the need arises.

IV. RESPIRATORS AND PROTEC-
TIVE CLOTHING

A. Respirators. You may be required 10
wear a respirator in emergencies and while
your emplover is in the process of reducing
DBCP exposures through engineering con-
trols. [f respirators are worn. they must have
a National [nstutute for Occupational Safety
and Health (NIOSH) approval iabel (Older
respirators may have a Bureau of Mines Ap-
proval labei). For effective protection. a res-
ptrator must it vour face and head snugly.
The respirator should not be loosened or re-
moved in work situations where its use is
required. DBCP does not have a detectabie
odor except at 1.000 times or more above
the permissibie exposure limit. [f vou can
smeil DBCP while wearing a respirator. the
respirator is not working correctly; go imme-
diately to fresh air. If you experience diffi-
culty breathing while wearing a respirator.
tell vour empiover.

B. Protective clothing. When working
with DBCP you must wear for your protec-
tion impermeabie work clothing provided by
your employer. (Standard rubber and neo-
prene protective clothing do_not offer ade-
quate protection). —_

DBCP must never be allowed to remain
on the skin. Clothing and shoes must not be
allowed to become contaminated with
DBCP, and if they do. they must be prompt-
ly removed and not worn again until com-
pletely free of DBCP. Turn in impermeabte
clothing that has developed leaks for repair
or replacement.

C. Eve protection. You must wear splash-

proof safety goggles where there |
snEilitz of DBCP ligquid or_dust contagting
your eyes.

V. PRECALTIONS FOR SAFE USE.
HANDLING., AND STORAGE

A. DBCP must be stored in tightly closed
containers in a cool, well-ventilated area.

B. If your work clothing may have become
contaminated with DBCP, or liquids or
dusts containing DBCP, you must change
into uncontaminated clothing before leaving
the work premises.

C. You must promptly remove any protec-
tive clothing that becomes contaminated
with DBCP. This clothing must not be
reworn until the DBCP is removed from the
clothing.

D. If vour skin becomes contaminated
with DBCP, vou must immediately and
thoroughly wash or shower with soap or mild
detergent and water to remove any DBCP
from your skin.
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E. You must not keep food. beverages.
cosmetiCs. or smoking materiais. aor eat or
smoke. in regulated areas.

F. If you work in a regulated area. vou
must wash vour hands thoroughty with soap
or mild detergent and water. before eating,
smoking or using toilet facilities.

G. If you work in a regulated area, vou
must remove any protective equipment or
clothing before leaving the regulated area.

H. Ask vour supervisor where DBCP s
used in your work area and for anv addition-
al safety and heaith rules.

VI. ACCESS TO INFORMATION

A. Each vear. your employer is required
to inform you of the information contained
in this Substance Safety Data Sheet for
DBCP. In addition, your emploser must in-
struct vou in the safe use of DBCP. emer-
gency procedures, and the correct use of pro-
tective equipment.

B. Your employer is required o deter-
mine whether you are being exposed to
DBCP. You or vour representative have the
right to observe empioyee exposure mea-
surements and o record the resuit ootained.
Your empioyer is required to inform vou of
vour exposure. If your employer determines
that vou are being overexposed. he is re-
quired to inform you of the actions which
are being taken to reduce your exposure.

C. Your empioyer is required t0 keep
records of your exposure and medical exami-
nations. Your employer is required 0 xeep
exposure and medical data for at ‘east <0
vears or the duration of your empiovment
plus 20 years, whichever is longer.

D. Your empiover is required 0 release
exposure and medical records to ‘ou. vour
physician, or other individual designated >y
you Upon your written request.

Appendix B—Substance Techinal Guidelines
For DBCP
[. PHYSICAL AND CHEMICAL DATA

A. Substance Identification

L. Synonyms: t.2-dibromo-13-
chloropropane: DBCP, Furnazone.
Nemafume: Nemagon; Nemaset: BBC il
OS 1879. DBCP is also inciuded :n agricui-
tural pesticides and fumigants which include
the phrase “Nema—." in their name.

2. Formula: C3JH3Br2 C1.

3. Molecular Weight: 236.

B. Physical Data:

1. Boiling point (760 mm HGY (93C
(383F)

2. Specific gravity (water = 1): 2.09].

3. Vapor density (air = | at boiiing point
of DBCP): Data not available.

4. Melting point: 6C (43F).

5. Vapor pressure at 20C (68F): 0.3 mm
Hg

6. Solubility in water: 1000 ppm.

7. Evaporation rate (Butyl Acetate = 1}
very much iess than 1.

8. Appearance and odor: Dense eflow or
amber liquid with a pungent odor at high
concentrations. Any detectable oder of
DBCP indicates overexposure.

(Sec. 1910.1044, Appendix B]_
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1. FIRE EXPLOSION AND REACT]V.-
ITY HAZARD DATA

A. Fire

1. Flash point: 170F (77C)

1. Autaignition temperature: Data not
avatlable.

3. Flammable limits in air. percent by vol-
ume: Data not available.

4. Extinguishing media: Carbon dioxide,
dry chemical.

5. Special fire-fighting procedures: Do not
use 3 soiid stream of water since a stream
will scatter and spread the fire. Use water
Spray (o cooi containers exposed to a fire.

6. Unusual fire and explosion hazards:
None known.

7. For purposes of complying with the re-
quirements of §1910.106 , liquid DBCP is
classified as a Class Il A combustible lig-
uid.

8. For the purpose of complying with
§1910.309. the classification of hazardous
locations as described in articte 500 of the
Mational Electrical Code for DBCP shall be
Class 1. Group D.

9. For the purpose of compliance with
§1910.157. DBCP is classified as a Class B
fire hazard.

10. For the purpose of compliance with
§1910.178. locations classified as hazardous
locations due to the presence of DBCP shajl
be Class |. Group D.

I'1. Sources of ignition are prohibited
where DBCP presents a fire or explosion
hazurd.

B. Reactivity

I. Conditions contributing to instability:
None known.

Z. Incompatibilitics: Reacts with chemi-
cally actuve metals. such as aluminum, mag-
aevium and un allovs.

3 Huzardous decompoasition products:
Towic gases and vapors (such as HBr. HC]
4nd curbon monoxide) may be released in a
arc involving DBCP

= Speciat precautions: DBCP will attack
some rupber materiais and coatings.

1Tl SPILL. LEAK AND DISPOSAL

PROCEDURES

\. If DBCP is spilied or leaked. the fol-
‘uwing steos should be taken:

i The arez should be evacuated at once
27d re-cmiered oniy after thorough ventila-
uan.

2. Venuiate area of spill or leak.

31 in liuid form. collect for reclamation
ar absorb in paper. vermiculite. dry sand.
curth or similar material.

4 Il in solid form. collect spilled material
in the most convenient and safe manner for
rectamauion or for disposal.

B. Persons not wearing protective equip-
ment must be restricted from areas of spills
or leaks unul cleanup has been compieted.

C. Wuste Disposal Methods:

{. For small quantities of liquid DBCP.,
abrorb on paper towels. remove to a safe
pluce (such as a fume hood) and burn the
paper. Large quantities can be reclaimed or
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collected and atomized in a suitable combus-
tion chamber equipped with an appropriate
effluent gas cieaning device. If liquid DBCP
is absorbed in vermiculite. dry sand. earth or
similar material and placed in sealed con-
tainers it may be disposed of in a State-
approved sanitary iandfil.

2. If in solid form. for small quantities,
place on paper towels, remove 10 a safe place
(such as a fume hood) and burn. Large
quantities may be reclaimed. However, if
this is not practical, dissolve in a lammabie
solvent (such as alcohol) and atomize in a
suitabie combustion chamber equipped with
an appropriate effluent gas cleaning device.
DBCP in solid form may also be disposed in
a state-approved sanitary landfll.

IV. MONITORING AND MEASURE.-

MENT PROCEDURES

A. Exposure above the permissible expo-
sure limit,

. Eight Hour Exposure Evaluation:
Measurements taken for the purpose of de-
termining emplovee 2xposure under this sec-
ton are best taken 3o that the average
8-hour exposure may de determined from a
single 8-hour sampie or two (2) 4-hour sam-
ples. Air samples shouid de taken in the em-
pioyee’s breathing zone (air that would most
nearly represent that inhaled by the employ-
ee).

2. Monitoring Techniques: The sampling
and analysis under this section may be per-
formed by collecting the DBCP vapor on
petroleum based charcoal absorption tubes
with subsequent chemical anaiyses. The
method of measurement chosen should de-
termune the concentration of airborne DBCP
at the permissible exposure limit to an accu-
racy of pius or minus 23 percent. If charcoal

;Eb,cwe_d_uwmm
Should be collecied a1 3 flow rate of 50 ce.

per_minute for each s, Analyze the resul-
tant samples as you wouid samples of halo-
genated solvent.

B. Since many of the duties relating to
emplovee protection are dependent on the
results of monitoring and measuring proce-
dures. empiovers should assure that the eval-
uation of employee exposures s performed
by a competent industrial hygienist or other
technically qualified person.

V. PROTECTIVE CLOTHING

Employees should be required to wear ap-
propriate protective clothing to prevent any
possibility of skin contact with DBCP. Be-
cause DBCP is absorbed through the skin. it
is important to prevent skin contact with
both liquid and solid forms of DBCP. Pro-
tective clothing should include impermeable

“coveralls or similar fullbody work clothing,

gloves, headcoverings. and workshoes or
shoe coverings. Standard rubber and neo-
prene gloves do not offer adequate protec-
uon and shouid not be relied upon to keep
DBCP off the skin. DBCP shouid never be
allowed to remain on the skin. Clothing and
shoes should not be allowed 10 become con-
taminated with the material. and if they do.
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they should be promptly removed and not
worn again until completely free of the ma-
terial. Any protective clothing which has de-
veloped leaks or is otherwise found to be
defective should be repaired or replaced.
Employees should also be required to wear
splash-proof safety goggles where there is
any possibility of DBCP contacting the eyes.
VI. HOUSEKEEPING AND HYGIENE
FACILITIES

I. The workplace must be kept clean, or-
derly and in a sanitary condition;

1. Dry sweeping and the use of com-
pressed air is unsafe for the cleaning of
floors and other surfaces where DBCP dust
or liquids are found. To minimize the con-
tamination of air with dust, vacuuming with
either portable or permanent systems must
be used. If a portable unit is selected. the
exhaust must be attached to the general
workplace exhaust ventilation system, or col-
lected within the vacuum unit equipped with
high efficiency filters or other appropriate
means of contamination removal and not
used for other purposes. Units used to coilect
DBCP must be iabeled.

3. Adequate washing facilities with het
and cold water must be provided. and main-
tained in a sanitary condition. Suitable
cleansing agents should also be provided to
assure the effective removal of DBCP from
the skin.

4. Change or dressing rooms with individ-
uai clothes storage facilities must be provid-
ed to prevent the contamination of street
clothes with DBCP. Because of the hazard-
ous nature of DBCP. contaminated protec-
uve clothing must be stored in ciosed con-
tainers for cleaning or disposal.

VIl MISCELLANEOUS PRECALU-

TIONS

A. Store DBCP in ughtly closed contain-
ers in a cool. well ventilated area.

B. Use of supplied-air suits or other im-
pervious clothing (such as acid suits) may be
necessary to prevent skin contact with
DBCP. Suppiied-air suits should be selected.
used. and maintained under the supervision
of persons knowlegeabie in the limitations
and potenual life-endangering characteris-
tics of supplied-air suits.

C. The use of air<onditioned suits may be
necessary in warmer climates.

D. Advise emplovees of all areas and op-
erations where exposure to DBCP couid oc-
cur.

VIII. COMMON OPERATIONS

Common operations in which exposure to
DBCP s likely to occur are: during its pro-
duction; and during its formulation into pes-
ticides and fumigants.

Appendix C—Medical Surveillance Guide-
lines For DBCP
I. ROLTE OF ENTRY
[nhalation; skin abserption
1. TOXICOLOGY

Recent data collected on workers in_volved
in the manufacture and formulation of
DBCP has shown that DBCP can cause ste-
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rility in amimals. Chronic exposure 1o DBCP
resuited in pronounced necrotic action on
the parenchymatous organs (i.e., liver, kid-
ney. spieen) and on the testicles of rats at
concentrations as low as 5 ppm. Rats that
were chronically exposed to DBCP also
showed changes in the composition of the
blood. showing low RBC. hemoglobin. and
WBC. and high reticulocyte levels as well as
functional hepatic disturbance. manifesting
itself in a long prothrombin time. Reznik et
al. noted a single dose of 100 mg produced
profound depression of the nervous system
of rats. Their condition graduaily improved.
Acute exposure also resulted in the destruc-
tion of the sex gland activity of male rats as
well as causing changes in the estrous cycle
in female rats. Animal studies have also as-
sociated DBCP with an increased incidence
of carcinoma. Olson. et al. orally admunis-
tered DBCP to rats and mice S times per
week at experimentaily predetermined max-
imally tolerated doses and at half those
doses. As carly as ten weeks after initiation
of treatment. DBCP induced a high inci-
dence of squamous cell carcinomas of the
stomach with metastases in both species.
DBCP also induced mammary adenocarci-
nomas In the female rats at both dose levels.

I1l. SIGNS AND SYMPTOMS
A. [nhalation: Nausea. eve irritation. con-

JUnctivitis. respiratory_irritation, pulmonary
congestion_or edema. CNS depression_with
awm
B. Dermai: Erythema or inflammation
and d ALl ated gxposure.
IV. SPECIAL TESTS

A. Semen analysis: The following infor-
mation ¢xcerpted from the document “Eval-
uation of Testicular Function”. submitted
by the Corporate Medical Department of
the Shell Qil Company (exhibit 39 -3), may
be useful to physicians conducting the medi-
cai surveillance program:

In performing semen analyses certain
minimal but specific criteria should be met:

1. It is recommended that a minimum of
three valid semen analyses be obtained in
order to make a determination of an individ-
ual’s average sperm count.

2. A period of sexual abstinence is neces-
sary prior to the coilection of each mas-
turbatory sample. {t is recommended that
intercourse or masturbation be performed
48 hours before the actual specimen collec-
tion. A period of 48 hours of abstinence
would follow: then the masturbatory sampie
would be collected.

3. Each semen specimen should be collect-
ed in a clean. widemouthed. glass jar (not
necessarily pre-sterilized) in a manner desig-
nated by the examining physician. Any part
of the seminal fluid exam should be initialed
only after liquification is complete, i.e.. 30
to 45 minutes after coliection.

4. Semen volume should be measured to
the nearest /10 of a cubic centimeter.
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5. Sperm density should be determined
using routine techniques involving the use of
a white ceil pipette and a hemocytometer
chamber. The immobilizing luid most effec-
tive and most easily obtained for this process
is distilled water.

6. Thin, dry smears of the semen should
be made for a morphologic classification of
the sperm forms and shouid be stained with
either hematoxalin or the more difficult, yet
more precise. Papanicolaou technique. Also
of importance to record is obvious sperm ag-
glutination. pyospermia. delayed liquifaction
(greater than JO minutes), and hyperviscosi-
ty. [n addition. pH, using nitrazine paper.
should be determined.

7. A total morphology evaluation should
include percentages of the following:

a. Normal (oval) forms.

b. Tapered forms.

¢. Amorphous forms (include large and
small sperm shapes).

d. Dupilicated (either heads or tails)
forms. and

e. Immature forms.

8. Each sample should be evaluated for
sperm viability (percent viable sperm mov-
ing at the time of examination) as well as
sperm motiliry (subjective characterization
of “purposeful forward sperm progression”
of the majority of those viable sperm ana-
lyzed) within two hours after collection. ide-
ally by the same or equally qualified examin-
er.

B. Serum determinations: The following
serum determinations should be performed
by radioimmuno-assay techniques using Na-
tional Institutes of Health (NIH) specific
antigen or antigen preparations of equiva-
lent sensitivity:

1. Serum follicle stimulating hormone
(FSH);

2. Serum luteinizing hormone (LH); and

3. Serum total estrogen (females only).

V. TREATMENT

Remove from exposure immediately, give
oxygen or artificial resuscitation if indicated.
Contaminated clothing and shoes should be
removed immediately. Flush eyes and wash
contaminated skin. [f swailowed and the
person is conscious. induce vomiting. Recov-
ery from mild exposures is usually rapid and
compiete.

VI. SURVEILLANCE AND PREVEN.
TIVE CONSIDERATIONS

A. Other considerations. DBCP can cause
both acute and chronic effects. It is impor-
tant that the physician become familiar with
the operating conditions in which exposure
to DBCP occurs. Those with respiratory dis-
orders may not tolerate the wearing of nega-
tive pressure respirators.

B. Surveillance and screening. Medical
histories and laboratory examinations are re-
quired for each emplovee subject to expo-
sure 1o DBCP. The employer should screen

[The next p. is 31:8721 ]
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employees for history of certain medical
conditions (listed below) which might ptace
the emplovee at increased risk from expo-
sure.

1. Liver disease. The primary site of bio-
transformation and detoxification of DBCP
is the liver. Liver dysfunctions likely 1o in-
hibit the conjugation reactions will tend to
promote the toxic actions of DBCP. These
precautions should be considered berore ex-
posing persons with impaired liver function
to DBCP.

2. Renal disease. Because DBCP has been
associated with injury to the kidney it 1s im-
portant that special consideration be given
to those with possible impairment of renai
function.

3. Skin disease. DBCP can penetrate the
skin and can cause ervthema on proionged
exposure. Persons with pre-exisung skin dis-
orders may de more susceptible to the ef-
fects of DBCP

4. Blood dyscrasias. DBCP has been
shown to decrease the content of ervthro-
cvtes. hemogiobin. and leukocytes in the
blood. as well as increase the prothrombin
time. Persons with existing blood disorders
may be more susceptible to the erfects of
DBCP.

5. Reproductive disorders. Animal studies
have associated DBCP with various effects
on the reproductive organs. Among these ef-

fects are atrophv of the tes d changes

in the estrous cvcle. Persons with pre-exist-

ing reproductive disorders may bde it in-

creased risk to these effects of DBCP
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