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September 14, 1990
COMMAND AIRWAYS

Mr. Pergadia, P.E.

Regional Hazardous Waste Remediation Engineer
New York State Department

of Environmental Conservation

21 South Putt Corners Road

New Paltz, New York 12561-1696

Dear Mr. Pergadia,

Enclosed, you will find the revised Monitoring Well Installation
Plan and the Health and Safety Plan for your review and approval.

I look forward to your approval of these plans so that Command can
expeditiously address these envirommental issues. Next Friday, I will
follow-up with you on the status of these plans.

If you have any questions on either of these issues, please do not
hesitate to contact me at (914) 462-6100, Ext. 325.

Sincerely, :
i C .
W%? 2

William Pulling
Manager
Safety and Audits
WP:nm
Enc.

cc: Bawg Singh - American Eagle
e DeFrancisco - AA
eith Browne - DEC
Steve Brownell - IIL & M

DUTCHESS COUNTY AIRPORT, 263 NEW HACKENSACK ROAD, WAPPINGERS FALLS, NY 12590, (914) 462-6100
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MONITOR WELL LOCATION AND INSTALLATION

1.0 INTRODUCTION

Dames & Moore has been retained by Command Airways to
conduct an investigation of the subsurface conditions at the
Command Airways leased property at Dutchess County Airport in
Wappingers Falls, NY (hereafter called the site).

An Underground Storage Tank (UST) which collected waste
water from the floor drain in the Command Airway hangar is
suspected to have contributed to groundwater and soil
contamination at the Site. A soil gas survey has been
performed at this location. The results of this survey
indicated some potential sources of contamination. This work
plan is a revision which addresses comments made by the New
York State Department of Environmental Conservation to the
original work plan submitted in May, 1990. The report based
on the soil gas survey was included as an attachment to the
original (May, 1990) monitor well installation plan.
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2.0 MONITOR WELL INSTALLATION

Four (4) groundwater monitor wells will be installed to
identify shallow and possible deep contamination in the
groundwater. One well will be screened in the shallow sand
aquifer and three wells will be screened in the deep bedrock
aquifer under the site. The proposed locations of the monitor

wells are illustrated on Figure 1.

Three bedrock well will be installed. Each bedrock well
will be approximately 85 feet in depth. An "as-built" diagram
showing a typical bedrock monitoring well is provided as

Figure 2.

. One bedrock well will be placed upgradient of the UST to

monitor the groundwater entering the site.

One bedrock well will be placed downgradient of the UST
to monitor the groundwater after it has traversed the

site and;

. One bedrock well will be placed cross gradient to
triangulate with the other wells and provide up or
downgradient information should groundwater flow

direction be different than expected.

In the shallow sand aquifer at the site, the inferred
groundwater flow direction is to the northwest. One shallow
well will be located to the west of the UST (Figure 1l). The
shallow well will allow for the collection of more detailed
information where higher levels of contamination may exist.
An "as-built" diagram showing a typical shallow monitoring

well is provided as Figure 3.
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The monitor wells will be drilled and installed through
the overburden using hollow stem auger method of at least 4
1/4 inch I.D. Drill cuttings will be monitored and collected
on the ground next to each monitor well and covered with a
tarp. The cuttings will be drummed if contamination is
evident through physical appearance or if organic vapors are
detected above background levels by a photo-ionization
detector. Based on these guidelines, the decision to drum the
cuttings will be made in the field by a Dames & Moore Project

Geologist.

During drilling, soil samples will be collected at five
foot intervals using standard split spoon sampling techniques
in accordance with ASTM Specification D-1586. The soil
samples taken will be classified based on the Unified Soils
Classification System by the Dames & Moore geologist in the
field. Each sample will be field screened using a photo-
ionization detector to identify the presence of organic
vapors. One sample from each boring will be selected for
subsequent laboratory analysis for the Volatile Organic
Compounds. One sample from the well screened interval will be
analyzed for grain size distribution, Atterberg limits and

moisture content.

The bedrock-soil interface will be defined from
information in literature or blow counts greater than or equal
to 100 blows per six inch advance of the split spoon. When
bedrock is encountered a NX bit and core barrel will be used
to advance the boring, approximately 10 feet into bedrock.
Prior to well installation, the rock portion of the boring
will then be enlarged to approximately 3 1/2 inches by
spinning the casing into the rock and washing out the borehole
with a tricone roller bit.
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The monitor wells will be constructed according to NYSDEC
specifications. The monitor well construction will consist of
4 inch PVC pipe and screen, with 0.010 inch slots in the
screened interval. Each section of pipe will be threaded and
no glue will be used to join adjacent segments of the pipe.
The well screen will be approximately 10 feet in length. The
shallow monitor wells installed will be screened at the first
water bearing zone encountered and the screen will extend
approximately one foot above the water table. The monitor
wells installed in the bedrock will be screened from the top
of the bedrock to ten feet below. A sand pack will be placed
around the screened interval and up to one foot above the top
of the screen. Above this, a bentonite pellet seal two feet
in length will be placed. A cement-bentonite grout using
tremie methods then will be installed to the surface. A
protective pipe or curb box will be installed around the
monitor well. Each well installation will be described on a
boring log and a schematic diagram will be prepared on-site by
the field geologist showing the details of the installation.

The drilling equipment will be steam cleaned between the
drilling of each monitor well. The split spoons will be
decontaminated with a phosphate-free detergent followed by a
potable water rinse between samples. After installation of
the monitor wells, each well will be developed. Development
water will be discharged to the ground in a manner that
prevents ponding. Each well volume will be monitored for pH,
temperature, specific conductance, and turbidity. When the
ground water reaches 50 NTUs turbidity or less, development
will be considered to be completed. However, it should be
noted that due to natural subsurface soil conditions, 50 NTUs
turbidity may not be attainable no matter how long the well is
pumped. If so, a modified development procedure will be
developed and implemented.
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After development, a slug test will be performed on each
well and the results of the tests analyzed. Based on the
results of these tests, the hydraulic conductivity
(permeability) of the monitored units will be calculated.
Three (3) rounds of water table measurements will be made over
the course of the Phase II investigation to allow for the
preparation of accurate water table maps.

Each monitor well and test boring location will be
surveyed as to the location and elevation. The surface
elevations and elevations of the inner casing of each well
will be surveyed to the nearest 0.01 foot by a licensed land

surveyor.

A health and safety plan to be implemented during
drilling operations has been prepared for use at this site.
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DAMES & MOORE
) HEALTH & SAFETY PLAN

Project Name: Command Alrways
Project Number: 20527-001
Project Site Locatlon: Wappingers Falls, New York 125980
Project Manager: Robert Zimmer |
Site Safaty Officer: John Wylock
Plan Reviewar: Kathryn A, Sova
Preparatlon Date: - July 20, 1890
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ﬁe lonal Mealth & Safety Coordinator
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(Date)
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1.0 PURPOSE

The purpose of this plan is to assign responsibilities, establish personnel
protection standards, mandatory safety practices and procedures, and provide for
contingencies which may arise while conducting an investigation of the subsurface
conditions at the Command Airways leased property at Dutchess County Airport in
Wappingers Falls, New York. This plan will be implemented during the drilling and
installation of nine (9) monitoring wells and collection of subsurface soil samples at the
facility.

2.0 APPLICABILITY

The provisions of this plan are mandatory for all Dames and Moore employees
engaged in on-site operations who will have the potential to be exposed to on-site
hazardous substances.

Subcontractors shall provide a health and safety plan for their employees
covering any exposure to hazardous materials and shall complete ail work in accordance
with that plan. The subcontractor may choose to use Dames and Moore's Health and
Safety Plan as a guide in developing its own plan or may use the Dames & Moore plan.
However, the subcontractor shall hold Dames and Moore harmless from, and indemnify it
against, all liability in the event of any injury. Dames and Moore reserves the right to
review and approve the subcontractor's plan at any time.

Inadequate health and safety precautions on the part of the subcontractor, or the
belief that the subcontractor's personnel are or may be exposed to an immediate health
hazard, can be the cause for Dames and Moore to suspend the subcontractor's site work
and ask the subcontractor's personnel to evacuate the hazard area.

Subcontractors will be responsible for operating in accordance with the
Occupational Safety and Health Administration (OSHA) regulations 29 CFR Part
1910.120-Hazardous Waste Operations and Emergency Response. These regulations
include the following provisions for employees exposed to hazardous substances:
Training as described in 120 (e); medical surveillance as described in 120 (f); and
personal protective equipment described in 120 (g).



b B | ke |

t
—

o

4
i

3.0 SITE DESCRIPTION
3.1 GENERAL INFORMATION

Site: Command Airways
Dutchess County Airport
263 New Hackensack Road
Wappingers Falls, New York 12530

JobNo: 20507-001

Objective: Installation of Monitoring Wells

Proposed Date of Investigation:  June 20, 1990

Background Review of Site: Complete__ Preliminary X
Documentation/Summary of overall Hazard: Low X Moderate X High ___

3.2  SITEHISTORY

The Command Airways site, also known as American Eagle, a wholly owned
subsidiary of AMR, is located in Wappingers Falls, New York. Historical groundwater
monitoring data at a neighboring site, an IBM airplane hangar, has shown elevated levels
of 1, 1 dichloroethane (DCA) and other Volatile Organic Compounds (VOCs) were present
in the ground water beneath the site. Vinyl chloride was detected in only one monitoring
well at a concentration of 23 parts per billion. It is, therefore, of concern that VOCs
may be present in the ground water beneath the Command site and ultimately impact
public health by entering the drinking water wells at the airport.

In Phase | of the site characterization, a soil gas survey was conducted by Dames
& Moore on April 16 and 17, 1990, to determine the distribution of contaminants
(VOCs). The results of the survey indicate that more than one source of contamihation
may be present. Potential sources include an underground storage tank, which collects
waste water from the floor drain of the Corhmand Airway hangar, and an "off-site"
source to the south. Soil gas monitoring indicated elevated readings (greater than 100
ppm) of 1, 1, 1-trichloroethane were present. Toluene was present at concentrations
(greater than 1 ppm) to the north at the hangar where a heating oil underground storage
tank was once located. This area is currently being remediated using of a vapor
extraction system. Concentrations greater than 1 ppm of the compound
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tetrachloroethylene (PCE) was detected beneath the hangar, extending to the east and
south, and in the area of the waste water underground storage tank. Elevated soil gas

"‘!“W&v’

concentrations of 1, 1-DCA, toluene, and heavy hydrocarbons are present in the
southeastern corner of the facility.

5‘&-@@,‘

3.2.1 Dames & Moore Activities

l’rﬁw‘v'ii& ']

It is anticipated that Dames & Moore will implement an investigation of
subsurface conditions which will include the following elements:

+
dsobipecis "

Monitor Well Installation:

paomny

+ Observation of drilling operations to install nine (9) groundwater

ot

monitoring wells.

» Collection of soil samples which will be screened with a Foxboro Organic
Vapor Analyzer (OVA) to identify the presence of organic vapors and sent to
an appropriately certified laboratory for chemical analysis.

iy e

« Observation of monitor well construction.

,‘sl "

« Development of monitor wells including monitoring of well discharge for pH,
temperature, specific conductance and turbidity.

3.3  FACILITY DESCRIPTION

Possible Waste Types: Liquid X Solid___ Gas__
Waste Characteristics: Ignitable X, Volatile X. Toxic X Corrosive

Site Features: Flat topography, most-areas accessible by parking lot; Above
Ground Electrical Wires

Status: Active

"“"W m ) w »wu?mm m wlm 3 w
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3.4 HAZARD EVALUATION

Nine (8) monitoring wells are proposed to be installed on Command Airways
leased property in areas where 1,1,1-trichloroethane (greater than 10 ppm),
dichloroethane (greater than 10 ppm), toluene (greater than 0.1 ppm), and other
volatile organics (greater than 1.0 ppm) are suspected. Monitoring wells to be installed
near the east side of the hanger will be located in an area were 1,1,1 (trichloroethane
(greater than 0.1 ppm) and tetrachloroethylene (greater than 0.1 ppm) have been found
in the soil gasses; and monitoring wells north of the hanger will be located in an area
where toluene (greater than 0.1 ppm) has been found in the soil gasses. The exposure
limits, symptoms and first-aid treatment for these contaminants are presented in Tables
1 and 2.

The main routes of exposure associated with the volatile organic compounds found
at the facility are via inhalation, ingestion, skin absorption and eye contact. Routes of
exposure associated with contaminated dusts are via skin contact or inhalation if dry or
dusty conditions exist.

Drilling and sampling activities at the facility will be conducted while wearing
the protective equipment indicated in Table 4. If organic vapors, as measured in the
breathing zone by the OVA exceed 5 ppm, personnel engaged in drilling and sampling
activities will don respirators. If organic vapors exceed 10 ppm above the ambient
background level, personnel will evacuate the area and notify the Project Manager and
Health and Safety Officer.

4.0 EMERGENCY INFORMATION
If an emergency develops on-site, the procedures as listed in Appendix A should

be utilized. Should the situation require outside support services, the client will be
notified along with the appropriate contact from the list which follows:
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4.1  EMERGENCY CONTACTS

Contact Person or Agency Telephone

Police (914) 452-0400
Fire (914) 471-1427
Ambulance Solper Wilen (914) 297-3777
Hospital Vassar Brothers (914) 358-1000
Poison Control (914) 353-1000
Client Contact William Pulling (914) 462-6100
D&M Project Manager Robert Zimmer (914) 735-1200
D&M MPIC/Group Leader Victor Bolano (914) 735-1200
Regional H&S Manager Kathryn A. Sova (201) 272-8300

(201) 279-6180 (Home)

4.2 LOCATION OF SITE RESOURCE (for emergency use)

Water Supply: Available on site
Telephone: Available on site

The exact location of site resources for emergency use will be identified by the
Site Safety Officer prior to initiation of on-site activities.

4.3 EMERGENCY ROUTE TO HOSPITAL

From parking lot of airport make a right onto New Hackensack Road. Proceed on
New Hackensack Road for approximately 3 miles and make a right onto Route 9 North.
Proceed on Route 9 North for approximately 6 miles and take the Columbia Street exit.
On Columbia Street, take the first right onto Young Street and continue to Vassar
Brothers Hospital.

4.4  ADDITIONAL ARTICLES TO BE TAKEN INTO FIELD

1. First Aid Kit
2. Disposal Eye Wash (1 liter or more)




{
[£52050 (iRt

Ry

4

'K

- -

5.0 MONITORING AND PERSONAL PROTECTION REQUIREMENTS

5.1 MONITORING

Drilling operations may disturb the subsurface soils sufficiently to increase the

risk of contaminant exposure through:

R O R S R

. Dust generated during drilling

Contaminated soil/cuttings that are brought to the surface
the release of organic vapors into the atmosphere
Contaminated groundwater that is brought to the surface

Due to the increased risk of exposure to potentially harmful substances during

field explorations, the following procedures will be followed while drilling wells.

1.

The drilling rig will be positioned upwind of the borehole whenever possible
and the wind direction will be monitored continuously.

. All personnel within an area designated the Exclusion Zone by the Health and

Safety Officer (HSO) will use Level D+ personnel protection. However, if
dust generation cannot be controlled and respirators are warranted then an
upgrade to level C will occur.

. Periodically throughout drilling, the HSO shall conduct monitoring for

organic vapors and combustible vapors/gases. The worker's breathing zone
will be scanned for vapors and both the breathing zone as well as the ground
at the borehole will be scanned to detect the presence of combustible
vapors/gases. If the OVA indicates levels above 5 ppm, then an upgrade to
level C protection will occur. .

. Motor exhausts are to be located at least 5 ft. from the ground surface and

directed away from the work activities. The driller will be required to
verify that the pipes and seals of the exhaust system are in good working
condition.
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5. Drill cuttings, recovered drill water and disposable items shall be placed in
drums and sealed. All drums will be placed in a designated storage area at the
site. The contents of the stored drums will be tested as directed by the on-
site HSO, and properly disposed of in a manner consistent with the contents.

5.1.1 Eield Equipment

1. Air monitoring equipment used will be an Foxboro Organic Vapor Analyzer
(OVA). A MSA Model 2A combustible gas meter will also be used. Each
detection device will be carefully wrapped in plastic to prevent contamination
of the instruments. (Note: attention must be given to avoid blocking the
vents). The plastic and other disposable items will be handled in accordance
with the procedures described in Section 6.4.

5.1.2 Monitoring Schedule
5.1.2.1 Instrument Calibration

All applicable instruments shall be calibrated daily. Readings shall be recorded
on the Instrument Calibration Check-Out Sheet provided in Appendix F.

5.1.2.2 Background Readings

Before any field activities commence, the background levels of the site will be
read and noted on the Air Monitoring Forms a copy of which is provided in Appendix F.
Daily background readings shall take place away from areas of potential contamination to
obtain accurate results.

Generally, background levels for organic vapors in ambient air read zer;). If
background readings indicate higher levels of organic vapors than anticipated, the Site
Safety Officer will determine the source of the readings prior to initiation of on-site
activities. The plan will be amended, as appropriate, to reflect any adjustments
necessary as the result of higher than expected background levels.
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5.1.2.3 Air Monitoring Frequency
All site readings may be noted on the Air Monitoring Form provided in Appendix F
along with the date, time, weather conditions, wind direction and speed, if possible, and

location where the background level was recorded.

The following schedule should be followed for air monitoring activities as
specified for each activity.

Activity: Drilling and Sampling

Air_Monitoring Equipment Monitori r
Combustible Gas Indicator (CGl) Monitor every 15 min/every sample retrieved

Organic Vapor Analyzer (OVA) Monitor every 15 min/every sample retrieved

5.2  LEVELSOFPROTECTION

A minimum of Level D+ protection is needed to perform work on-site, with the
potential upgrade to Level C. The protective equipment to be used is indicated in Table 4.

5.3  RESPIRATORY PROTECTION

5.3.1 Iypes of Cartridges/Limits of Cartridges

If air purifying respirators are required, a full face respirator with organic
va'por cartridges and high efficiency dust and mist filters shall be used.

5.4 WORKLIMITATIONS

In general, field work will be conducted during daylight hours only. At least two
personnel will be in the field at all times. The Dames & Moore Project Manager (PM) or
Regional Health and Safety Manager (RHSM) must grant special permission for any field
activities conducted beyond daylight hours.
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All Dames & Moore personnel working in the field will have completed the Dames
& Moore Hazardous Material Sites Training Course (or its equivalent). Additionally, all
Dames & Moore field personnel will have been declared medically fit for duty and, where
respiratory protection is necessary, will have been properly trained, fit tested and
declared fit for respiratory use. No drilling shall take place without first investigating
the presence of subsurface utility lines or other suspected buried metal objects.

5.5 Field Personnel

The responsibilities of the Project Manager, the on-site Safety Officer and
project personnel are listed in Appendix D and must be adhered to at all times.

A work party from Dames and Moore consisting of the following persons will
perform the tasks associated with the groundwater investigation (i.e., sampling):

Project Manager: Robert Zimmer
Dames & Moore Site Field Personnel: John Wylock
Site Safety Officer (SSO): John Wylock

5.6  HEAT STRESS/COLD STRESS

If on-site activities are conducted during extreme weather conditions,
instructions for minimizing heat stress/cold stress are given in Appendix E.

6.0 DECONTAMINATION PROCEDURES AND SITE WORK AREA
ORGANIZATION

6.1 SITE WORK AREA ORGANIZATION

The subsurface investigations are being conducted in a work area where elevated
levels of organic compounds are suspected.

If contaminants are brought to the surface during drilling, contamination of the

work zone will be confined to the area immediately surrounding the drill rig. The actual
limits of the work zone will be established by the HSO based on the air monitoring
results.




Airborne contaminants (VOCs) may readily diffuse upon being brought to surface
and contaminated groundwater and cuttings will be contained in sealed drums and
appropriately stored. If unsafe levels of airborne contaminant levels are detected, the
HSO shall determine from air monitoring for the aerial extent of airborne contamination
and reestablish as necessary the limits of the Exclusion Zone.

A decontamination area will be established in the Contamination Reduction Zone
beyond the Exclusion Zone. All supplies will be available at the site for decontamination
purposes if contaminants are encountered.

General Standard safe work practices and those for drilling & sampling
operations are given in Appendix B.

6.2  DECONTAMINATING PROCEDURES

Upon exiting the Exclusion Zone, decontamination, if required, will proceed as

follows:

Boot wash and rinse

Quter glove wash and drop

Tyvek coverall removal and disposal
Respirator removal and drop

g K WO N -

Cartridge drop and inner glove disposal

Prior to the removal from the Exclusion Zone or advancing to the next cluster
location, the drill rig, and augering and sampling equipment shall be decontaminated by
steam cleaning.

10



o

Ff%'x'&wi

kool fams) b))  bswm) faes) teses]  lmten]  leems] Resesl L)  Qmes)

A4 -

6.3  DECONTAMINATION EQUIPMENT

The following constitutes a list of supplies and necessary equipment to be
provided by the driller for decontamination that will be available and maintained on site:

. 2 galvanized tubs

. wash and rinse water

. long handled wood brush
. water sprayer

. duct tape

. paper towels

. trash bags

. surgical gloves

. hand cleaner

. non-phosphate soap

6.4  CLOSURE OF THE PERSONNEL DECONTAMINATION STATION

All disposable clothing and plastic sheeting used during the operation should be
double-bagged and removed to an approved off-site disposal facility. Decon and rinse
solution will be contained on site. Re-usable rubber clothing should be dried and
prepared for future use. (If gross contamination has occurred, additional
decontamination of these items may be required.) Cloth items should be bagged and
removed from the site for final cleaning. All wash tubs, pail containers, etc. should be
thoroughly washed, rinsed, and dried prior to removal from the site. The command post
for the project will be Command Airlines offices, at Dutchess County Airport.

7.0 TASK TEAM RESPONSIBILITIES AND SUBCONTRACTOR COORDINATION

John Wylock will serve as the "on-site" Health and Safety Officer (HSO) for the
project. The main responsibility of the HSO will be to monitor on-site activities, and
inform all field personnel of the potential hazards associated with site operations. A
safety meeting will be held with Dames & Moore and subcontractor personnel before
work commences in order to review emergency procedures and other details of the
Health and Safety Plan.

11
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The following forms are located in Appendix F.

{

Plan Acceptance Form

[y |

Plan Feedback Form
Contractor/Subcontractor Statement of Compliance

(- |

Site Briefing Forms

Calibration Check Sheet

Air Monitoring Form

Exposure History Form (to be completed by PM only)

0 N O g A~ W NN =

Accident Report Form

The Plan Acceptance Form should be filled out by all employees working on the
site. The Plan Feedback Form should be filled out by the On-Site Safety Officer and any
other on-site employee who wishes to fill one out. The Accident Report Form should be

8 B e B sl

filled out by the Project Manager in the event that an accident occurs.

ALL COMPLETED FORMS SHOULD BE RETURNED TO THE
NYK HEALTH AND SAFETY OFFICER OR
PROJECT MANAGER

e pmeeed el
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TABLE 3
HAZARD MONITORING METHOD, ACTION LEVELS,

AND PROTECTIVE MEASURES

Monitoring Protective
Hazard Method Action Level Measures

Toxic

Vapors OA <5 ppm Level D+
Continue working,
equipment required
(see Table 4)

OA 5-10 ppm LevelC
Don full-face respirator
with organic vaporcartridge/
high efficiency dust and mist
filters

OvA >10 ppm  Stop work, evacuate area;
notify Project Manager

Explosive cd
0-10% LEL Continue working

10-25% LEL Continue working with
continuous monitoring

>25% LEL  EVACUATE the area
EXPLOSION HAZARD*
*  If encountered in a boring or monitoring well, purge boring or well with notrogen
until safe limits (less than 10% LEL) are achieved, if > 25% LEL persists, abandon
boring or well evacuate areas.

Definitions
OVA - Organic Vapor Analyzer

CGl - Combustible Gas Indicator
LEL - Lower Explosion Limit
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TABLE 4

PROTECTIVE EQUIPMENT REQUIRED FOR ON-SITE ACTIVITIES

Activity/L ion Protective Equipment
Drilling and Hard hat
Sampling Safety goggles”

Gloves (PVC) with inner latex gloves
Steel toed rubber boots
Tyvek coveralls
Full-face respirator with
organic vapor cartridge/high

efficiency dust and mist filter

* When not wearing respiratory protection
* * |f OVA>5 ppm or dusting conditions exist
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APPENDIX A
CHEMICAL HAZARD EVALUATION

(Material Safety Data Sheets
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1,1-DICHLOROETHANE

(Ethylidene Chloride; 1,1-Ethylidene Dichloride)
Chemical Abstracts Service No. 75-34-3
CH;-CHCl,

Y AOE

b BN

Significant Physical Properties'”

1.1-Dichlorocthane is a colorless liquid with a chlorolorm-like odor

ook ,,'

Molecular weight
Flash point -

Autoignition temperature:
Explosive limits:

Specific gravity:
Solubility:

Melting poiat:
Boiling point:
A1 25°C and 760 mm Hyg:

98.97

t4°C (57°F) Tag Open Cup
12°C (53.6° F) Closed Cup
493°C (919°F)

5.6 - 11.49p by volumc, in air
1.174 (20/4°C)

0.5 g/100 mL water @ 20°C.
soluble in ethanol, ethyl ether
-96.7°C (-i42°F)
57.3°C(135°F) R
Saturated air contains 30.8%
I,1-dichlorocthane, by volume.
Relative density of saturated air =
1.743 (air = 1.0)

1 ppm =4.05 mg/ m’

| mg/M?®=0.247 ppm

i. Hyglenic Standards

A. WORKDAY EXPOSURE CONCENTRATIONS:
(8 hours, Time Weighted Average):

1. Threshold Limit Value (TLV)®:
200 ppmﬂ.ﬂ

2. OSHA Permissible Exposure Level:
100 ppm‘!

B. SHORT-TERMEXPOSURECONCENTRATIONS:
The ACGIH STEL.is 250 ppm or [010
mg/M> &

C. ATMOSPHERIC CONCENTRATION
IMMEDIATELY HAZARDOUS TO LIFE: Un-
known for ltumans but estimated at 4000
ppm. &9

{l. Toxic Properties
A. INHALATION: There have been no reported
cases of human overcxposure to L.l-
dichlorocthane. Although carly animalstud-

The Committec wishes to scknowiedge Ronald D. Schaiblc for
the prepacation of this guide.
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ics reported that the material was “similar
to carbon tetrachloride™ in toxicity,!” the
only published information on chronic
inhalation studies, with rats and dogs, indi-
cates that I,l-dichlorocthane is considera-
bly less toxic than carbon tetrachloride.™
The most important effect observed was
chronic poisoning, affecting primarily the
- tiver. However, recent detailed, chronic
studies indicate that 1,1-dichlorocthanc has
litle capacity for causing liver damage,
being similar to mecthylene chloride and
1.1,14richlorocthanc in this respect.™'” Rats
survived cight hours of cxposure at 4000
ppm but dicd after cight hours at 16000
ppm.® Rats exposed to 64000 ppm dicd
within ten minutes.™ The minimum lethal
concentration for mice, following 24-hr
exposure, was reportedly about 17500 ppm. "
Uapublished data indicatc that rats suc-
vived 30 minutes of exposure to 32000 ppm




&
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butdied after2.5 hours.”™ Rats, guinca pigs,
rabbits, and dogs were exposed tocither 500
or 1000 ppm for scven hours per day, five
days per weck, for six months. Gross and
microscopic pathological and hematologi-
cal studies showed no evidence of changes
attributable to the exposure. The most con-
sistent findings in animals exposed to higher
concentrations (8000 to 64000 ppm) for
periods up to scven hours were definite
pathological changesinthe kidneysand liver
(and lungs at the higher concentrations).
1,1-Dichlorocthanc has been tested for car-
cinogenicity in laboratory animals. The
initial test results were inconclusive; low
survival rates complicated the interpreta-
tion of the bioassay results. However, NIOSH
has recommended that 1,1-dichlorocthane
be closcly monitored forcarcinogenic effects
in humans and/or laboratory animals. [,1-
Dichlorocthane should be treated in the
workplace with caution because of its rela-
tion to four other chlorocthancs shown to
be carcinogenic in laboratory animals."?

SKIN CONTACT: Undiluted 1.1-dichloro-
cthane repeatedly applied tocitherthe intact
or abraded skin of rabbits caused stight to
moderate hyperemia (ie.. an cxcessive
accumulation of blood: congestion) followed
by a slight edema (ie., swelling) and very
slight necrosis after the sixth of ten daily
applications.® Twenty-one days after the

final application, the skin had essentially |

ceturned to normal. Although there is cvi-
dence that the material can be absorbed
through the skin®? it is apparently not
absorbed in amounts sufficient to produce
systemic injury. '

EYE CONTACT: When the undiluted mate- -

rial was placed in the cyes of rabbits, there
was immediate, moderate conjunctival irri-
tation and partial swelling which subsided
within a week.”

INGESTION: The acutc oral LDsq valuc forrats
is reportedly 141 g/kg: the minimum lethal
dose for dogs is 2.5 g/kg."" Although the
metabolism has not been investigated, t.1-
dichlorocthane could be expected to yicld
acetic acid.*®

In summary, only very limited cvaluation is
possible. Attention is drawn to the small
amount of animal data and lack of data on
endocrine and gonadal cffects and on fertility.
There is limited evidence that it is not terato-
genic in rats. Attention is drawn to the com-

plcte absence of data on humans®'®

{il. tndustrial Hyglene Practice

A.

INDUSTRIAL USES: 1,1-dichlorocthanc is
used as a chemical intermediate, an indus-
trial solvent, and in fumigants, perfumes,
lacquers, thermoplastics and medicines.

B. EVALUATION OF exposfs.

I. Sensory Recognition: Although the
material has a distinctive, recognizable
odor at the TLV, it is not unpleasant
and is casily tolerated. Atow odor thre-
shold of 455.5 mg/M” and a high odor
threshold of 810 mg/ M?® has been
rcporlcd.m’ Odor may not be asatisfac-
tory warning of excess chronic ex-

1
posure.'"

2. Air Sampling and Analysis:

a. Direct Field Mcthods: Inthcabsence
of other interfering materials, con-
centrations of 1,1-dichlorocthane
in air can be determined with a
properly calibrated Davis Halide
Meter ¥ combustible gas indica-
tor {dual range model), flame toni-
zation meler, appropriate detector
tube or portable infrared spectro-
meter. Photoionization detectors
equipped with probes having an
cnergy of 11.7 clectron volts may
also be used. Photoionization de-
tectors will not detect a compound
if the probe hasa lower energy than
the compound’s ionization
potential.!'?

b. Laboratory Methods: NIOSH
Mcthod 1003 uses activated char-
coal with analysis by vapor phas¢
chromatography.”™ Specific iden-
tification and quantitation of con-
centrations in air can also be ac-
complishcd by collecting air samples
in FEP-Tcflon®, Tedlar or Mylar
bags™" with subscquent analysis by
infrared spcctrophotomclry,w"'""’
vapor phase chromatography'
or mass spectroscopy.™

2,248

3. Clinical Monitoring: Yolatile halogen-
ated hydrocarbons can be identified
and mecasured in blood samples by

. cither infrared spectrophotomctry or
vapor phase chromatography.®**"
However, the nature and extent of
metabolism at 1.1-dichiorocthanc has
not been cstablished. The analysis of
expired breath, using infrarcd or gas
chromatographic techniques, may be
used in the evaluation of exposures.
However, ncither blood nor breath
concentrations have been corrclated to
toxic cffcets and thus have limited use
in evaluating cxposurc conscyucncc.

HAZARDS AND THLIR RECOMMENDED
CONIROL,

1. Inhalation: Because of its high vapor
pressure, ancsthetic and/or lethal con-




centrations of ' dichlorocthane can
be attained reawf at room tempera-

spills in poorly venulated arcas. Good
industrial hygicne practices, including
the use of focal exhaust ventilation, are
required to maintain atmospherte con-
centrations of this material below the Escape
recommended T1.V of 200 ppm.

Engineering control of the cavironment
is the best industrial hygiene practice.
Personal respiratory protection should

ture, particularly in theevent of massive Fire Fighting

pressure demand or other
Vpnsilivc pressure mode-
Self-contained breathing
apparatus with a full
facepiece operated in
pressure demand or other
positive pressure mode
Any gas mask providing
protection against organic
vapors
Aay escape scif-contained
breathing apparatus

be considered a secondary means ol
protecting the worker. Where cngineer-
ing control is not possible, personal
protective devices must be uscd. if gross
inhalation exposure is likely, as during
tank cleaning or cleanup of spills in
arcas having poor ventilation, anairline
respirator equipped with an cmergency
escape cylinder or a sclf-contained
breathing apparatus equipped with full
face mask should be worn. Oaly respi-
ratory protective equipment which is
appropriate for the cxposure should be

used.

Respiratory Protection for l,l-Dichlorocthnnc""’"

Concentration or Minimum Respiratory
Condition Protection
100-1000 ppm Any chemical cartridge

respirator with an organic
vapor cartridge(s)
Any supplicd-air respira-
tor
Any self-contained breath-
. ing apparatus
4000 ppm or less A {ull facepicce gas mask
: ' with a chin-stylc or a

front- or back-mounted
organic vapor canister
Any supplicd-air respira-
tor with a full facepicce,
hetmet or hood
Any scif-containcd brea-
thing apparatus with a
full facepicce

Greater than 4000 ppm  Sclf-contained breathing

i~

Skin Contact: Although I, 1-dichloro-
cthane is not readily absorbed through
the skin in amounts sufficient to pro-
duce systemic injury, prolonged or re-
peated skin contact can producca stight
erythema and should thus be avoided ™
Viton is the protective clothing material
of choice.®® Contaminated clothing
should be removed immediately and
not re-worn until they have been de-
contaminated.

Eve Contact: Chemical workers® gog-
gles and/or faceshicld should be worn
during operations where there is a pos-
sibility of dircct eye contact with the
material.

Ingestion: Although intentional swal-
lowing of substantial amounts of 1,1+
dichlorocthane would likely produce
serious systemic effects, ingestion in-
cidental to industrial handling is not
considered to be a practical problem.
Fire and Explosion: 1,1-dichlorocthanc
is a flammabie liquid with a low flash
point and relatively high vapor .pres-
sure. Explosiveatmospheresare attained
readily in the cvent of massive spills of
the material in areas having inadequate
veatilation. Decomposition products may
include phosgene, hydrogen chloride
and dichloroacctylene."” NFPA Rat-
ings: Health = 2, Flammability =3, Re-
activity = 0.°

or entry and cscape from apparatus with a V. Medical tnformation

unknown concentrations full faccpicce operated in
pressure-demand or other
positive pressure mode
A combination respirator
which includes a Type C.
supplicd-air respirator
with a {ull faccpiece oper-
ated in a pressure-demand
or other positive pressure
or continuous-{low mode
and an auxiliary seif-
contained breathing
apparatus operated in

N

A. FIRSTAID PRQCEDURES:

Inhalation exposure: Rescuers must usc

. appropriate respiratory protection

cquipment during rescuce operations. If
a person inhales excessive amounts of
1,1-dichlorocthane, movethe victimtoan
uncontaminated atmosphere at oncel
*apply artificial respiration if needed.

Skin Exposure: If skin contact has
occurred, remove contaminated clothing
and wash the cxposcd arca with soap
and plenty of water.




3. Eve Comtac:Weye corlygl has occurred.
iergate with copious amounts of water
for at feast 1S nunutes,

& Ingestion: In cne of ingestion, seek
medical attention pmmp(ly.m'

MEDICAL MANAGEMEN T As stated in the

previous edition of this Hygicnic Guide.

adaninister gastric lavage, followed by saline
cathacsis and use of demulcents il ingested.

Do not make an unconscious person vomit.

Treat symptomatically. Particular attention

should be paid to cardiac chythmin cases of

overexposure resulting in anesthesia. Oxy-
gen therapy is indicated. Usc of epineph-
rine. or other vasopressor drugs. is con-
traindicated. Pre-placement physical ex-
aminations are recommended to prevent
persoas with histories of liver or kidney dis-
case from being placed on jobs which involve
potential overexposure ta this material.

Periodic re-examination should be made

with particular cmphasis on liver and kid-

ney function tests.™
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TOLUENE

(Toluol, Methyl benzene, Phenyl methane, CeHsCHzs)
CAS No. 108-88-3

Significant Physical Properties

Toluene is a noncorrosive, coloriess flammable liqui

Molecular weight:
Melting point:

Boiling point:

Flash point (closed cup).
Autoignition temperature:
Flammable limits:

Vapor pressure:

Specific gravity:

Vapor density:

Sclubility:

At 25°C and 760 mm Hg:

d with an aromatic hydrocarboa-like odor.

92.13

95°C

110.6°C

44°C

$52°C

1.2 t0 7.0 (Sp by volumc in air)
28 mm Hgat 25°C

0.866 (water = 1)

3.4 (aie = 1)

Insoluble in water; soluble in acetone: miscible with
alcohoi, cther, and ben2enc.

I ppm = 3.75 mgfm’

1 mg/m® = 0.267 ppm

{. Hygienic Standards

A. WORKDAY EXPOSURE CONCENTRATIONS:
One hundred parts toluene per million parts
of air by volume (375 mg/ m?®)is the Thresh-
old Limit Value." The Permissible Exposure
Limitadopted by OSHA is 200 ppm. Spe-
cial attention must be given to the potential
contribution this exposure by the cutan-
cous route. Other recommendations arc
USSR (1967) 14 ppm: Czechoslovakia
(1969) 50 ppm: West Germany (1974) 200
ppm: Sweden (1975) 100 ppm; East Ger-
many (1973} 50 ppm.™

B. SHORT-TERM EXPOSURE CONCENTRA-
T10NS: The recommended short term cxpo-
sure limit is 150 ppm for a period up to 15
minutes. There should be no more than four
excursions per day with at least sixty min-
utes between cach excursion.”

C. CEILING CONCENTRATIONS: A ceiling con-
centration of 200 ppm is reccommended by

P
The Committce wishes 10 acknowledge the assistance of Sondra
Barber Akins in the preparstion of this Hygienic Guide.

NIOSH.* OSHA has sct a ceiling concen-
tration at 300 ppm and a maximum peak
concentration of 500 ppm permitted for a
period up to 10 minutes per cight-hour
shift.”®

D. IMMEDIATE LETHAL CONCENTRATIONS:
Unknown for humans, NIOSH reports 2000
ppm as the concentration that is imme-
diatcly dangerous to lifc and health.'” 8000-
12 000 ppm rapidly (acal to mice.”™

fl. Toxic Properties

The major problem of tolucne vapor toxicity is
its narcotic effect on workers and its icritation to
the eyes, skin, and respiratory tract. it is gener-
ally supported that carlier studies which attri-
buted myelotoxicity to toluenc were biased be-
cause of the presence of significant quantities of
benzene in industrial tolucne.*

A. INHALATION: Inhalation of toluenc may
cause central ncrvous system depression.
The cffects of controlled cxposure of human
subjects to essentially benzenc-{rec toluenc
for cight-hour periods have been reported:
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Moderate [atigue and slight headache were
cxperienced at 100 ppm. Additional symp-
toms of impaired coordination, reduced
light accommodation and nausca {ollowed
by aftereffects of restless sleepand confusion
were experienced at 200 ppm cxposures.
Higher concentrations led to more scvere
manifestation of the above symptoms, in-
somnia. and skin paresthesia. Lack of self
controf, extreme fatigue, confusion and
staggering gait werc significant after three
hours cxposure at 600 ppm and 800 ppm.*
Acute accidental exposure at 10,000 to
30.000 ppm (waist to floor level) resulted in
loss of consciousness, with complete recov-
cry after two months. Permancnt encephalo-
pathy has been reported from severe chronic
exposure resulting {rom tolucne sniffing,
and reversibie liver injury has also been
attributed to habitual toluenc usc. Effects
of occupational exposure to toluenc vapors
at 100 ppm to 1100 ppm from periods of two
weeks o (ive years were mild intoxication,
cnlarged livers, cnlarged red blood ceils,
mild depression of crythrocyte level, enlarged
lymphocytes, and clevation of hemoglobin
levet.™

SKIN.CONTACT: Repeated and prolonged
skin contact with liquid toiucne may causc
drying, fissuring, and dermatitis. Immzrs-
ing hands and arms in liquid toluenc can
result in slow skin absorption. Reported
experimental rates of .toluenc absorption
through the skin of hands and forearms
of workers raange from 14 to 23 mg/sq
em/hourt Percutancous absorption of
toluene vapar is not expected to be an

“industrial problem.

EYE CONTACT: Transicnt irritation may
result from exposing the eyes to liquid
toluene. Workers accidentally splashed with
tolucne experienced corncal damage and
conjunctival irritation with complete recov-
ery within 48 hours. Mild, transitory eye
irritation was cxperienced by workers ex-
posed to toluene vapors at 200 ppm.'”

" INGESTION: No accounts of industrial poi-

soning resulting from ingestion of toluenc,
were found in the literature. It is reported

thatleukemia patients administered toiuene

when it was believed to be an cffective
treatment, {olerated daily oral doses of ten
grams of toluenc in olive oil for three wecks
without complaints ar clinical evidence of
side effccts.'!

Industriali Hygiene Practice

INDUSTRIAL USES AND OCCURRENCE.
Toluene was formerly derived solcly from
coal tar. The major source of tolucnc today
is petrolcum and petrochemical processes
including catalytic reforming. Toluenc is

uscd in the production of benzenc and other
aromatic compounds, saccharin, dyes, photo-
graphic chemicals, and pharmaccuticals. it
is found in aviation and motor gasolinc and
in solvents for paints and coatings. Highly
purified toluene containing less than 0.01%
benzene is used for commercial purposes;
however, commercial grade toluenc con-
tained up to 15% benzenc years ago. The
90/ 120 grade may contain as much as 25%
benzene.'”

EVALUATION OF EXPOSURE

1. Sensory Recognition: Toluene is rec-
ognized by its benzene-like odor and
may be perceptible at concentrations of
Jtwo$ ppm."' Scasory recognition is an
unreliable evaluation method because
of variation of odor threshold among
individuals and olcfactory fatiguc.

2. Air Sampling and Analysis: The NIOSH
validated compliance mcthod for the
determination of tolucne vapor in air
cmploys adsorption on charcoal {ol-
lowed by desorption with carbon disui-
fide (CS2) and gas chromatographic
analysis. Air is pulled through a char-
coal tube using a pump with flow rate
known to % 5%. Air moisturc decreases
the efficiency of toluene adsocption.
With a 0.20 L/min sampling ratc the
method viclded a 0.052 coefficient of
variation in the toluenc concentration
range 145.5 - 582 ppm.® A known
toluene concentration of 200 ppm
sampled at 0.1 L/ min yiclded a system-
atic erros of 7.4% and precision of
4.59%.'" Passive dosimeters consisting
of charcoal covered by a dilfusion
membrane arc available for organic
vapor cvaluation. Portable combusti-
ble gas meters, (lame ionization meters,
variable pathinfrared analyzersand gas,
chromatographs are acceptable for ficld
usc if they arc properly calibrated.'
Bottlc and bag grab air samples may be
collected and analyzed by gas chroma-
tography or infrared spectrophatome-
try. Colorimetric detector tubes (rclia-
bility to 25 to 35%) arc available for
approximating tolucnc concentrations.
l.ong duration colorimetric dctcctor
tubes useable with low flow pumps have
been recently made available.

3. Clinical Monitoring: Clinical monitor-
ing of body Muids may be helplul incval-
uating uccupational cxposurc to toluenc
when used as a “upplement to air sam-
pling. A number of studics have corre-
lated urinary hippuric acid levels with
occupational exposucc (0 toluene. "
A level of 5 g/ L hippuric acid in the
urine of workers exposed to toluenc has



heen rec.  ended to correiate with a
1imc-wcvd average of 200 ppm tolu-
ene inate! The more acceptable proce-
dures for quantitative determination of
urinae vy hippuric acid employ colorime-
11y, altraviolet spectrophotometry and
Huarometry as analytical methods.'™
Shortcomings of thisexposure corrlea-
ton method result from the effect of
dictary habits, individual metabolism
Minctics and altecnate metabolic path-
ways on urinary hippuricacid levels."™"
Clinical studies have also shown exces-
sive levels of benzoic acid and cresols in
the urine of workers exposed to tolu-
cne" Toluene levels in the blood
have been correlated with toluenc expo-
sure.™' Earlier literatuce reported 3
figure of 2.4 mg toluenc per liter of
blood to correspond to an cxposure of
100 ppm toluene in the environmental
atmaosphere.™™ Blood analysis has not
been used extensively in industrial
hygiene for measuring cxposurc.”"'
Experimental studies have corrciated
the concentrations of a few organic sol-
vent vapors in cxhaled air, analyzed by
gits chromatography, with inhalation
exposure. No accounts of application
of the technique to toluenc moanitoring
were found in the literature. However
there is some optimism about future
application of this techniquc to organic
chemicals. Expected advantages of ¢x-
haled air analysis over urinc and blood
analysis include the probable absence
of metabolic effects on the determina-
tion, rapid appcarance of the chemical
in the exhaled breath, and the possibii-
ity of rapidly extracting successive
breath samples.'”

C. HAZARDS AND THEIR RECOMMENDED
CONTROL

Inhalation: Engineering controls such
aslocal exhaust'ventilation and process
isolation should be installed where ncc-
essary Lo keep concentrations of toluenc
vapor at acceptable levels. While engi-
neering controls ase pending and dur-
ing nonroutinc and cmergency condi-
tions when tolucnc levels are unaccept-
able, NIOSH/MSHA approved respi-
ratory protection must be used. The
NIOSH/MSHA recommendation for

respiratory protection against toluenc:

vapor concentrations up to 500 ppm is

. any chemical cantridge respirator with

organic vapor cartridge(s), any supplied
air respirator, or any scl(-contained
breathing apparatus.'” Howeveratcoa-
centrations below 500 ppm which may
result in sigaificant cyc irritation (o

some individuals, full facepece cartridge
reNp s. hoaded or fuil -facepicce
supplitd au respirators and full face-
prece ~selt-contained breathing appara-
tus may be warranted. The NTOSH

OSHA nummum recommended pro-
tection it HU00 ppm toluene vaporis a
full tacepicce chemical cartnidge respi-
paton swath organic vapor cartridgers),
Forconcentrations up to 2000 ppm, the
taluene vipor concentration immediate-
lv dangerous to life and health, the
recommended respiratory protectionin-
cludes any of the {ollowing: (a) gas
mask with chin=style or front - or back
- mounted organic vapar canister: (b)
any supplied air respirator with full
facepiece helmet or hood: (¢) any ull
{acepicce selfcontained breathingappa-
rtus. Foe concentrations exceeding
3000 ppm and during enatry and escape
{rom unknown concentrations the rec-
ommendation is a (ull facepiece sell-
contained breathing apparatus operated
in positive pressure mode or a fuil face-
picce supphed air respirator cquipped
with auxilliary seifcontained breathing
appacatus operated ia a positive pres-
sure mode. When there is a potential
tolucne inhalation exposure while {ice
fighting, the minimum respiralory pro-
tection requircment is a full facepicce
seifcontained breathing apparatus op-
crated in a positive pressurc mode.*"

Skin Comtact: Drench showers and
cleansing facilities must be available in
arcas where there is potential skin ¢x-
posurc 1o tolucnc. Impervious {ootwear,
clothing and gloves must be worn duc-
ing operations which requirc continucd
exposurc to liquid toluenc. Viton is
rated as an cxccllent protective mate-
rial. Toluenc-wetted clothing which is
not impervious should be removed
immediately.

Eye Contact: Eye wash fountains should
be provided for emergency usc. Shatter
resistant eye glasses with side shiclds or
cquivalent protection should be warn
when there is danger of toluene splash.'”
Ingestion: The risk of accidental inges-
tion is reduced by keccping food and
drink outside of accas where toluenc
is used.

Other Imporiant Hazards: Toluenccan
pose a firc hazaed when exposed (o
heat, flame, of oxidizers. Smoking
materials must be prohibited from the
work arca and tolucnc wetted clothing
keptaway from heaters, flames, or spark-
producing equipment. Make available
appropriate fire cxtinguishers (foam,

¢ e ot dstn #p A%
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V. Medical information

AL

FIRST AID PROCEDURES [n case of eye
contact, irrigate the cyes with copious
amounts of water, I liquid toluene contacts
the skin. remove wetted clothing and use
drench showers. I toluene is ingested. dilute
by administering water o7 milk if the victim
is conscious and aot having convulsions.
Discontinue dilution if the victim becomes
nauscous. Get medical assistance. {Only
upon a physician’s advice and instruction
should activated charcoal be administered
or vomiting induced after ingestion of
toluene.) If the victim lases consciousness
from inhalation or ingestion of toluene,
keep the airway open. Ad minister artificial
fespiration or cardiopulmaonary resuscita-
ion il indicated. Call an emergency squad
as soon as possible.™

MEDICAL MANAGEMENT: Differentiate
symptoms from other causcs of confused
state such as hypoglycemia, hyperglycemia
and cerebrovasculac accident. transicnt
ischemic cpisodes. head injury. postepilep-
tic confusion, hysteria, heat strokc, drug
abuse, toxic encephalopathy. meningitis, of

- encephalitis. Blood glucosc. rectal tempera-

ture and ncurologic tests are recommended
if signs of central ncrvous system depression
occur.™ Comprehensive preplacement and
periodic medical examinations arc recom-
mended for workers subject to tolucnc
exposurc. Direct cxamination with empha-

" sis on central ‘nervous system, liver. and
- kidney. Complete blood count and urinaly-

sis are recommended.’
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From Genium's Reference Collect .

Genium Publishing Corporation CV PE OROETHYLENE
1145 Catalyn Street

‘Schenectady, NY 12303 1836 USA

(518) 377-8855

T Issued: November 1978
cemum pususkinG cors. | Revised: August 1988

(Revision D) -
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3 ECTION 1. MATERIAL IDENTIFICATION. .~ . = . . 7 3%

l:\r!uterjal Name: PERCHLOROETHYLENE

ey

Description (Origin/Uses): Used in commercial dry cleaning 2nd metal-degreasing operations;
used 10 a lesser extent in home products znd in véterinary anthelmintics (worming).

NFPA
a Other Designations: Ethylenc Terrachloride; Tetrachlorovethylene; C.CL; CAS No. 0127-13-4 gMI?
= | Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek F 0 R 1
Buyers’ Guide (Genium ref, 73) for a list of suppliers. R 1 I3
PPG* S 2
g . _ ‘ ' ‘ *See sect. § K 0
' "SECTION 2-INGREDIENTS:AND HAZARDS 7 |- %], =+ EXPOSURE LIMITS-
Perchloroethylene, CAS No. 0127-18-4 Ca 100 OSHA PEL
; 8-Hr TWA: 100 pprm
~ Ceiling: 200 ppm
Cl Cl Maximum Peak above the Ceiling: 300 ppm
Ny / for 5 min. in any 3 Hrs
EH C=¢C ACGIH TLVs, 1987-88
Ve N TLV-TWA: 50 ppm, 340 mg/m’
Cl Cl TLV-STEL: 200 ppm, 1340 mg/m’
Tox{city Data*
a _ Humag, Iohalation, TC : 96 ppm/7 Hrs
1 *See NIOSH, RTECS (No. KX3850000), for additional data with references to
reproductive, irritative, tumorigenic, and mutageaic cffects. )
[l SECTION 3P YSICAL DATA R o e e v v o
Boiling Point: 2S0°F (121°C) Water Solubmtv (%) In.soluble
" | Specifle Gravity (H,0 = 1): 1.623 Molecular Weight: 166 Grams/Mole
% Volatlle by Volume: 100 Vapor Pressure: 19 Torrs at 77°F 25°C)

Vapor Denslty (Alr = 1): 5.83

Appearance aad Odor:' A clear, colorless iquid; ethereal ador.

| LOWER: | UPPER

SECTION 4°FIRE AND EXPLOSIONDATA:

Flash Point and Method Autoignition Temperature Flammability Limits in Air
‘ . . % by Volume * M

| Extingulshing Media: *Perchlorocthylenc does not bum. Use extinguishing agents that will put out the surroundiag fire.

Uausual Fire or Explosioa Hazards: Perchloroethylene vapor is heavier than air and it collects in low-lying areas such 2s sumps,
wells, und underground piping systems. Eanter these low-lying areas with approprite caution.

]

, _ i
l Special Fire-(lghting Procedures: ‘Wear a self-cootuined breathing apparatus (SCBA) with a (ull faccpiece operated in the pressure-
demand or positive-pressure mode. Use care in selecting safety cquipmeat (sce sect. 5, Conditons 0 Avoid),

‘SECTION. S REACTIVITY DATAS

Pcrchlorocu:ylenc is stable in clowcd coatalners duriag routine opcradons. u docs not unécrgo huzudoux polymcnudon

Chemlcal Incompatlbillties: H&zudou: cheatical resctions involviag perchloroethylene and bardum, beryUium, or lithium asc reported
la Genium refercace 84, page 491M-208.

Condltions ta Avold: Prevent contact with incompatible chemicals. Avoid exposure (o direct sualight. Moaitor the stabilizer fcvel fa the
perchlococthylene product; get specifications from your supplier for the proper inhibitor levels. This materal forms hydrochloric acid (HCH) if
the inhibitwor level becomes Wwo low. Do not mix perchloroethylene with caustic sods or patash. This matedial may degrade or stack rubber
and same plastics and coatings, 3o select prutcctive gear snd haadling cquipmeat carefully.

Hazardous Praducts of Decompositioa: Although perchlorocthylene itself does oot burm, it can be very hazardous la fires because of
thermooxidative degradutiva at high temperatures W very toxic phosgeae and corrosive hydrogea chlodde. Eloctric arcs and
perchloructhyleae vepor may 1150 prodiice these products of huzardous decompositios.

woxmwnumcnwm -
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Pcrduorwhyxgr:‘c is not listed as a careinogen y the NTP, TARC, or OSHA.

Summary of Risks: Perchloreethyleas affects the aﬁngnl pervous system (CNS), Causlag incoordination, headuche, vertgo, light
narcosis, dizziness, unconsciouyness, snd evea death. All of thess cza occur as the level sod duration of exposurs cortinucs.

Medical Condltions Aggravated by Long-Term Exposure: Nonereported. Target Organs: CNS, eyes, skin.

Primary Entry: Inhalation, skin,. Aecgte Effects: on of the skin, oyes, zad upper resplratory tract (URT); CNS effects.
Chronfc Effects: None reparted. . ‘

FIRST AID

Byes: Immedlately fluch eyes, including ynder the eyelids, gently but thoroughly with pleaty of ruming water far as kewst 15 minyes,
Skin: Lmrmedistely wash the affected area with soap and water, : : ‘
Inhalstion: Removethe exposed parson bo fresh 8if; restors and/or support his or her breathing as nesded,

Ingestloa: Never give anything by mouth to someane who is unconscious or convulsing. Do oat induce vomiting.

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further treatment, observation, 2nd suppprt after first ald. - ’

T B B T T A TS 5 O 83 D S R s P e B TR D I e2e]
Spill/Leak: - Notify safety personncl, provide veatilarion, sad eliminate al] sources of iguition immediately, Cleanup persoanel need

protection aginst contact with and Inhalation of vapar (sec sect. 8). Contain lurgs spills and collect wasts or sbsarb it with 22 jnert

material such as sand, carth, or vermrculite. Use Toasparkiag tools 1o placs wasic fiquid or absarbent into elosable containers for disposal.

Keep wasts out of sewers, watersheds, and waterways.  VWaste Disposal: Contact your supplier or a icensed conmractor for detailed

recommsadations. Pollow Federal, state, and local regulations,
. OSHA Deslgnations

Alr Contaminant (29 CFR 1910.1000 Subpért Z7)

EPA Designatioas (40 CFR 302.4) .

RCRA Hezardous Waste, No. U210 ; :

CERCLA Hazardous Substance, Reportable. Quantity: 1 {5 (0.454 kg), per Clean Water Act (CWA), section 307 (x) and Resource

Conservation and Recovery Act (RCRA), section 3601 _
SR BN SR C AU O O A R T O T
Goggles: Alwsys wear pratective oycglasses or chemioal sfoty poggles. Where splashing of perchloroethylene solution may occur, wear
u full 2z shield/splash guard, Follow OSHA cy¢- aed face-protection reguletions (29 CFR 1910.133). Respirator; Consult the i
NIOSH Pockst Guide to Chemical Hazards for geaeral recommendations oa réspirator protection. Follow OSHA respirator regulations %
(29 CFR 1910.134). For emergency or nonroutine tic (0.8, cleaning resctor vessels or storage tanks); wear aa SCBA with 4 full fecepicce
op<rated in the pressure-demand or pasitive-pressurs mode. Warnlng: Alr-purifying respiratars will mor prowet workers i oxygea | .
deflicient atmorphercs.  Othar: Wear impervious gloves, boots, aprons, and gauntlets, etc., (o prevent prolouged or repeated skin coutace
with perchlorocthylens. Suggested material fnclodes palyvinyl alcohel, polyethylene, or neopreae. Leather shoes 416 also appropriute,
Ventllation: [nstal) and operate general and focal ventilation systems that are powerful enough to maiatsin airborne levels of perchio-
rocthylene dust below the OSHA PEL stasdard cited ia section 2. Safety Stations: Muke cycwash stations, washing fecilides, and
safety showers availsbls in areas of use amd handling.  Contamiaated Equipment: Coatact lenses poss & spocial hazaed; soft lentes
may absorh initents and all lenses concantrate them. Do nof wear contact lenses in any work area. Remove cantaminated clothing and
lsunder it before wekring it again; clean this materisl from shoes and equipaent. ) .
Comments: Practice good personal hygiene; always wash tharoughly after wiing this materisl Aveid traaslerring it from your hands to
Jyour mauth while eating, drinking, or sraoking. Da not o, drink, 6r smoke {n 2oy work arca. Avoid inhzling perchlorocthyleno vapor.
Sclect safety equipmeat carefully (sec sect. 5, Condidoas to Avoid). .

A% Saxxve - 2o Day Y BOo z 3 9 o . ™~ 2 o £ P S S0 e 0 ',,f
E SRS e S PO SREAT RO E R Bl § B S T S 0 S A S e

5§°fzcﬂ$egre‘ga tian: Store perchloraethylend L & cool, dry, well-ventilazed arca away from burinm, beryllium, and lthium.

Speclal Handiing/S torxga: Protect contalners from physical du;ugc. Fit all holding nnkx with an ir-drying veatng system _ufn. .
prevéats moist i from estering the tank 20d allows for perchMrocthylene vapor expansion md contyaction; aiftight storage fucilities are
oot ;ecomnuended, Aluminum it not recommended for storage faclitles.

Transportatlon Deta (49 C¥R 172.101-2)°

DOT Shipplag Name: Tettschlooethyleae  ~ DOT Labet: None IMO Label: Salnt Andrew’s Croas (X)*
DOT ID No, UN1897 . DOT Hazard Class: ORM-A IMO Class: 6.1
*Harmful-Sow awey from Foodstaffs (Materials of IMO Class 6.1, Packaging Group IT), .

] References: |, 12, 73, 84-94, 100, 103.

, Raceairlly prchesess rorpatstblity. Thcreloss, slibough rexoaidle cars Ass Prepared by PJ Igoe, BS
] Actbads 80 wamazad, makes wo scprassatatons Lad Lusimer 80 maponsiblity Industrial Hygiene Review: DJ Wilsoa, CTH

PratAIcrs iataadad pusposet ar for eomsaquencos of s e, 1 | Madloat Roviaw: MJ Hardles, MD
| Coprvion © 1946 Quanam Peainbiag
5 Ay ] 044 of pcpuadncatns vidowt B6 Juletier's peccasstion b probdiiied. -
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1,1,1-Trichloroethane

CH;CCl

Significant Physical Properties

1.1.1-Trichlorocthance is a volatile, colorless liquid with an aromatic “chloroform-like™ odor. The industrial

odor threshold is approximately 100 ppm.

Molecular Weight:
Specific Gravity:
Boiling Point:
Vapor Pressure:
Solubility:

At 25°C and 760 mm Hg:

133.42

1.3366 (25°/4°C)

74.07°C (760 mm Hg)

125 mm Hg (25°C)

Insoluble in water. but miscible with alcohol,
cther and most organic solvents.

I ppm of vapor: 0.545 mg/m’
1 mg/m’ of vapor: 0.183 ppm
Saturated air concentration: 16.5%
Relative density of vapor: 4.6 (Air = 1.0)
Relative density of saturated air: 1.6 (Air = 1.0)
I. Hygienic Standards D. I[MMEDIATE LETHAL CONCENTRATION:
A. ACCEPTABLE MAXIMUM ATMOSPHERIC I. An accidental exposure to 2500 ppm
_CONCENTRATION (8 HOURS) IN PARTS OF - of 1,1.1-trichloroethane for five
VAPOR PER MILLION PARTS OF AIR BY ’ minutes or less would not be expected
VOLUME (ppm): to causc incapacitation which would .
1. 400 ppm'" prevent escape or causc irrcversible
2. 350 ppm'® tmjury.
B. ACCEPTABLE CEILING CONCENTRATION i{. Toxic Properties
IN PARTS OF YAPOR PER M! N PAR
PER MILLION PARTS A. HEALTH: Modecrate for acutc expasure,

OF AIR BY VOLUME (ppm):
1. 500 ppm" -
C. ACCEPTABLE MAXIMUM PEAK:

{. 800 ppm by volume for a duration of
not more than five minutes if
encountered not more than once in
"two hours during an 8 hour work
day"

2. 440 ppm is recommended as a short

term exposuce limit {or 15 minutes by .

the ACGIH.™

The Committee wishes (0 scknowiedge the asistance of Donald
E. Rapp in the preparation of this Hygpenic Guide.

but chronic cxposures lo concentrations
that are without acute cffects are unlikely
to produccinjury. I,1,1-Trichlorocthane is
rcadily absorbed and excreted through the
lungs.!” In acute cxposure the most
important toxic action is a functional
depression of the central nervous system
leading ultimately to respiratory failure.
The inhalation of 1,1,I-trichlorocthanc
can make the mammalian heart abnor-
mally reactive 10 epincphrine resulting in
cardiac arrythmia.'" Acute exposure to
anesthetized dogs results in & dosc
dependent, biphasic decline in arterial
pressure.”™ Animals exposed repeatedly to
high concentratioas exhibited some
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reversible changes in liver histology, but
they were not the severe effects associated
with carbon tetrachloride. Chronic
exposures to 1000 ppm resulted in
moderate fatty degeneration of the liver
but no liver nccrosis or kidney injury.
Growth depression occurred at 650 ppm.
No effects were ceen from repeated 7-hour
daily exposures to 500 ppm. A 24 month
inhalation study on rats at 875 ppm and
1750 ppm did not indicatc carcinogenic
activity.' Humans exposed to a vapor
concentration of 450 ppm did not show
decreased psychophysiotogical functions
(perception, reaction test, manual
dexterity).'” In controlled human
exposurcs to 500 ppm no effects other than
stight, transient cye irritation were noted.
but at 1,000 ppm and above, mild cye
irritation was experienced by all subjects,
and some became dizzy.'™" As with most
solvents, dermatitis might result f{rom
repeated skin contact, but 1.1,1-
trichlorocthane is only poorly absorbed
through the skin, Eye contact may resultin
pain and discomfort, butno impairment of
vision is likely.

FIRE: 1,1.1-Trichlorocthane has no flash
point when tested by standard ASTM
procedures for the TAG Closed or
Cleveland Open Cup Tests. Some
inhibited 1.1,1-trichlorocthancs have been
found to have explosive fimits of 6.7% -
17.2% in air, but a high energy source is
required to cause ignition and, il the
ignition source is removed, the vapor will
not continue to burn.'" When inhibited
products are cvaporated to asmallvolume
the residuc may flash. Thermal decompo-
sition products are very irritating and may
be quite toxic, but voluntary overcxposure
to such materials (largely hydrogen
chloride)'® is not likely. Flammable
propertics of the commercially available
solvent depends to a large extent upon the
type and amount of the tnhibitors.

SHORT EXPOSURE TOLERANCE: Begin-
ing anesthetic effects, including incoordi-
nation, appear in some human subjects
exposed to concentrations of 800 to 1,000
ppm. They occur quickly in humans at
concentrations of 2,000 ppm or higher.
Exposures to concentrations in excess of
30,000 (3% by volume) may be lethal in
five to six minutes.”""

ATMOSPHERIC CONCENTRATION IMME-
DIATELY HAZARDOUS TO LIFE: 30.000
ppm (3% by volumc) bascd on animal
experiments.™"

industrial Hygiene Practice

A.

INDUSTRIAL USES AND OCCURRENCES:

L

1.1.1-Trichloroethanc is uscd as a soivent
and as a vapor degreasing and cold
clcaning agent.

EVALUATION OF EXPOSURE:

\. Sensory Recognition: The industrial
odor threshold varics widcly among
individuals. Response can range from
barcly detectable to definitely
apparent to the unacclimated. It
appears to beapproximately 100 ppm.
It is slight, but not unpleasant at about
350 ppm, and considered strong and
unpleasant at about 1,500 ppm.l'?

2. Air Sampling and Analysis:

a. [Instrumentation: lastruments
based on the Beilstein test, such as
the halide meter''” and halideleak
detector, may be calibrated for
I,I.1-trichlorocthane. Instru-
ments cmploying measurement of
the conductivity of water which
has absorbed the combustion
products of this material are
available. and thosec using
hydrogen flame ionization, whilc
almost completely nan-specific,
can probably be used. Gas
chromatographic, infrared, and
mass spectrographic mecthods can
be used, especially when absolute
identification is necessary.

b. Chemical Analysis: Direct
combustion followed by absorp-
tion in a basic, reducing solution
and determination of the halide
jon has been used successfully,”'

as has adsocrption in silia gel

followed by thermal desorption
and combustion."” The method
of Fahy''*' using isopropyl
alcohol to desorb from silica gel.
followed by alkaline hydrolysis, is
said to be applicable.'™ A
modificd Fujiwara reaction may
be used."'® Detector tubes by
various manufacturers can be
used, but each batch should be
scparately calibratcd before use.

C. -HAZARDS AND THEIR RECOMMENDED

CONTROL:

\. Inhalation: This is the primary
hazard. Control should be to 350 ppm
on an 8 hour time-weighted average
basis.

2. Skin Contact: Minor irritation may
occur as a result of prolonged or
frequent cxposure il confined to the
skin, irritation and/or a burn may
result. Suitable protective gloves
should bc worn to prevent liquid
contact with solvent. Gloves made of
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polyeag#aicohol or Ncoprene may be
appropriate. -
Eve Contact: Mild irritation may
result through contact, but essentially
no corneal injury. Safety glasses, or
their cquivalent, should be worn if
contact is likely.

‘-

4. Ingestion: Low toxicity. Based on
animal data, it is estimated from onc-
half to one pint for a 150 pound
person. All containers should be
properly labeled.

S. Aluminum Reaction: Non-inhibited
1.1.1-trichlorocthanc should not be
used in contact with aluminum
because of its reactivity with this
metal.

6. Thermal Decomposition: Halo-
genated solvents should not be used
where their vapors (in concentrations
of a few ppm or more) will come into
contact with very hot surfaces(such as
ncar a welding operation) because
toxic decomposition products, such as
chlorine and hydrogen chloride, may
be formed. ln such cases, local exhaust
ventilation will be necessary.

IV. Madical Informatioa

A. ROUTE OF EXPOSURE AND FIRST AlD:

1. {Inhalation: Remove to fresh air. If
breathing has stopped. give antificial
respiration. Mouth to Mouth is the
most.- cffective method. Keep warm
and quict. Obtain help at once.

2. Skin Contact: Remove any soaked
clothing. Flush skin with running
water.

3. Eye Contact: Flush cyes thoroughly
with pleaty of water.

4. Ingestion: No specific antidote
known. Do not inducc vomiting.
Obtain medical assistance promptly.

MEDICAL MANAGEMENT:

1. Specific Medical Procedures: Treat
symplomatically; watch the cardiac
thythm in any case of anesthesia.
Oxygen therapy may be used, but
epincphrine is contraindicated. Some
indication of the extent of exposurc
may be obtained from an analysis of
exhaled air. If heart has stopped.
closed chest cardiac massage may be

- v Urinary urobilinogen may be of
intcrest as a hiver function test
following acute excessive exposures.
Recovery from a non-fatal acute
episode can be expected to be
complcte and prompt.
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TRICHLOROETHYLENE [79-01-6]

(1,1,2-Trichloroethylene, Tri, TCE, Acetylene Trichloride)
CCl,CHCI

Significant Physical Properties

Trichlococthylene is 2 nonflammable. colorless liquid with a sweet odor that is typical of many chlorinated

solvents.

Molecular weight: 131.40

Melting point; -13°C

Boiling point: $7.1°C a1 760 mvm Hg

Vapor pressurc! mm Hyg: 100.00 743 0.9 1.0
°C: s 25.0 BN -42.9

A1 25°C and 760 mm Hy: Saturated air contains 9.758% by volume of
trichlorocthylene

Relative density of saturated air = 134
(aie = 1.0)

{ ppm = 5.38 my/m’

! mg/m® =0.186 ppm

Noac by standard mcthods

463°C

8.0 - 10.0% ar 25°C*

1.465 20/4°C** _

0.1 part per 100 parts H.0 at 25°C;

Flash point

Autoignition temperature:
Explosive limits:

Specific gravity:

;

i
g
1

Solubility:
wlee . . miscible with alcohol, ether, many hydrocarbons,
) and oils
Incompatabilities: Strong caustics; aluminum (when acidic),

chemically active metals

ens (e.g., 7.0-43% at 100° C).
C to that of water at4°C.

*Note as temperature riscs the flammable range wid
eeThe ratio of the density of trichlorocthylenc at 20°

=

mg/m’) TWA cxposurc limit {or an 8-
hr workday.™

{. AmercanConference 6[Govc_mmcmal 8 O$c'upau9nal gasf:{(‘{ an: Health ;\:;
Industrial Hygienists (ACGIH) Thresh- ministration (. ) adopts an 8-
old Limit Value (TLV)® is 50 parts TWA pcrmnsstbl;: exposurc limit of 100
per million (ppm) by volume, or 270 ppm (540 mglr‘n )- .
mg/m®, foran8-hrtimec-weighted aver- 4. National lastitute for Occupational
age (TWA) exposurc.“’ : Safetyand Hcalth(N1OSH) reccommends

2. Amercan National Standards Institute ; :‘00 pptkndT“(l;.\ exposure limit for an
(ANSI) recommends a 100 ppm (540 -Re workday-.

1. Hyglenic Standards
A. WORKDAY EXPOSURE CONCENTRATIONS:

. Yy !»v... ,..l .2

B. SHORT-TERM EXPOSURECONCENTRATIONS!

. l. ACGIH reccommends a |5 min TWA
The Committee wishes (o scknowledge Ching K. Chen, I'h.1)., cxpos:xr(c" limit of 200 ppm (1080
PE, CIH for the preparation of this guide. mgfm’).

RIS I
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2. ANSI recommends a limit of 300 ppm
(1620 mg/ m") for not morc than 5 min
inany2-hr period foran 8-hr warkday.®
OSHA cestablishes a limit of 300 ppm
for not morce than 5 min in any 2-hr
period for an 8-hr shift.

't

CEILING CONCENTRATION:

1. NIOSH recommends aceiling exposure
limit of 150 ppm [or 2 15-min sampling
time and a peak exposure limit of 300.
ppm.”"

2. ANSIrecommendsancxposure limit of

200 ppm.m

OSHA adopts a ceiling limit of 200

ppm.

IMMEDIATE LETUAL CONCENTRATION:

(]

1000 ppm (5380 my/ m’) is considered to be
the level immediately dangerous to life or.
health (IDLH), 1 maximum level from
which onc could escape within 30 minutes
without any escape-impairing symptoms or
any irreversible health effects.'”

Toxic Properties

The primary toxic cffcet of exposurc to trichlo-
rocthylence vaporis onc of central nervoussystem
depression. Aculc CxXposure miay cause visual
distuebances, mental confusion, latigue, head-
ache. nausea and vomiting. Liguid trichloro-
cthylene may irritate the skin and cyes. In bioas-
say studies, trichlorocthylenc introduced by gavage
has been found to cause liver cancer in mice.

A,

INITALA HON: Exposure of rats and mice to
trichlorocthylenc at concentrations in cxCess
of 3000 ppm resulted in immediate narcosis
or death after 1 or 6 hours c.\pusum."'" In
acute humin exposures, central nervous
aystemdepressionis the predominant physio-
logical response. bn fact. trichtorocthylene
was once used as an anesthetic™ The char-
acteristics of central aervous system depres-
sion from everexposure to trichlorocthy-
lene include headache, dizsiness, vertigo,
tremocs, nausca and vomiting, sleepiness or
drowsiness. fatigue, light headedness, intoxi-
cation, unconsciousness and death in some
cases.® ™ Headache, drowsiness and mild
cyc irritation were reported by human sub-
jects whao were exposed to 16 ppm for K3
minutes ar 200 ppm lor 7 houn.™ Neuro-
logic changes may 1esult from prolenged
averexpmure:™ such exposures any abwe
e injur y to the liver, but the hiver Uy is
hkely 1o be nuaos o qot present at an™t
As with other chlonnated hvdiocarbons,
trichlotocthylene exposure can praduce
ventniculas arthythnnas, Although thiseteda
i» not cummuaon, ciases of sudden death atier
svere aerexpoasure to trichloroacthylene

D.

m

have been reported, possibly causcd by ven-
iricular arrhythmias.*'*" The combination
of high trichlorocthylene exposure and the
consumption of alcoholic becverages has
been known to produce erythema (known
as “degreasers flush™). Deliberate inhala-
tion of trichlorocthylene vapor, often re-
ported as addiction, has resulted in injury
and death."”

S$KIN CONTACT: Trichlorocthylenc has a
defatting action on the skin and dermatitis
may result {rom repeated contact with the
liquid or with high concentrations of the
vapor. ltis notabsorbed through the skinin
acutely toxicamounts, butsome absorption

18
can OCCUI’.(" g

EYE CONTACT: Trichloroethylene is irritat-
ing to the eyes. If promptly washed away, it
is not expected Lo cause permancat injury."”

INGESTION: Trichlorocthylenc is absorbed
readily from the gastrointestinal tract lead-
ing to respiratory failure or cardiac arrest
causing death. Dependingonthe dose.signs
and symptoms of toxicity may be delayed
for several itaurs.®® The LDso fer the rat
given 1 single oral dosc of trichlorocthylene
is about 4.9 gram per kilogram of body
weight (gmlkg).m"

CARCINOGENICTTY: The National Cancer
lnstitute reported that trichlorocthylene 52
potent liver carcinogen in inice based on its
bioassay involving rats and mice.”" In this
study. the test animals were intubated with
trichlorocthylene daily for 18 months with
an observation period of 3 to 6 months fol-
lowing treatment, Rats were given doses ol
500 or 1000 mg/ kg and mice were given 900
1o 2400 mg/ k. five times per week. Hepa-
tocellular carcinomas were noL SCen in Fits
but were seen in JU.6 percent of mice given
the lower dose and 43.2 pereent of mice
given the higher dose. Only 2.5 percent ol
control mice developed such carcinomas,
though the strain of mice used uiten has a
406 background incidence for such carci-
nomas. In an inhalation study, rats, mice
and Syrian hamsters were eaposed 6 he;
day. 5 days;week for 18 month to up 10 500
ppm of pure trichlorocthylene; ao conclu-
sive evidence ol carcinogenic potential was
tound "™ There has heen no published repoct
linking trichlorocthylene and cancer
hutnans.

Hi. Industrial Hygiene Practices

A

INDGSTRIAL UNES AND 1L CRRENOD

1 nchtorocthyviene is used prenmaod (R ol
total LS, consuniptivun) as a solvent 1o
vapor degicising operations ol metal tubee
cating wdustries, such as sutomaetive, i
craft and scrospace industaics. Approas



B.

mately 307 of the g

| consumption of

trichlorocthylene is P4 as a drycleaning

wolvent tor fabrics or as an extractive sol-

ventof foods and medicines, The rentaining

SC is used in a variety of operativns which

use tichloroethylene as & solvent or chemi-
calintermediate. NTOS H hasestimated that
there are 200 000 workers eaposed to tei

chiorocthylenc in the United States.

(]

EVALUA HON OF EXPONURL:

Sensory Recognition: Trichloroethylene
has a sweet “chlorinated hydrocarbon™
odor which is barely perceptible at 60 to
100 ppm.""’ The odor is not unpleasant
at 250 ppm. Transient, mild eye irrita-
tion occurs at 160 ppm. and light-
headedness occurs between 350 and 404
ppm. Prolonged exposures to concen-
trations between 200 and 500 ppm
ciause a mild irritation of the rcspira(or)"
tract. Repeated prolonged exposures at
200 ppm causc a fecling of fatigue and
slccpincss.("

Air Sampling and Analysis: Means of
collecting trichlorocthylenc inaic include
usc of an cvacuated gas sampling con-
winer. plastic bags. sulid adsorbents
such as silica gel or activated charcoal.
and impingerscontaining anappropriate
absorptive organic liquid. Use of acti-
vated charcoal offers the greatest cffi-
cicncy and case of collection of trichlo-
rocthylene vapors and is reccommended
in method S 336 by NIOSH. ™ Gas
chromatography offers the greatest
specificity and sensitivity of the various
methods of analysis and is the method
specified in S 336. With this method,
the collected sample is desorbed with
carbon disuifide and analyzed by gas
chromatography with a flame ioniza-
tion detector. The method was vali-
dated over 2 range of 519 to 2176
mg/ m® (100 to 400 ppm)'wi(h a 3 liter
air sample; though the probable uscful
range of detection is reported to be 108
t0 3225 mg/ m® (20 1o 600 ppm).

Clinical Monitoring: Studics show that
from 51 10 70% of the inhaled trichlo-
rocthylene vapors are retained by the
body. Animal studics show the greatest
trichlorocthylene concentration in the
fat, followed by the lungs, spleen, liver
and the least in the brain and kidacy.
The retained trichlorocthylene is
metabolized to monochloroacetic acid,

" trichiorocthanol and trichlocoacetic

2cid. ™ The monochioroacetic acid
excretion is maximal at the end of
exposure; the trichlorocthanol excre-
tion is maximal within 24 hrs after

eaposure: “he tnchloroacetic acid
eacretion !Mxillllllll within 2 1o 3}
datys alter eyposuee, nchiorocthylene

hias been detedted in the expued air tor
seseral hows Lolfowing C\pu\urc.m;'
Aldthough stindies show that biolagicat
moamtorng cin be used as anoindex ol
exposute, the monitaning est cannot he
used to deteranne the exposure coneen-
Lratian becattse ol the dependeney upon
several factons (eg., retention pereen-
tage in the body, metabolism rates and
routes. duration ol exposure, Huctua-
tions inconcentration during exposure,
time mntervil between end ol exposare
and the test, the sccumulative effect
from repeited cxposures, and sex ol the
subject).

C. HAZARDS AND LIEIR RECOMMINDLD
CONTROL,

I

Inhalation: Since the man coute ol
hazardous overexposure Lo tochloro-
cthylene s by the inhalation ol vapor,
focal exhaust ventilation and enclasure
ol pracess equipment are usually re-
quited. Control should be veritied by
periadic aic analyses. Vapar degreasing
tanks should not be used without heat
and vapor condensation controls. In-
structions for commercial cleaners and
degreasers should be rigidly followed.
1t the liquid or cven a few ppm of the
vaporare exposed to high temperatures
(c.g.. welding) toxic decomposition
products (largely hydrogen chloride,
but including phosgenc and others)
may be formed.””

Skin Contact: Gross skin coatact should
be prevented. Clothing wet with tri-
chlorocthylene should be removed and
not worn until completely decontami-
nated. Usc polyvinyl alcohol gloves for
protection of hands against dircet contacat.
Eye Contact: Chemical splash goggles
should be worn if the possibility of con-
tact cxists.

Ingestion: While swailowing substa ntial
quaatitics of trichlorocthylene could
causc serious cffects, this is not consid-
cred (o be a probiem in normal indus-
trial handling.

Fire and]or Explosion: tigh concen-
trations of trichlorocthylene vapor
cxposed to an cnergetic source of igni-
tion (welding is 2 good cxample) may
propagate flame andf/oc explode.
fquipment containing (or that has con-
tained) trichlocacthylene should be
thoroughly dricd and ventilated before
being exposcd 10 an ignition source.
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6. Resprirator Selection Guide:

('uncculrulimn" /

Coadition

Mininium Respiratory
Protection

23 ppm ot dess Halt-mask ongie sapor
Cattindge resprciton

TG pro ot loss Iull-taceprece vegame
vapor cartandge cespreator
Greater than 1000 ppm Supplicd i cespisitorn
HHDLH Lesel
Escape Selt-contained breathing

with tull facepiece

apparatus with full Gree-
picce vperated in
pressure-demand mode.

IV. Medical Information

A, FIRSE AID PROCLDURE: Remove the vie-
fim (o an uncontaminated atmosphere im-
mediately and apply astificial respivation i
indicated. Remove coataminated clothing
and Jdo not allow it 10 be reworn until it is
thoraughly decontaminated. feyes come in
contact with the substance, they should be
tlushed with large amounts ol water.

B MEDICAL MANAGEMEN L Treat symptom-
atically, watch the cardiac rhythm in any
caae ol ancsthesia produced by trichloro-
cthyiene. Oxygen therapy may be used. but
vasopressor drugs such as epinephnine ate
contraindicated. Severcely overexposed per-
sonacl should be hospitalized for obscrva-
tion and supportive therapy. Persons suller-
ing from cardiac, lung, liver and/or kidney
discase and/or alcoholism should not be

cmployed on jobs where there may be sub-. .

stantiul exposure to trichlorocthylenc.
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STANDARD SAFE WORK PRACTICES
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1.

STigwDARD SAFE WORK PRACTICES o -

GENERAL

1.

2.

3.

5.

6.

Eating, drinking, chewing gum or tobacco and smoking are prohibited in the
contaminated or potentially contaminated area or where the possibility for
the transfer of contamination exists.

Avoid contact with potentially contaminated substances. Do not walk
through puddles, pools, mud, ete. Avoid, whenever possible, kneeling on
the ground, leaning or sitting on equipment or ground. Do not place
monitoring equipment on potentially contaminated surface (i.e. ground,

etc.).

Prevent, to the extent possible, spillage. In the event that a spillage .

oceurs, contain liquid, if possible.
Prevent splashing of contaminated materials.

All field crew members shall make use of their sense (all senses) to alert
them to potentially dangerous situations in which they should not become
involved (i.e. presence of strong, irritating or nauseating odors). .

Field crew members shall be familiar with the physical characteristics of

investigations, including:

Wind direction in relation to the ground zero area;
Accessibility to associates, equipment, vehicles;
Communications;

Hot zone (areas of known or suspecte;i contamination);

Site access;

o 0 © 0 O o

Nearest water sources.




7.  The numberw? personnel and equipment in the W#taminated area_should
be minimized, but only to the extent consistent with workforce require-

ments of safe site operation.

8. All wastes generated during D&M and/or subcontractor activities at the
site will be disposed of as directed by the PM.

2. DRILLING AND SAMPLING PROCEDURES

For all drilling and sampling activities, the following standard safety
procedures shall be employed:

1. All drilling and sampling equipment shall be cleaned before proceeding to

the site.

2. At the drilling or sampling site, sampling equipment shall be cleaned after

each use.
3. Work in "cleaner™ areas should be conducted first where practical.

4. The minimum number of personnel necessary to achieve the objectives
shall be within 25 feet of the drilling or sampling activity.

5. If emergency and back-up subcontracted personnel are at the site, they
should remain 25 feet from the drilling or sampling activity, where
practical.

Exclusion zones will be established within designated hot lines. Delineation
of a hot line will reflect the interface between areas at or below a
perdetemined threshold contaminant concentation, based on available data
including the results of monitoring and chemical analyses, information
from site personnel regarding historical site activities, and general obser-
vations. This determination will be made by the PM in conjunction with

the OSSO and site personnel.
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CONTACTS AND PROCEDURES

1. CONTACTS

Should any situation of unplanned occurrence require outside or support

services, the appropriate contacts should be made. The list_of appropriate contacts is

listed in Section 4 of the Health and Safety Plan.

2. PROCEDURES

In the event that an emergency develops on-site, the procedures deline-

ated herein are to be immediately followed. Emergency conditions are considered to

exist if:

0 Any member of the field crew is involved in an accident or experiences any

adverse effects or symptoms of exposure while on-site; or

) A condition is discovered that suggests the existence of a situation more

hazardous than anticipated.
The following emergency procedures should be followed:

Personnel on—site should use the ™buddy system” (pairs). Buddies should
pre-arrange hand signals or other means of emergency signals for com-
munication in case of lack of radios or radio breakdown (see the following

item).
o  Hand gripping throat: out of air, can't breathe.

o ‘ Grip partner's wrist or. place both hands around waist: leave area

immediately, no debate.
o Hands on top of head: need assistance.

o Thumbs up: okay, I'm alright, I understand.
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o -Thumbs down: no, negative.

Site work area entrance and exit routes should be planned, and emergency

escape routes delineated by the 0SSO.

Visual contact should be maintained between "pairs™ on-site with the team
remaining in close proximity in order to assist each other in case of

emergencies.

In the event that any member of the field crew experiences a'ny adverse
effects of symptoms of exposure while on-site, the entire field crew should
immediately halt work and act accbrding to the instructions provided by
the 0SSO.

Wind indicators visible to all on-site personnel should be provided by the

PM to indicate possible routes for upwind escape.

The discovery of any condition that would suggest.the existence of a
situation more hazardous than anticipated should results in the evacuation
of the field team and re-evaluation of the hazard and the level of

protection required.

In the event that an accident occurs, the PM is to complete an Accident
Report Form for submittal to the Office Safety Coordinator (OSC), who
will forward a copy to the RHSM and the FWHSD. The OSC should assure
that the follow-up action is taken to correct the situation that céused the

accident.

In the event that an accident occurs, the PM is to complete an Accident
Report Form for submittal to the MPIC of the office, with a copy to the
health and safety program office. -the MPIC should assure that follow-up
action is taken to correct the situation that caused the accident.
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1. PROJECT MANAGER

1.

2.

3.

4.

5.

6.

7.

8'

i

el

The Project Manager (PM) shall direct on-site investigations and opera-
tional efforts. The PM, assisted by the On-Site Safety Officer (OSSO), has primary
responsibility for:

-

Making certain that appropriate personnel protective equipment and moni-
toring equipment is available and properly utilized by all on-site personnel;

Making certain that personnel receive this plan and are aware of the
provisions of this plan, are instructed in the work practices necessary to
ensure safety, and are familiar with planned procedures for dealing with

emergencies;

Making certain all field personnel have had the Dames & Moore Core
Health and Safety Training Course or its equivaient;

Making certain that personnel are aware of the potential hazards asso-

ciated with site operations;

Monitoring the safety performance of all personnel to ensure that the

required work practices are employed;

Correcting any work practices or conditions that may result in injury or

exposure to hazardous substances;

Preparing any accident/incident reports (see attached Accident Report

Form) and routine job exposure records;

Assuring the completion of Plan Acceptance and Feedback Forms attached

hereto.
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2., ON-SITE SAFETY OFFICER

The On-Site Safety Officer (OSSO) shall:

1. Implement project Health & Safety Plans and report to the Site Safety
Coordinator and the PM for action if any deviations from the anticipated
conditions described in the plan and has the authorization to stop work at

any time;

2. Calibrate all monitoring equipment (except radiation detection equipment)
on a daily basis and record results on the attached sheets; (See Section 7.0
- Daily Instrument Calibration Check Sheet and Daily Radiation Instrument

Operability Check Sheet.)

3. Making certain that all monitoring equipment is operating correctly
according to manufacturers instruetions and provide maintenance if it is

not;

4., Confirm that personnel working on-site have the proper medical surveil-
lance program and Health & Safety training which qualifies them to work
at a hazardous waste site. Also be responsible for identifying all WMS site

personnel with special medical problems (i.e. allergies).

3. PROJECT PERSONNEL

Project personnel involved in on-site investigations and operations are

responsible for:

1. Taking all reasonable precautions to prevent injury to themselves and to

their fellow employees;

2. Performing only those tasks that they believe they can do safely, and
immediately reporting any accidents and/or unsafe conditions to the 0SSO0
3.  Notifying the PM and OSSO of any special medical problems (i.e. allergies)

_and making certain that all on-site personnel are aware of any such

problems.
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HEAT STRESS/COLD STRESS

HEAT STRESS

If site work is to be conducted during the summer or in other
hot environments, heat stress is a concern in the health and safety of
personnel. For workers wearing permeable clothing, follow recomme--
dations for monitoring requirements and suggested work/rest schedules in
the current American Conference of Governmental Industrial Hygienists
(ACGIH) Threshold Limit Values for Heat Stress. For workers wearing
semipermeable or impermeable clothing, the ACGIH standard cannot be
used. For these situations, workers should be monitored when the

temperature in the work area is above 70°F (21°C).

To monitor the worker, measure:

o Heart rate. Count the radial pulse during a 30-second period as
early as possible in the rest period.

If the heart rate exceeds 110 beats per minute at the
beginning of the rest period, shorten the next work cycle
by one-third and keep the rest period the same.

If the heart rate still exceeds 110 beats per minute at the
next rest period, shorten the following work cycle by
one-third.

o] Oral temperature. Use a clinical thermometer (3 minutes under
the tongue) or-similar device to measure the oral temperature at
the end of the work period (before drinking).

If oral temperature exceeds 99.6°F (37.6°C), shorten the
next work cycle by one-third without changing the rest
period.
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SUGGESTED FREQUENCY OF PHYSIOLOGICAL MONITORING
FOR FIT AND ACCLIMATIZED WORKERS

§! ADJUSTED

TEMPERATURE(L) NORMAI, WORK_ENSEMBLE IMPERMEABLE ENSEMBLE
g! 909F (32.2°C) After each 45-min of work After each 15 min of work
{ or above
§i 87.5°9-90°F After each 60 min of work After each 30 min of work
t (30.89-32.2°C)
?3 82.,59-87.5°F After each 90 min of work After each 60 min of work
o (28.19-30.8°C)
¥
i 77.5°-82.5°F After each 120 min of work After each 90 min of work
Lg (25.39-28.1°C)
i 72.59-77.5°F After each 150 min of work After each 120 min of work
g (22.59-25.39C)

1o,

(1) Calculate the adjusted air temperature (ta adj) by using this
equation: ta adj °F = ta °F + (13 x X sunshine). Measure air
temperature (ta) with a standard mercury-in-glass thermometer, with
the bulb shielded from radiant heat. Estimate percent sunshine by
judging what percent time the sun is not covered by clouds that are
thick enough to produce a shadow. (100 percent sunshine = no cloud
cover and a sharp, distinct shadow; 0 percent sunshine = no shadows.)

If workers are not monitored for heat stress, work activities in

hot environments can result in dehydration, heat exhaustion, heat stress
or even heat stroke.

Sizns and Symptoms of Heat Stress

o Heat rash may result from continuous exposure to heat or humid
air,




o Heat cramps are caused by heavy sweating with inadequate
electrolyte replacement. Signs and symptoms include:
—-— muscle spasms

- pain in the hands, feet and abdomen.

o Heat exhaustion occurs from increased stress on various body
organs including inadequate blood circulation due to cardio-
vascular insufficiently or dehydration. Signs and symptoms
include:

-- pale, cool, moist skin
N heavy sweating

~—- dizziness

-- nausea

- fainting

o Heat stroke 1is the most serious form of heat stress.
Temperature regulation fails and the body temperature rises to
critical levels. Immediate action must be taken to cool the
body before serious injury and death occur. Competent medical
help must be obtained. Signs and symptoms are:

- red, hot, usually dry skin

- lack of or reduced perspiration
-~  nausea

-= dizziness and confusion

- strong, rapid pulse

-- coma

COLD STRESS

Frost Bite

Frostbite is an injury resulting from exposure to cold. The

extremities of the body (fingers, toes) are most often affected. The
signs of Frostbite are:

-’/
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o Skin turns white or grayish-yellow.

0 Pain is sometimes felt early, but subsides later. Often there

is no pain.

o] The affected part feels intensely cold and numb.

Hypothermia

If site work is to be conducted during the winter, cold stress
is a concern in the health and safety of the personnel. Additional
insulated clothing will be provided to field personnel. Of special note
for cold stress on this site is the wearing of tyvek suits. Disposable
clothing does not breath; therefore, perspiration is not provided with a
means of evaporation. During strenuous physical activity, an employee's
clothes can become wet. Wet clothes combined with cold temperatures can
lead to hypothermia. If the air temperature is less than 40°F and an
employee becomes wet, the employee must change to dry clothes. The
on-site heated trailer facility or a personnel vehicle may be utilized as

a change area.

Hypothermia is characterized by shivering, numbness, drowsiness,
muscular weakness and a low internal body temperature when the body feels

warm externally. This can lead to unconsciousness and death.

In either case (frostbite or hypothermia), seek immediate
medical attention.

To prevent thede effects from occurring, persons working in cold
environments should wear adequate clothing and reduce the time spent in

the cold area,
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o PLAN ACCEPTANCE FORM |

F PROJECT HEALTH AND SAFETY PLAN
INSTRUCTIONS: This form is to be completed by each person to work on the subject
project work site and returned to the Office Safety Coordinator.

F Job No.;
Client/

E Project:

li Date;

gk

i | represent that | have read and understand the contents of the above referenced Health &

g Safety Plan and agree to perform my work in accordance with it.

h Signed

l! Print Name

l! Company/Office -’

Date

:
:
:
\
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Job Number:

Job Name:

Date:

Problems with plan requirements:

Unexpected situations encountered:

Recommendations for future revisions:




- A4 Contractor/Subcontractor Ao
v Statement of Compliance )

: This is to confirm that the employees listed below are qualified by virtue of

, training and experience to engage in field activities at

Name of Site

' in connection with the Contract/Subcontract Agreement between Dames & Moore and

, dated , 19

Company Name '

Further, all said employees have been determined to be properly trained and medically

: fit to perform those field activities prescribed by said contract and to utilize the

g respiratory protective equipment necessary to perform the job safely in accordance

i with Title 29 of the Code of Federal Regulations, Parts 1910 and 1926 and any other

a Federal, State or local requirements applicable.

i

i

i Cpoyee Names

I

a 1 6 .
-’

| cciasaias |

NN N

10.

Authorized Subcontractor
Representative

Printed Name

\ i)

i
: 5
-
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.- ' Site Safety Briefing Forms

ON-SITE SAFETY MEETING

Project

Date Time

Job No.

Address

Specific Location

Type of Work

Protective Clothing/Equipment

SAFETY TOPICS PRESENTED

Chemical Hazards

Emergency Procedures

Hospital/Clinic

Phone

Hospital Address

Special Equipment

QOther

ATTENDEES

Name Printed

Signature

Meeting Conducted By:

Name Printed

Site Safety Officer

Signature

Team Leader
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DAILY INSTRUMENT CALIBRATION CHECK SHEET _

INSTRUMENT:

SERIAL #

DATE

PURE AIR CALIBRATION BATTERY CHECK CALIBRATED
Y/N GAS (PPM) (GOOD/BAD) BY REMARKS




GENERAL INFORMATION

Name(s):

AIR MONITORING

Background Level:

Date:

Weather Conditions:

Time:

Project:

Job No:

Estimated Wind Direction:

Estimated Wind Speed (i.e., calm, moderate, strong, ete):
Estimated Air Temperature and % Relative Humidity:
Location Where Background Level Was Obtained:

EXPLOSIMETER

Alarm Trigger-%LEL :

EQUIPMENT SETTINGS
HNU

Range:

Span Pot:

Alarm Trigger-%02 :

Calibration GAs:

Calibration GAs:

FIELD ACTIVITIES

Field Activities Conducted:

EXPLOSIMETER

TIME HNU %LEL

Equivalent

%02 DRAGER TUBE RADIATION METER

ppm-constituent
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PROJECT EXPOSURE HISTORY FORM
(To Be Completed by Project Manager)

JOB NAME:

JOB NUMBER:

DATES FROM/TO:

D&M PERSONNEL ON SITE:

SUSPECTED CONTAMINANTS

VERIFIED CONTAMINANTS AND
AIRBORNE CONCENTRATION THEREOF
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