BRANCH OFFICE
14 SMITH AVENUE

BINGHAMTON, N.Y. 133804

607-771-0866

JoHpo3

REPORT OF SOIL EXCAVATION
AT THE .
MONARCH CHEMICAL SITE
PRENTICE ROAD
VESTAL, NEW YORK

JANUARY 1994

BESEf ENGINEERING

mil

NVIRONMENTAL ENGINEERS

HEADQUARTERS

3845 ROUTE 11 SOUTH BRANCH OFFICE

P.O.BOX 5150 120 NORTH STAR BLDG.
CORTLAND, N.Y. 13045 N.SYRACUSE, N.Y. 13212
B607-753-3403 315-454-8544



e e s ENVIRONMENTAL:
-'_"- | W N | WA

eswsEa SERVICES

fo}po3

REPORT OF SOIL EXCAVATION
AT THE
MONARCH CHEMICAL SITE
PRENTICE ROAD
VESTAL, NEW YORK

JANUARY 1994

PREPARED FOR:

MR. DONALD BULMAN
DIRECTOR OF ENGINEERING SERVICES
TOWN OF VESTAL
VESTAL, NEW YORK

PREPARED BY:

BUCK ENGINEERING
P.0. 5150
ROUTE 11 SOUTH
CORTLAND, NEW YORK 13045
607-753-3403

i i 3845 Rte. 11 S. Branch Offi
® BUCK Engineering s anch Office

P.0.Box 5150 14 Smith Avenue
i . Cortland, N.Y. 13045  Bingh ,NLY. 1330
B BUCK Environmental Laboratories, Inc. o (2371 753.3403 e an[g%nw 771 -Dasg



REPORT OF SOIL EXCAVATION AT THE MONARCH
CHEMICAL SITE - PRENTICE ROAD, VESTAL, NY

TABLE OF CONTENTS

Page

Background and Introduction 1
Executive Summary 3
On site Activities 4
Analytical Results 6
Conclusions . 7
Certification 8
Appendices

A - Laboratory Reports 9
B - Site Plan 10
C - Credentials 11
D - Work Plan 12
E - Health and Safety Plan 13

‘BUCEKE ENGINEERING:



REPORT OF SOIL EXCAVATION AT THE MONARCH
CHEMICAL SITE - PRENTICE ROAD, VESTAL, NY

BACKGROUND AND INTRODUCTION

The Monarch Chemical site is located on Prentice Road in the
Town of Vestal. The site is listed by regulatory agencies as
an inactive hazardous waste disposal site and has been
assigned a classification which indicates that the site
conditions represent a 81gn1f1cant threat to the public
health or environment. The site has been assigned NYSDEC
site code 704003 and EPA I.D.# NYD010780146. Unknown
quantities of trichloroethylene (TCE) have been disposed of
at the site. Groundwater contamination has been detected in
groundwater in Town of Vestal well 4-2 which is located
approximately 250 ft. north of the site.

Buck Engineering was retained by the Town of Vestal to
perform a subsurface investigation at site in April 1993.
The objective of the investigation was to obtain current
information regarding subsurface contamination.

The Town of Vestal provided copies of previous englneerlng
studies conducted at the Monarch Chemical and adjacent sites.
A previous hydrogeological investigation of organic
contamination at the site was conducted in 1980 that included
the installation of two monitoring wells at the site. The
report concluded that some level of contamination was present
in the soil and groundwater. In addition, a groundwater
exploration investigation was conducted for the Town of
Vestal Water District No. 4 by R.J. Martin, P.E in 1983. The
Martin report involved a groundwater investigation of Town of
Vestal water wells located in the vicinity of the Monarch
Chemical site.

During the April 1993 investigation, five (5) test pits were
excavated at the site in positions believed to be the
locations of a former waste disposal dry well and soil
samples were obtained for laboratory analysis. One of the
two groundwater monitoring wells formerly installed -at the
site was found and a sample was obtained for laboratory
analysis.

The Monarch Chemical site is rectangular in shape,
approximately one acre in size and is located on the west
side of Prentice Road, approximately 1/2 mile north of the
junction of Prentice Road and Old Vestal Road. The site
investigation work took place on the western section of the
property, in an unpaved parking area at the rear of the
building occupying the site.

Buck Engineering was retained by the Town of Vestal in the
fall of 1993 to excavate contaminated soil from the Monarch
Chemical site. The on-site work was conducted on December
14, 1993. Gary Dyer Excavating was retained to provide
excavation services. Personnel from Buck Engineering were

‘BUCEK ENGINEERING



REPORT OF SOIL EXCAVATION AT THE MONARCH
CHEMICAL SITE - PRENTICE ROAD, VESTAL, NY

Background and Introduction (Con't.)

on-site to provide excavation oversight, collect soil
samples, and monitor ambient atmospheric conditions.

Two soil samples were obtained, one from the soil excavated
from around and under a former dry well, and the other from
the bottom of the excavation. The excavated soil sample was
analyzed via gas chromatograph using the TCLP methodology for
toxic metals and for volatile and BNA compounds. The soil
sample from the bottom of the excavation was analyzed via gas
chromatograph using EPA Method 8010 for halogenated organic
compounds.

Mr. Scott Rodabaugh of the Kirkwood office of the NYSDEC
and Mr. Donald Bulman of the Town of Vestal were on-site
during the excavation activities.

This report summarizes the on-site excavation activities and
the analytical results. The following section provides an
executive summary. Subsequent sections include a description
of on-site activities, laboratory and on-site results, and a
conclusions and recommendations section. Laboratory reports,
a site plan, a project work plan, a site-specific health and
safety plan and credentials are provided in appendices.
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REPORT OF SOIL EXCAVATION AT THE MONARCH
CHEMICAL SITE - PRENTICE ROAD, VESTAL, NY

EXECUTIVE SUMMARY

Buck Engineering was retained by the Town of Vestal in the
fall of 1993 to excavate a former dry well and surrounding
soil from the former Monarch Chemical site located on
Prentice Road in the Town of Vestal. The site is currently
listed by both the NYSDEC and the USEPA as an inactive
hazardous waste disposal site as a result of barrel cleaning
operations conducted at the site in the past. The residue
from these operations was discharged to the subsurface soils.

The on-site excavation activities were performed in December
14, 1993. Excavation services were provided by Gary Dyer
Excavating of Endicott, New York.

The former dry well structure and surrounding soil were
excavated with the material stockpiled on plastic sheeting
for later disposal off-site. A total of approximately

26 cu. yd. of material was excavated.

A soil sample obtained from the bottom of the excavation was
analyzed via gas chromatography and found to contain
chlorinated compounds at high concentrations, indicating the
presence of contaminated soil below the limits of the
excavation.

A composite soil sample from the stockpiled material was
analyzed via gas chromatography and other methods for toxic
metals and volatile organic compounds. Contaminant
concentrations in this sample were found to be below
regulatory limits for hazardous waste but significantly
higher than NYSDEC groundwater standards.

It is recommended that:

- a copy of this report be provided to the NYSDEC;

- copies of the laboratory reports resulting from the
analysis of the stockpiled material be provided to the
intended disposal site; and

- the excavated material be removed from the site and
disposed of according to applicable regulations.




REPORT OF SOIL EXCAVATION AT THE MONARCH
CHEMICAL SITE - PRENTICE ROAD, VESTAL, NY

ON-SITE ACTIVITIES

Five (5) test pits were excavated at the Monarch Chemical
site in April 1993. A detailed description of the excavation
activities and observations is provided in a report published
in May 1993 by Buck Engineering. The excavation of test

pit 5 in April 1993 revealed the presence of a cylindrical
concrete structure consisting of one or more concrete pipe
sections, 24 in. diameter, that extended from the surface to
a depth of approximately 6 ft. The interior of the pipe was
filled with soil and the structure appeared to be a former
dry well. HNu meter readings in the range of 50 to 200 ppm
were obtained from soil in the immediate vicinity of this
structure and analysis of a soil sample from near the base of
the structure indicated a concentration of 51,000 ug/kg of
tetrachloroethene. The objective of the December 1993
excavation activity was to remove the concrete pipe and soil
from the immediate vicinity of the pipe.

Excavation services were provided by Gary Dyer Excavating. A
tracked backhoe was used.

Ambient air readings were obtained with an HNu
photoionization detector prior to the start of excavation
activities in the immediate vicinity of the former dry well
and around the perimeter of the property. All ambient HNu
meter readings were less than 1 ppm.

UV resistant plastic sheeting was spread on the surface of
the ground prior to the start of excavation to contain the
excavated soil.

Soil excavation was begun at the site of the former dry well.
The dry well was located 58 ft. west of the rear of the
building and 68 ft. southwest of the northwest corner of the
building. The concrete pipe sections forming the dry well
were completely removed. Additional soil was removed from
around and beneath the former dry well. The approximate
dimensions of the pit when the excavation activities were
completed were 10 ft. wide (east/west), by 9 ft. long
(north/south), by 8 ft. deep. Approximately 26 cu. yd. of
material were excavated. All excavated materials were placed
on the prepared plastic sheeting.

HNu meter readings were obtained throughout the excavation
activities. HNu meter readings from soil near the top of the
concrete pipe were in the range of 20 to 40 ppm. HNu meter
reading from soil near the bottom of the concrete pipe were
in the range of 150 to 180 ppm. HNu meter readings from soil
in the bottom of the pit after excavation was complete were
in the range of 5 to 10 ppm. A soil sample from the bottom
of the excavation was obtained for laboratory examination.
HNu meter readings obtained around the perimeter of the site

BUCHENG




REPORT OF SOIL EXCAVATION AT THE MONARCH
CHEMICAL SITE - PRENTICE ROAD, VESTAL, NY

On-Site Activities (Con't.)

and around the excavated soil pile during the excavation
activities were less than 1 ppm.

At the conclusion of the excavation activities, a composite
soil sample was obtained from the soil pile for laboratory
analysis. The soil pile was then covered with plastic
sheeting and the sheeting was ballasted. Bank-run gravel was
hauled to the site by a Town of Vestal vehicle to backfill
the excavation.

Following the completion of excavation activities at the site
of the former dry well, a north/south trench was excavated at
a location approximately 65 ft. west of the dry well
excavation. The purpose of the trench excavation was to
determine if there was a discharge pipe beneath the surface n
this area that may have been connected to the dry well in the
past. The trench excavation was approximately 5 ft. deep.

No indication of a discharge pipe was found and the trench
was backfilled with the spoil from the trench excavation.

=NGINEERING-



REPORT OF SOIL EXCAVATION AT THE MONARCH
CHEMICAL SITE - PRENTICE ROAD, VESTAL, NY

ANALYTICAL RESULTS

Two soil samples were obtained for laboratory analysis from
the December 1993 excavation activity at the Monarch Chemical
site. One sample, from the bottom of the excavation, was
analyzed via gas chromatograph using EPA Method 8010 for
halogenated organic compounds. The analytical results were:
U e O v

L;/'.'.

Chloroform 604 ug/kg 500 <yfy
Tetrachloroethene 135,000 ug/Kg “r
1,1,1-Trichloroethane 565 ug/kg 500 A7/
Trichloroethene 1,730 ug/Kg 700 L/

A second composite soil sample was taken from the pile of
excavated soil. The TCLP Extraction Method 1311 was used for
this sample with the resulting extract analyzed for toxic
metals and volatile and BNA compounds. The analytical
results were:

Toxic metals:

Regulatory
Result Limit
Arsenic ND
Barium 0.26 mg/L 100 mg/L
Cadmium ND
Chromium ND
Lead ND
Mercury ND
Selenium ND
Silver 0.24 mg/L 5.0 mg/L
Volatile and BNA compounds:
Regulatory
Result Limit
Tetrachloroethylene 0.464 mg/L 0.7 mg/L
Trichloroethylene 0.008 mg/L 0.5 mg/L
Hexachloroethane 0.150 mg/L 0.15 mg/L

The laboratory reports resulting from the analyses are
provided in an appendix.

‘BEUCK ENGINEERING



REPORT OF SOIL EXCAVATION AT THE MONARCH
CHEMICAL SITE - PRENTICE ROAD, VESTAL, NY

CONCLUSIONS

The former dry well structure that was excavated during this
project is believed to have received the discharge from a
former barrel washing operation located at the site. The
former dry well and surrounding soil excavated during this
project totalled approximately 26 cu. yd. The excavated
material was placed on UV resistant plastic sheeting for
disposition at an off-site location.

Laboratory analysis of a soil sample obtained from the bottom
of the excavation revealed significant concentrations of
volatile chlorinated compounds, primarily indicating that the
soil beneath the 8 ft. level contains significant
contamination.

Laboratory analysis of a composite soil sample obtained from
the excavated soil pile revealed toxic metal and volatile
chlorinated contaminant concentrations primarily below the
regulatory limit for hazardous waste. However, while the
organic contaminant concentrations in the TCLP liquid extract
are below hazardous waste levels, the concentration of these
compounds are approximately 100 times higher than NYSDEC
groundwater standards.




REPORT OF SOIL EXCAVATION AT THE MONARCH
CHEMICAL SITE - PRENTICE ROAD, VESTAL, NY

CERTIFICATION

We certify that to the best of our knowledge, belief,
and information, the descriptions and information given in
this report are truthfully presented.

QQNQ&A@\Q 3R, s[5y

Phillip W. Shaffner ©“V Date

John H. Buck, P.E.
NYS LN 055460
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REPORT OF SOIL EXCAVATION AT THE MONARCH
CHEMICAL SITE - PRENTICE ROAD, VESTAL, NY

APPENDIX A

LABORATORY REPORTS

Copies of a laboratory reports resulting from the analysis of
soll samples obtained from the former Monarch Chemical site
are provided on the following pages.




“ENVIRONMENTAL-
~LA\(JE&%§5EH S-NES=
P.0.BOX 5150
807-753-3403

3845 ROUTE 11 SOUTH,
CORTLAND, N.Y. 13045

TOXICITY CHARACTERISTICS LEACHING PROCEDURE

METALS
Client: TOWN OF VESTAL Report Date: 01/19/94
Date Received:12/14/93
Project: Monarch Chemical Sampled By: P. Shaffner
Extraction: TCLP 1311
% Solids: 85.9%
Sample: Soil - Soil Pile Lab Log No: 9312222
Cas No. Compound Regulatory Result
Level (mg/L) (mg/L)
7440-39-2 Arsenic 5.0 ND (<.100)
7440-39-3 Barium 100.0 .26
7440-43-9 Cadmium 1.0 ND (<.050)
7440-47-3 Chromium 5.0 ND (<.050)
7439-92-1 Lead 5.0 ND (<.100)
7439-97-6 Mercury 0.2 ND (<.0008)
7782-49-2 Selenium 1.0 ND (<.100)
7440-22-4 Silver 5.0 .24

Fluid Extraction Method: Fluid #1
ND - None detected greater than detection limits noted.

These analyses are certified as conforming to generally
accepted laboratory practices and requirements of the New
York State Health Department ELAP progran.

ANl

John H. Buck, P.E.
Laboratory Director
NYS ELAP ID 10795



:—EEA \eggr MENTAL-

RIES-INE-

CACCREDITED ENVIRONMENTAL ANALYSIS

3845 ROUTE 11 SOUTH,
CORTLAND, N.Y. 13045

P.O.BOX 51580
B807-753-3403

TOXICITY CHARACTERISTICS LEACHING PROCEDURE

VOLATILE AND BNA COMPOUNDS

Client: TOWN OF VESTAL Report Date: 01/19/94
Date Received:12/14/93
Project: Monarch Chemical Sampled By: P. Shaffner
Extraction: TCLP 1311 %
Solids: 85.9% Sample:
Soil - Soil Pile Lab Log No: 9312222
Cas No. Compound Requlatory Result
Level (mg/L) (mg/L)
71-43-2 Benzene 0.5 ND (<.005)
56-23-5 Carbon Tetrachloride 0.5 ND (<.005)
108-90-7 Chlorobenzene 100.0 ND (<.005)
67-66-3 Chloroform 6.0 ND (<.005)
106-46-7 1,4-Dichlorobenzene 7.5 ND (<.005)
107-06-2 1,2-Dichloroethane 0.5 ND (<.005)
75-35-4 1,1-Dichloroethylene 0.7 ND (<.005)
78-93-3 Methyl Ethyl Ketone 200.0 ND (<.100)
127-18-4 Tetrachloroethylene 0.7 .464
79-01-6 Trichloroethylene 0.5 .008
75-01-4 Vinyl Chloride 0.2 ND (<.010)
121-14-2 2,4-Dinitrotoluene 0.13 ND (<.020)
118-74-1 Hexachlorobenzene 0.13 ND (<.010)
87-68-3 Hexachlorobutadiene 0:5 ND (<.010)
67-72-1 Hexachloroethane 3.0 .150
98-95-3 Nitrobenzene 2.0 ND (<.010)
110-86-1 Pyridine 5.0 ND (<.020)
95-48-7 o-Cresol 200.0 ND (<.020)
108-39-4 m-Cresol 200.0 ND (<.020)
106-44-5 p-Cresol 200.0 ND (<.020)
- - - Cresol 200.0 ND (<.020)
87-86-5 Pentachlorophenol 100.0 ND (<.010)
95-95-4 2,4,5-Trichlorophenol 400.0 ND (<.020)
88-06-2 2,4,6-Trichlorophenol 2.0 ND (<.010)

ND - None detected greater than detection limits noted.
Fluid Extraction Method: Fluid #1

These analyses are certified as conformlng to generally
accepted laboratory practices and requjrements of the New

York State Health Department ELAP priééfm.:/ ;
1

ohn H. Buck, P.E.
Laboratory Director
NYS ELAP ID 10795



SEISTET ENVIEQNMENTAL LABORATORY REPORT

ESRSEsER- S-INE= Lab Log No: 9312222

ACCREDITED ENVIRONMENTAL ANALYSIS.

3845 ROUTE 11 SQUTH, P.0.BOX 5150

CORTLAND, N.Y. 13045 B807-753-3403

Client: Town of Vestal Report Date: 01/31/94
605 Vestal Parkway West Sampling Date:  12/14/93
Vestal, NY 13850 Sampled By: P. Shaffner
Date Received: 12/14/93
Site: Monarch Chemical Analyzed by: EAC, 01/01/94

Sample ID: Soil-Bottom of Excavation VOLATILES BY METHOD EPA 8010
ANALYTE CAS # UNITS DL RESULT
Bromobenzene 108-86-1 ug/kg 125 ND
Bromodichloromethane 75-27-4 ug/kg 125 ND
Bromoform 75-25-2 ug/kg 125 ND
Bromomethane 74-83-9 ug/kg 125 ND
Carbon Tetrachloride 56-23-5 ug/kg 125 ND
Chlorobenzene 108-90-7 ug/kg 125 ND
Chloroethane 75-00-3 ug/kg 125 ND
2-Chloroethylvinyl ether 110-75-8 ug/kg 125 ND
Chloroform 67-66-3 ug/kg 125 *604%*
Chloromethane 74-87-3 ug/kg 125 ND
Dibromochloromethane 124-48-1 ug/kg 125 ND
Dibromomethane 74-95-3 ug/kg 125 ND
1,2-Dichlorobenzene 95-50-1 ug/kg 125 ND
1,3-Dichlorobenzene 541-73-1 ug/kg 125 ND
1,4-Dichlorobenzene 106-46-7 ug/kg 125 ND
Dichlorodifluoromethane 75-71-8 ug/kg 125 ND
1,1-Dichloroethane 75-34-3 ug/kg 125 ND
1,2-Dichloroethane 107-06-2 ug/kg 125 ND
1,1-Dichloroethene 75-35-4 ug/kg 125 ND
trans-1,2-Dichloroethene 156-60-5 ug/kg 125 ND
cis-1,2-Dichloroethene 156-59-2 ug/kg 125 ND
1,2-Dichloropropane 78-87-5 ug/kg 125 ND
cis-1,3-Dichloropropene 10061-01-5 ug/kg 125 ND
trans-1,3-Dichloropropene 10061-02-6 ug/kg 125 ND
Methylene Chloride 75-09-2 ug/kg 125 ND
1,1,2,2-Tetrachloroethane 79-34-5 ug/kg 125 ND
1,1,1,2-Tetrachloroethane 630-20-6 ug/kg 125 ND
Tetrachloroethene 127-18-4 ug/kg 125 *135000%*
1,1,1-Trichloroethane 71-55-6 ug/kg 125 *565%
1,1,2-Trichloroethane 79-00-5 ug/kg 125 ND
Trichloroethene 79-01-6 ug/kg 125 *1730*
Trichlorofluoromethane 75-69-4 ug/kg 125 ND
1,2,3-Trichloropropane 96-18-4 ug/kg 125 ND
Vinyl Chloride 75-01-4 ug/kg 125 ND

ND - None detected greater than detection limit (DL) noted.
These results are certified as conforming with generally accepted laboratory standards and reqpirgments,of the New York
State Department of Health ELAP Program. / Z .

o7 )&w«/\

Laboratory Director
ELAP ID - 10795




REPORT OF SOIL EXCAVATION AT THE MONARCH
CHEMICAL SITE - PRENTICE ROAD, VESTAL, NY

APPENDIX B

SITE SKETCH

A site sketch showing the excavation locations, the re-
discovered groundwater monitoring well location and other
prominent features is provided on the following page.
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REPORT OF SOIL EXCAVATION AT THE MONARCH
CHEMICAL SITE - PRENTICE ROAD, VESTAL, NY

APPENDIX C

CREDENTIALS

Copies of appropriate engineering and laboratory credentials
are provided on the following pages.

11
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NEW YORK STATE DEPARTMENT OF HEALTH

MARK R. CHASSIN, M.D., M.P.P., M.P.H. COMMISSIONER

Expires 12:91 AM Aprzi i,

ISSUED Aprii 1, 1953
REVISED June o, 13595

INTERIM CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE

Issued in accordance with and pursuant to section 502 Public Health Law of New York State

L&D LU No.: 1lo/vs

Director: HR. JUHAN BUCK
Lap Name: BUCK oNVISUNMENTAL LABURAITURLILS LNU

Aagaress

: PO BOX 5i5¢ 3845 aUUlH ix LU
CORTLAND NY 15045

15 herepy APPROVED as an Environmental Laboratory LCr the categery

ENVIRONMENTAL ANALYSES/SOLID AND HAZARDOUS WASTE

All approved subcategories and/cr analytes are listed below:

B Sulfide
8.2, Toxicity - Metals Qnlj Purgeable Ha

Serial No.: 021209

|

HI5Ceiialeads ¢
© 450estos o Friadie dacerial
Cyapide, Total
Hydrogea Ion (pH)

as §
ocarpons (ALL)

Chior. dydrocarzen fisciclass (AL
23[08T0ers (akiy _ Cals [jalhy -
ditroarozacics rsopaorone (alh) Polynuclear aroa. Hyarocarson {éij

Pelychlorinaced Biphenyls (ALL) Patnalate Esters (dLL)
Priority Pollucsat Phensls (ALL) Purgeable drogatics (ALL)

4 fydrocarsons (3L

0

Wadsworth Center for Laboratories and Research

Property of the New York State Department of Health. Valid only at the address shown. l

Must be conspicuously posted. Valid certificate has a red serial number.

DOH-3317 (12/92)

L
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REPORT OF SOIL EXCAVATION AT THE MONARCH
CHEMICAL SITE - PRENTICE ROAD, VESTAL, NY

APPENDIX D

WORK PLAN

A copy of the work plan prepared for the current project is
provided on the following pages.
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WORK PLAN FOR SOIL EXCAVATION
FORMER MONARCH CHEMICAL SITE - DEC 1993

INTRODUCTION

The former Monarch Chemical site located on Prentice Road in
the Town of Vestal is a listed by regulatory agencies as an
inactive hazardous waste disposal site and has been assigned
a classification which indicates that the site conditions
represent a significant threat to the public health or
environment. NYSDEC site code 704003 and EPA I.D.#
NYD010780146 have been assigned to the site.

This firm was retained by the Town of Vestal to perform a
subsurface investigation at the site in May 1993 in
cooperation with the NYSDEC. The investigation included the
excavation of five backhoe test pits and obtaining soil
samples for laboratory analysis. A cylindrical concrete
structure, thought to be a former dry well, was discovered
during the excavation of test pit #5. The laboratory
analysis of the soil samples revealed chlorinated solvent
contamination at concentrations ranging from 80 to

51,000 ug/kg (primarily tetrachloroethene and
trichloroethene) .

This firm has been retained by the Town of Vestal to arrange
for the excavation of the heavily contaminated soil from the
immediate vicinity of the former dry well. The purpose of

this work plan is to define the activities that are to take
place related to the soil excavation activities.

SITE ADDRESS

Prentice Road, Vestal, New York.

The site is located on the west side of Prentice Road,
approximately 1/2 mile north of the junction of Prentice Road
and 0ld Vestal Road.

PROJECT SCHEDULE

The on-site work is scheduled to take place during the week
of December 13, 1993.

PRE-EXCAVATION PREPARATION

Buck Engineering:

1. Prepare a site specific Health and Safety Plan for use by
Buck Engineering (BE) and Buck Environmental Laboratories
(BEL) personnel.

‘BUCHENGINEERING



WORK PLAN FOR SOIL EXCAVATION
FORMER MONARCH CHEMICAL SITE - DEC 1993

Pre-Excavation Preparation (Con't.)

2. Coordinate the excavation schedule with the Town of
Vestal Engineering Department, the NYSDEC, and the
excavation contractor.

3. Provide all BE and BEL employees expected to work at the
site with approved respirators equipped with granular
activated carbon canisters.

Excavation Contractor:

1. Provide all contractor employees expected to work at the
site with approved respirators equipped with granular
activated carbon canisters.

2. Obtain ultraviolet (UV) resistant plastic sheeting of
minimum 6 mil thickness for use in staging excavated soil
at the work site.

EXCAVATION ACTIVITY

1. Using a tracked excavator, excavate the soil in the
immediate vicinity of the former dry well.
Note: The final limits of the excavations will depend
upon conditions found at the site.

2. Continuously monitor the excavation activity using an HNu
photoionization detector. Background readings will be
obtained prior to the start of excavation.

3. Remove any soil that is encountered that has HNu meter
readings greater than 5 ppm. Stage contaminated soil on
UV resistant plastic sheeting. At the conclusion of
excavation activities, cover the contaminated soil pile
with UV resistant plastic sheeting and ballast the
covering sheet to ensure it remains in place.

4. Obtain a composite soil sample from the bottom of the
excavation for laboratory analysis by EPA Method 8010.

5. Backfill the excavation with clean backfill material to
completely close the excavations. Backfill material will
be compacted with the excavator bucket to minimize
surface settling.




WORK PLAN FOR SOIL EXCAVATION
FORMER MONARCH CHEMICAL SITE - DEC 1993

SITE MONITORING

Representatives of Buck Engineering will provide an 10.2 eV
HNu meter for use at the site. In addition, the HNu meter
will be used on a regular schedule (i.e., every 15 to 20
minutes) to monitor the ambient air at the down-wind property
line. The primary chemical compounds found in the
contaminated soil were tetrachloroethene and trichloroethene.
In the event that HNu meter readings above the OSHA exposure
limit of 25 ppm for these compounds are obtained at the down-
wind property line, excavation activities will be stopped
until engineering controls or other methods can be
implemented to eliminate the escape of fugitive emissions
from the property. In the event that excavation activities
are stopped, the excavation and contaminated soil pile (in
any) are to be immediately covered with plastic sheeting.

HEALTH AND SAFETY

A site specific Health and Safety Plan will be developed by
Buck Engineering prior to the start of excavation activity.

11
|
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REPORT OF SOIL EXCAVATION AT THE MONARCH
CHEMICAL SITE - PRENTICE ROAD, VESTAL, NY

APPENDIX E

HEALTH AND SAFETY PLAN

A copy of the site specific Health and Safety Plan developed
for Buck Engineering and Buck Environmental Laboratories
employees in connection with their work at the former Monarch
Chemical site is provided on the following pages.

13
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HEALTH AND SAFETY PLAN FOR
SOIL EXCAVATION AT MONARCH CHEMICAL

DISCLAIMER

Buck Engineering (BE) and Buck Environmental Laboratories,
Inc. (BEL) do not guarantee the health and safety of any
person entering this site. Due to the history of hazardous
waste disposal at the site, it is not possible to discover,
evaluate and provide protection for all possible hazards
which may be encountered. Strict adherence to the health and
safety guidelines set forth herein will reduce, but not
eliminate, the potential for injury at this site. The health
and safety guidelines in this plan were prepared specifically
for this site and should not be used on any other site
without prior research and evaluation by trained personnel.
While BE and BEL do not object to the use of this Health and
Safety Plan by other firms or individuals, BE and BEL accept
no liability for such use.

BUGCK ENGINEERING:



HEALTH AND SAFETY PLAN FOR
SOIL EXCAVATION AT MONARCH CHEMICAL

DISCLAIMER

Buck Engineering (BE) and Buck Environmental Laboratories,
Inc. (BEL) do not guarantee the health and safety of any
person entering this site. Due to the history of hazardous
waste disposal at the site, it is not possible to discover,
evaluate and provide protection for all possible hazards
which may be encountered. Strict adherence to the health and
safety guidelines set forth herein will reduce, but not
eliminate, the potential for injury at this site. The health
and safety guidelines in this plan were prepared specifically
for this site and should not be used on any other site
without prior research and evaluation by trained personnel.
While BE and BEL do not object to the use of this Health and
Safety Plan by other firms or individuals, BE and BEL accept
no liability for such use.
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HEALTH AND SAFETY PLAN FOR
SOIL EXCAVATION AT MONARCH CHEMICAL

INTRODUCTION: Buck Engineering has been retained by the
Town of Vestal to supervise the
excavation of soil contaminated with
chlorinated solvents at the former
Monarch Chemical site, primarily
tetrachloroethene and trichloroethene.

The general scope of work includes a the
excavation of soil in the immediate
vicinity of a former dry well and
obtaining samples for laboratory
analysis.

SITE ADDRESS: Monarch Chemical
Prentice Road
Vestal, NY
(See attached location map)

PROJECT SCHEDULE: The on-site work will take place during
the week of December 13, 1993.

PROJECT STAFF: John H. Buck, P.E. - Project Director
Phillip W. Shaffner - On-site Manager

Eric Monsen - Staff Geologist and

Chairman of the Safety Committee

PERSONNEL COVERED
BY PLAN: This Health and Safety Plan is intended
only for employees of Buck Engineering
(BE) and Buck Environmental Laboratories,
Inc. (BEL).

MONARCH CHEMICAL
CONTACT: Mr. Donald Bulman
Director of Engineering Services
Town of Vestal
605 Vestal Parkway
Vestal, NY 13850
Telephone: 607-748-1514

SITE DESCRIPTION: The former Monarch Chemical site is
located on the west side of Prentice Road
in the Town of Vestal, approximately 3/4
mile north of the junction of Prentice
Road and 0Old Vestal Road. The site is
rectangular with a building located on
the easterly portion and a parking or
storage area located behind the building
to the west. There is a driveway from
Prentice Road that borders the building
on the north that leads to the rear
parking area. The excavation will occur
in the storage and parking area at the
rear of the building.

e
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SITE ACTIVITIES:

OVERALL SITE HAZARD
POTENTIAL:

WORK AREA:

EXCLUSION ZONE:

CONTAMINATION
REDUCTION ZONE:

SUPPORT ZONE:

DECONTAMINATION
PROCEDURES :

POTENTIAL HAZARDS:

FIELD MONITORING
EQUIPMENT:

HEALTH AND SAFETY PLAN FOR
SOIL EXCAVATION AT MONARCH CHEMICAL

- Excavation of contaminated soil in the
immediate vicinity of a former dry
well;

- Obtain a soil sample from the
excavation for laboratory analysis; and

- Place excavated soil on plastic
sheeting for later disposal.

Low

The designated work area is the
storage/parking area located behind the
building.

None

None

None

None

Physical
- A tracked excavator will be used for

excavation purposes.

- The depth of the excavation may create
the danger of cave-ins (Note: No
personnel are to enter the
excavations.)

Chemical
- High concentrations of chlorinated

solvents, primarily tetrachloroethene
(TTE) and trichloroethene (TCL), have
been found in soil samples obtained
from backhoe test pits at the site.
The levels of these compounds expected
to be encountered during site
activities may exceed the OSHA
permissible exposure levels of 25 ppm.
Information sheets on TTE and TCL are
attached.

Confined Space Entry
- None planned.

HNu meter




PROTECTIVE
EQUIPMENT:

PROTECTIVE
CLOTHING:

EMERGENCY ESCAPE
ROUTES:

EMERGENCY
ASSISTANCE:

DIRECTIONS TO
NEAREST HOSPITAL:

WHOM TO CONTACT IN
CASE OF EMERGENCY:

Buck Engineering
Town of Vestal

HEALTH AND SAFETY PLAN FOR
SOIL EXCAVATION AT MONARCH CHEMICAL

Hard hats

Safety glasses

Ear plugs

Negative pressure respirators with
activated carbon filters

Tyvec protective overalls

Disposable gloves

Level D (normal work clothes)

Note: Respirators and protective
coveralls (Level C) are to be available
on-site as a safety precaution in the
event that airborne concentrations of
chlorinated solvents that exceed the OSHA
exposure limit of 25 ppm are encountered
during the excavation process. In this
event, all on-site personnel will wear
respirators and protective coveralls

Not applicable.
Note: In the event of an emergency, all

project staff are to meet on Prentice
Road, in front of the building.

Ambulance: 911
Fire Department: 911
Medical Assistance: 911
Police - Sheriff: 911

- State Police 911

Take Prentice Road south to 0ld Vestal
Road. Turn left on 0ld Vestal Road and
travel east to Route 201 north. Follow
Route 201 north, across the Susquehanna
River and around the Johnson City traffic
circle to Main Street in Johnson City.
Exit from Route 201 onto Main Street and
turn right (east). Wilson Hospital is
located approximately 1/2 mile ahead and
there are signs on Main Street directing
you to the Emergency Entrance.

Mr. John Buck 607-753-3403
Mr. Donald Bulman 607-748-1514

BUCHEN




HEALTH AND SAFETY PLAN FOR
SOIL EXCAVATION AT MONARCH CHEMICAL

NAME OF PERSON THAT PREPARED
THE PLAN: Phillip W. Shaffner

DESIGNATED SAFETY
OFFICER: Eric Monsen

PLAN REVIEW AND
,,/3APPROVAL.

ric Monsen ; . %é%ééi[iji
(00, M. SQ&QQNJ 1] glas
Phi VsShaffner U\J Date
(HoA S~ pi
;7hn H. Buck D

PROJECT STAFF
ACKNOWLEDGMENTS: Please sign below indicating that you
have read the plan, that you understand
the plan, and that all safety related
questions you may have been addressed to

<77 7¢/ i your satisfaction.
o né Buck e
@f{@m@\q PNENU NELE

Phillx Y ShaffnerVUu Dat

Eric Monsén Dat

Attachments: 1. Information sheet on TTE and TCL.
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HEALTH AND SAFETY PLAN FOR
SOIL EXCAVATION AT MONARCH CHEMICAL

RECORD OF SAFETY MEETINGS

Conducted
By Names of persons attending
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w0s_Monarch Chemical Site Location Map
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TETRACHLOROETHYLENE

Common Synonyms Watery iquid Coloriess Sweet odor
Tetracap
Perciene
Perchioroethylene
Perk Sinks in water. Imitating vapor is produced.
Stop discharge it

discharged ma
mewwmmm

Not flammable.
Poisonous gases are produced when heated.

Fire

& fER%

e.11

612

Stolchiometric Alr to Fuei Ratio:
Data not available
Fiame Temperature: Data not availabie

10. HAZARD ASSESSMENT CODE
(See Hazard Assessment Handbook)

A-X

CALL FOR MEDICAL AID.

VAPOR
"mnaﬁnglalyu.nooowmt —
mwm 9, oF

nuummwmmummwn
if breathing is difficurt, grve oxygen.

uaui

wnlunlndoyu-

com.mtoadomngmdum

Flush affect sd with plenty of water.

IF IN EYES, hoid open and flush with plenty of water.

IF SWALLOWED and wictim is CONSCIOUS, have victim drink water
or mik.

Exposure |Remove

%

Emmmwmmﬂcmnhm
be dangerous # it enters water intakes.

Noﬂ!ylocdhwthu\d-ﬁhc:fﬁuth.

Notify operators of nearby water intakes.

Water
Pollution

741
72

73
74

75

77

78

7. CHEMICAL REACTIVITY

Reactivity With Water: No reaction
with C: No
reaction
Stabiiity During Transport: Stable
Neutraizing Agents for Acids and
Caustics: Not pertinent
Polymertzation: Not pertinent
Inhibitor of Polymerization:
Not pertinent
Moiar Rstio (Reactant to
Product): Data not avaiabie
Reactivity Group: Data not available

11 HAZARD CLASSIFICATIONS
11.1 Code of Federal Reguiations:

ORM-A

112 NAS Hazard Rating for Bulkk Water

11.3  NFPA Hazard Classification:

Not listed

12
121

122
123

124

1 RESPONSE TO DISCHARGE 2- LABEL

(See Responee Methods Handbook) 21 Category: None
Should be removed 2.2 Cisss: Not pertinent
Chemical and physical treatment

3. CHEMICAL DESIGNATIONS

CQ Compatibiiity Class: Not isted
Formuta: ClaC=CCls

4. OBSERVABLE CHARACTERISTICS

Physical State (ss shipped): Liquid
Color: Coloriess

thz

IMO/UN Designation: 9.0/1897 Odor: Ethereal; fike chioroform; miidly
DOT ID No.: 1897 swest
CAS Registry No.: 127-18-4

tLEee

tLe

8 WATER POLLUTION
Aqustic Toxicity: Data not avaiable
Waterfowl Toxicity: Data not available
Bilological Oxygen Demand (BOD):

None

* Food Chain Concentration Potentiat:

None

125

126
127

128

129

12.10

121

1212

1213
12.14

5. HEALTH HAZARDS

51 For high vapor concentrations use approved canister o
wwmwmummmm

WFMWVWMIMMNWMMMW
Mmmnwmm«wmmmx-mmmmm.

TWMWINHAMTMIMMWp.MbMi.WM
MWMMMMWINEW:MMMMMM'I
recommendation. EYES AND SKIN: fiush with plenty of water and get medical sttention if

. imitation or injury occurs.

Threshoid Limit Vaiue: 50 ppm

Short Term Inhaiation Limits: 100 ppm for 60 min.

Toxicity by Ingestion: Grade 2; LDse = 0.5 to 5 g/kg

Late Toxicity: None

vw(n-)mnmvmm-mmmmmmamn
present in high concentrations. The effect is temporary.

Muwmwmmnwummwww
remain, may cause smarting and reddening of the skin.

8.10 Odor Threshoid: 5 ppm

5.11 IDLH Value: 500 ppm

&

ELEEL

g

9.1

&5

9. SHIPPING INFORMATION
Grades of Purity: Dry cleaning and

12.15
12.18
1225
1226
L1227

PHYSICAL AND CHEMICAL PROPERTIES

Physical State at 15°C and 1 atm:
Liquid
Molecuiar Welight: 185.83
Boiling Point at 1 atme
250°F = 121°C = 384°K
Freezing Point:
—8.3°F = —22.4°C = 250.8°K
Critical Temperature:
857°F = 347°C = 620°K
Critical Pressure: Not pertinent
Specific Gravity:
1.83 at 20°C (liquid)
Liquid Surface Tension:
31.3 dynes/cm = 0.0313 N/m at 20°C
Liquid Water Interfacial Tension:
44.4 dynes/cm = 0.0444 N/m at 25°C
Vepor (Gas) Specific Gravity:
Not pertinent
Ratio of Specific Heats of Vapor (Gas)k
1.116
Latent Heat of Vaportzation:
90.2 Btu/lb = 50.1 cal/g =
2.10 X 10% J/kg
Heat of Combustion: Not pertinent
Heat of Decomposition: Not pertinent
Heat of Solution: Not pertinent
Heat of Polymerization: Not pertinent
Heat of Fusion: Data not available
Limiting Value: Data not available
Reid Vapor Pressure: Data not available

NOTES

JUNE 1985




TTE

TETRACHLOROETHYLENE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

. - . British thermal
Temperature Pounds per cubic Temperature British thermal unit Temperature o Temperature S
(degEees F) fo%t (degeees F) per pound-F (degeees F) ung-mch p'er rlour- (degF:ees F Centipoise
quare foot-F
35 103.400 0 .198 N 55 .958
40 103.099 10 .200 (o] 60 .929
45 102.900 20 .201 T 65 .900
50 102.599 30 .202 70 .873
56 102.299 40 .203 P 75 .848
60 102.000 50 .204 E 80 .823
65 101.700 60 .205 R 85 .800
70 101.400 70 .206 T 90 777
75 101.099 80 .207 | 95 .756
80 100.799 90 .208 N 100 .736
85 100.500 100 210 E 105 716
90 100.200 110 211 N 110 .698
95 99.910 120 212 T 115 .680
100 99.610 130 213 120 .663
105 99.320 140 214 125 .647
110 99.020 150 .215 130 .631
115 98.730 160 216 135 .616
120 98.429 170 217 140 .601
125 98.139 180 <218 145 .588
130 97.839 190 220 150 574
135 97.549 200 221 155 .561
140 97.250 210 222 160 .549
145 96.959 165 .537
150 96.669 170 .526
155 96.370 175 515
160 96.080
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 .016 60 .236 60 .00702 0 .108
70 318 70 .00929 25 .110
80 .425 80 .01216 50 113
90 .561 90 01575 75 116
100 732 100 .02022 100 118
110 .948 110 .02571 125 120
120 1.217 120 .03242 150 122
130 1.548 130 .04055 175 125
140 1.953 140 105032 200 127
150 2.446 150 .06199 225 129
160 3.042 160 .07583 250 131
170 3.756 170 .09215 275 132
. 180 4.607 180 .11130 300 134
190 5.616 190 .13360 325 136
200 6.805 200 .15940 350 138
210 8.199 210 .18910 375 139
220 9.824 220 .22330 400 141
230 11.710 230 .26230 425 142
240 13.890 240 .30660 450 143
250 16.390 250 .35680 475 144
260 19.260 260 .41330 500 146
270 22.520 270 .47680 525 147
280 26.230 280 .54790 550 148
575 148
600 149




TRICHLOROETHYLENE

TCL

Common Synonyms Watery bqud Coloriess Sweet odor 6. FIRE HAZARDS
‘}‘rielonc: Algyten 6.1  Flash Point: 90°F C.C.; practically
Samatgene SioaTin water, Inflating vapor 18 produce. 82 Flammable Limits In Al 8.0%-10.5%
Trichioran; Tritene 6.3  Fire Extinguishing Agents: Water fog
8.4 Fire Extinguishing Agents Not to be
Stop discharge if possible. Keep peoote away. Used: Not pertinent
e:ﬁtd contact with liquid and vapor. 6.5 Special Hazards of Combustion
fire department. " R
Isolate and remove discharged matenal. Product:'Tonc And mﬂnnq gases are
Notify local health and pollution control agencies. produced in fire situations.
6.6 Behavior In Fire: Not pertinent
8.7  Ignition Temperature: 770°F
Combusti 6.8 Electrical Hazard: Not pertinent
POBONOUS GASES ARE PRODUCED INFIRE. - 9. Burmig Rate:Not petinent
Wear goggles and sei. i 6.10 Adisbatic Flame Temperature:
Extinguish with dry chermcal, carbon dla)ode or foam. Data not availabie
Flre 6.11 Stoichiometric Alr to Fuel Ratio:
Data not available

6.12 Flame Temperature: Data not available

10. HAZARD ASSESSMENT CODE
(See Hazard Assessment Handbook)
A-X-Y

1.1

1.2

CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
YAROR 7.1 Reactivity With Water: No reaction
Iritating to eyes, nose and throat.
If inhaled, will cause nausea, vomiting, difficutt breathing, 7.2 Reactivity with Common Materisis: No
or loss of consciousness. reaction
Move to fresh ar. 7.3 Stability During Transport Stable
I breathing has stopped, give artificial respiration.
I breathing is difficuit, gve oxygen. 7.4 Neutnizing AN?;'"’ for Acids and
uQuio
Iritating to skin and eyes. 7.5 Polymerization: Not pertinent
Exposure If swallowed, will cause nausea, vomiting, difficuit breathing, 7.6 Inhibitor of Polymerization:
R s o i thing and shoes. Mot portinent
emove contaminated clothing 3
Flush affected areas with plenty of water. 7.7 Molar fatio (Reactant to .
IF IN EYES, hold eyetids open and flush with plenty of water. Product): Data not available
IF SWALLOWED and wictim is CONSCIOUS, have victim drink water 7.8 Reactvity Group: 38

milk and have wictim induce vomiti
IF SWALLOWED and victim is UNCONSCIOUS OR HAVING CON-
VULSIONS, do nothing except keep victim warm.

11.  HAZARD CLASSIFICATIONS

Code of Federal Reguiations:
ORM-A
NAS Hazard Rating for Buik Water

121

Effect of low concentrations on aquatic life is unknown.
Water May be dangerous if it enters water intakes. 122
Pollution Notity local health and wadifte officials. 123
Notify operators of neardy waler intakes.
124
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION _ _ - 125
(See Response Methods Handbook) 2.1 Category: None 8.1 Aquatic Toxicity: 12.8
Should be remaved 22 Class: Not pertinent 660 mg/1/40 he/daphnia/kill/fresh 127
Chemical and physical treatment waler
8.2 Waterfowi Toxicity: Data not available 128
8.3 Biological Oxygen Demand (BODk
Data not available 129
8.4 Food Chain Concentration Potentiak
None
3. CHEMICAL DESIGNATIONS 4. OBSERVFTLE CHARACTERISTICS
31 Cal ity Class: | 4.1 Physical State (as shipped): Uiquid
hydrocarbon 4.2 Color: Coloriess
3.2 Formuta: CHCI=CCla 4.3 Odor: Chioroform-like; sthereal
3.3 IMO/UN Designation: 9.0/1710
3.4 DOTID No: 1710
35 CAS Registry No.: 79-01-8
S. HEALTH HAZARDS 9. SHIPPING INFORMATION
51 MMEWMW—MWM’GMWW 9.1 Grades of Purity: Technical; dry cleaning;
apparatus for emergencies; neoprene or vinyl gloves; chemical safety goggles: face-shieid; degreasing; extraction
neoprene safety shoas; neoprene suit or apron for splash protection. 9.2 Storage Temperature: Ambient
52 p INHALATION: symptoms range from iritation of the nose and 9.3 Inert Atmosphere: No requirement
mrocnonauua.anmmdeolrmwny biurred vision, and finally disturbance of central 9.4 Venting Pressuwe-vacuum

nervous system resuiting in cardiac fadure. Chronic exposure may Cause Ofganic injury.
INGESTION: symptoms similar to inhadation. SKIN: defatting action can cause dermatitis. EYES:
slightly irritating sensation and lachrymation.

83 T of Expx Do NOT e of epi get medical attention for all
cases of overexposwe. INHALATION: remaove victim to fresh air; if necessary, apply artificial
respiration and/or administer oxygen. INGESTION: have victim drink water and induce vomiting;
repeat three times; then give 1 tablespoon epsom saits in water. EYES: flush thoroughly with
water. SKIN: wash thoroughly with scap and warm water.

Threshoid Limit Vaiue: 50 ppm

Short Term Inhalation Limits: 200 ppm for 30 min.

-3 4

12, PHYSICAL AND CHEMICAL PROPERTIES

Physical State at 15°C and 1 atm:

Liqud
Molecular Weight: 131.39
Boliing Point at 1 atm:

189°F = 87°C = 360°K
Freezing Point:

—123.5'F = —86.4°C = 186.8°K
Criticai Temperature: Not pertinent
Critical Pressure: Not pertinent
Specific Gravity:

1.46 at 20°C (fiquid)

Liquid Surface Tension:

29.3 dynes/cm = 0.0233 N/m at 20°C
Liquid Water Interfacial Tension:

34.5 dynes/cm = 0.0345 N/m at 24°C

12.10 VYapor (Gas) Specific Gravity: 4.5
1211 Ratio of Specific Heats of Yapor (Gask

1.116

12,12 Latent Heat of Vaporization:

103 Btu/lb = 57.2 callg =
2.4 X 108 J/kg

1213 Heat of Combustion: Not pertinent
12.14 Heat of Decomposition: Not pertinent
1215 Heat of Solution: Not pertinent

12.18 Heat of Polymerization: Not pertinent
1225 Heat of Fuslon: Data not available
1226 Limiting Value: Data not available
12.27 Reid Yapor Pressure: 2.5 psia

58 Toxicity by Ingestion: Grade 3; LDso = 50 to 500 mg/kg

8.7 Late Toxicity: Data not available

5.8 Vapor (Gas) Iritant Characteristics: Vapors cause a slight ing of the eyes or £ Yy
system if present in high concentrations. The effect is temporary.

5.9 Liquid or Soid Irritant Characteristics: Minimum hazard. If spilled on clothing and aliowed to
remain, may cause smarting and reddening of the skin.

5.10 Odor Threshoid: 50 ppm

5.11 IDLH Value: 1,000 ppm

NOTES

JUNE 1985



TCL

TRICHLOROETHYLENE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal unit Temperature o Temperature <
(degpreees F) fo%t (degeees F) per pound-F (deg?'eees F) ung;zg?e%eozg gur- (degﬁees Fy Centipoise
0 94.669 0 .220 N 15 .800
5 94.410 10 221 (o} 20 775
10 94.150 20 .223 T 25 .750
15 93.889 30 .225 30 727
20 93.629 40 .226 P 35 .705
25 93.370 50 .228 E 40 .684
30 93.110 60 .230 R 45 .664
35 92.849 70 .231 T 50 .645
40 92.589 80 .233 | 55 .627
45 92.330 90 .235 N 60 .610
50 92.070 100 .236 E 65 .593
55 91.809 110 .238 N 70 577
60 91.549 120 .240 T 75 .562
65 91.290 130 241 80 .548
70 91.030 140 .243 85 534
75 90.770 150 .245 90 521
80 90.509 160 .246 95 .508
85 90.250 170 .248 100 .496
90 89.990 105 .485
95 89.730 110 474
100 89.469 115 .463
105 89.209 120 .453
110 88.950
115 88.690
120 88.429
125 88.169

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
77.02 110 40 .508 40 .01245 0 136
50 678 50 .01628 25 139
60 .894 60 .02105 50 143
70 1.166 70 .02695 75 146
80 1.507 80 .03418 100 .149
90 1.929 90 .04296 125 152
100 2.448 100 .05354 150 .155
110 3.081 110 .06619 175 157
120 3.846 120 .08120 200 160
130 4.765 130 .09891 225 162
140 5.862 140 .11960 250 165
150 7.163 150 .14380 275 167
- 160 8.695 160 17180 300 .169
170 10.490 170 .20380 325 A72
180 12.580 180 .24080 - 350 74
190 15.010 190 .28280 375 176
200 17.810 200 .33040 400 aA77
210 21.020 210 .38420 425 179
450 .181
475 182
500 184
525 .185
550 .186
575 187
600 .188




	a
	DOC041422-04142022133309

