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Aprit t7, 1990
File No, 90-2

Ms, Pam Evans

Alameda Counly Health Care Agency
Hazardous Materials Tlivision

80 Swan Wayv

Oaklond, (A 9462}

Subject: Transmittal of Work Plan for
19984 Meekland Road, Hayward, California

Dear Ms. Ivans:

On behalf of Durham Transportation, CTTS, Inc. (Toxic Technology
Services) is submitting for your review a work plan and health
and safely plan for the above mentioned subject site.

Neither Durham Transporlation nor Toxic Technology Services
recelved a request from Alameda County +to submit such a work
plan, however it is in the best interest of an expedient and
suyccessful site remediation to solicit +the insight of the
agencices involved,

After your review of these documents, Toxic Technology Services
wiil bhe glad to sent copies to the Water Quality Control Board
and the Eden Fire NDistrict.

Purham Transportation is anxious to continue the investigation of
the  subject site and commence with a remedialion program during
1lhe summer months. To this end, soil gas +testing has been
scheduled for April 30, 1990.

Please submit your comments to Toxic Technology Services by April
27, 1990. 1f you have questions regarding this matter, please
call the undersigned at (415) 799-~1140 or Mr. Jack Worthington -
Durham Transportation, at (818) 571-7020.

P.O. Box 515 ®Rodeo, California 94572 @ (415) 799-114¢



Ms. Pam Evans
Atameda County
pﬂ H(,’ 2

Thank you for your time and assistance concerning this matter.
We look forward to working with you. If we do not hear fromiyou
by April 27, 1990, we will proceed according to the submitted
plan.

Sincercly,

Lo A Toone

Lisa A. Polos, REA, CHMM
Senior Scientist

Toxic Technology Services
CTrs, Inc.

LAP/lap
Inclosures

cc: Jack Worthington - Durham Transportation
John Alt, CEG - Toxic Technology Services



April &, 1990
File No. 90-2

Mr. Jack Worthington
Durham Transportation

P.O. Box 948

Rosemead, California 91770

Subject: Work Plan for
19984 Meekland Road, Hayward, Caljifornia

Dear Mr. Worthington:

CTTS, Inc. (Toxic Technology Services) is pleased to present the
work plan for the determination of the extent of the contamlnaﬁlon
on the Meekland Road site.

After your review and approval of this document, our firm will be
happy to forward copies to the appropriate agencies.,

Thank you for this opportunlty to provide Durham Transportaﬁlon
with these environmental services.

Sincerely,

Lisa A. Polog, REA,CHMM Johty N. Alt, CEG (#11@6)
Senior Scientist Consulting Geologist
Toxic Technology Services Toxic Technology Services
CTTS, Inc, CITS, Inc.

P.0. Box 515 @Rcdeo, California 94572 @ (415) 799~1140
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Prepared For
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P.0O. Box 948
Rosemead, California 91770

Prepared By
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April 6, 1990
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INTRODUCTTION

The following 1is the proposed workplan for the subsurface

investigation and c¢haracterization of 19984 Meekland Road in the

Hayward area of Alameda County, California. The current property
owner is Durham Transportation located at 27577 (A) Industrial
Rivd., Hayward, California.

Scope ‘of Work

The purpose of this investigation is two fold; +to assess, the
vertical and lateral extent of scil and groundwater contamindtion
and to characterize the contamination with regards to constitents
and concentration. :

This investigation will result in the preparation of a
remediation plan that will recommend appropriate, available
technology at an economically reasonable cost.

Sile History

The subject site is located at the northeast cornetr of the
intersection of Meekland Avenue and Blossom Way in the
unincorporated area of Alameda County near the City of Hayward
(Piate 1),

According Lo Mr. Scott Owen of the Alameda County Public Works
Depariment, the subject site was a service station and opened in
1946, Mr. Owen assumes that tanks 1, 2 and 4 (Plate 2) were
installed in 1947 when the service station started operation.
Tank 3 was installed in 1972,

In July, 1986, when the property was owned by Harbert
Transportation, a subsurface investigation was conducted| by
Applied Goeosystems of Fremont, California. The Applied

Geosystems report is presented in its entirety under Appendix A.

Soil samples indicated that petroleum hydrocarbons were found at
a level of over 200 ppm in B-1 and <1 ppm in B~2 (Plate 2).
Groundwater was encountered at 24', and B-1 was converted into a
monitoring well (MW-1). MW-1 had 42 ppm of gasoline and'BTX
values ranging from 5-6 ppm. /

Durham Transportation took possession of the property in
December, 1986,

In May 1988, precision tank tests using the Horner Ezy-Chek
method were conducted on the gasoline tanks. Tanks 1 & 2 were
found to be manifolded together above the tank top and the system
appeared to be leaking. The test suggested that the leak was in
Lthe piping. Tank 3 tested tight.
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NDurbam shut down the leaking system and pumped out the product.
In April 1989, tanks 3 & 4 were shut down and the product was
pumped out and removed. The site is now vacant.

In July 1989, CTTS, Inc.  (Toxic Technology Services).  was
cotilracted to manage the removal of the four underground storage
tanks at the subject site. The actual excavation and removal was
conducted by Verl’s Construction of San Leandro.

The on-sile activities to date, are presented in a folléwing
se tion.

SITE DESCRIPTION

As mentioned, the subject site is located at the northeast corner
of the intersection of Meekland Road and Blossom Way in the
unincorporated area of Alameda County near the City of Hayward
{Plate 1), The surrounding area is mainly residential, with
commercial land use on the remaining three corners of Meekland
and Blossom,

In September, 1989, the Alameda County Health Care Services
Agency, Hazardous Materials Division conducted a records sedarch
on Lhe subject site and the surrounding properties. The results
arn as tollows: ‘

19884 Meekland Road ~ Durham Transportation: Inspected on
3/3/88; interim permits 1issued for 4 tanks on 4/20/89;
closure plans submitted to remove 4 tanks on 7/28/89; no
major violations of the state law

A0 Blossom Way: No record; Note: Ms. Polos of Toxic Technology
Services spoke to the manager of the store which occupies
this site. He indicated that underground tanks had been
removed [rom this site over ten years. ago.

20009 Meekland Road - Hoang's Auto Care: Inspected on 3/3/885% no
record of soil contamination; no major violations of the
state law; Note: Chief Jim ¥Ferdinand of the Eden Fire
District indicated that this facility was pumping fuel uhtitl
1-2 years ago. He has no record of tank removal on the
property, so it is possible +that the tanks are still on-
site, ‘

20008 Mrekland Road: No record
20332 Meekliand Road: No record

20228 Meekland Road: No record



Chief Ferdinand indicated that for at least the past 16 years,
the above three addresses did not have underground tanks on-site.

He also said that' an earth-moving service formerly operated from
124 Blossom Way, but had no underground tanks, to the best of his
noewledge. This site is adjacent to the southeast side of the
subject site.

The subject site is underlain by generally fine-~grained alluvial
Fan and f(lood plain deposits derived from the hills lo¢ated
approximately two miles east of the site. The deposits are, late
Quaternary in age and overlie rock of the Franciscan Assemblage
at an unknown but probably great depth.

Three 1o four feet of fill generally overlies +the Quaternary
deposits al the site. The fill consists primarily of a clayédy to
sandy gravel,

The native deposits underlying the fill consist primarily of
silty clay to clayey silt with minor and varying amounts of sand
and gravel!. Lenses of silty sand and gravel, approximately 3 to.
4 inches thick, were encountered in the two borings. No other
signifjcant bedding or stratification of the units was observed
to Lhe depth explored (40 feet) and the deposits are considered
1o br homogenecus for hydrologic considerations.

The groundwater gradient at the site 1is essentially flat. | The
elevation of the groundwater was measured in the three monitoring
wells on-site by surveying the elevation of the top of the casing
and measuring the depth to groundwater using an electronic probe.
The elevalions are based on Alameda County benchmark BLO-MEEK
located in the middle of the intersection of Blossom Way ' and
Mecokland Avenue, The depth to groundwater was measured, on
December 19, 1989, January 29, 1990 and March 23, 1990. The data
are presented on Table 1. They indicate a very low westward to
northwestward gradient. The elevations of groundwater in the
three wells are within 0.1 foot and are about at the level of
error in the measuring techniques. Therefore an exact gradient
wan nol calculated.

The data also indicates that the groundwater table has risen 0.9
tret over the three month period that measurements have been
taken, !



TABLE 1t
DEPTH TO GROUNDWATER

Monitoring Elev. Top 12/19/89 1/29/90 3/23/90

Well of Casing Depth Elev. Depth Elev. Depth Elev.
MWw-1 55.13 29.07 26.06 28.73 26.35 28,22 26}91
MW-3 54.34 28.35 25.99 28.00 26.34 27.51 26,83
MW -4 54,61 28.59 26.02 28.18 26,43 27.71 26,90
Nole: All measurements are in feet. I

On-Site_Investigation To_ Date

Tanuk removal took place, following state and local regulations,

ot August 11, 1989 under the supervision of Ms. Polos and: Mr.
John Alt, CEG and witnessed by representatives of the Eden Fire
District. Product lines to the gasoline dispensers were

osxcavated and removed on August 15, 1989,

Soil samples from the tank and pipe excavation were collected for
analvsis. The existing groundwater monitoring well (MW-1) was
purged and sampled.

Analytical data from the scil samples taken in the pit excavation
shhow significant gasoline, Benzene, Toluene, Ethylbenzene  and
Xvlene contamination, particularly around +tanks 1 and 2. BSoil
from Lhe waste oill excavation contained low levels of Toluene and
Xvlene,

Oun  November 28, 1989, two groundwater monitoring wells were
installed (Plate 3). Prior +to drilling, permits were obtained
from Zone 7. On November 29, 1989, the wells were developed and
sampled by Ms. Polos and Mr. Alt. Details on groundwater
monitoring well installation and sampling are presented 'in a
following section.

n December 12, 1989, HEW drilling abandoned, by presﬁure
grouting, Lhe existing, unregistered water well, lacated at the
northeast end of the subject site, behind the washrack. As
requested by Tom Peacock of the Alameda County Health Care
Agency, Hazardous Materials Division, +the well was purged ; and

sampled  prior  to abandonment, All samples were analyzed by
T™\y/Norcal of Richmond, California. Prior to abandonment, a

permit was obtained from Zone 7. Details on well abahdonment' are
presented in a following section.

On the same day, two on-site sumps were located. One is loc&ted

under the washrack. This structure is a concrete, two-stage sump

and contains waste in both sections. There is a pipe, that could

be a drain, under one of the metal covers associated with;the

sump. JU is unknown where this pipe leads, but it is possible
4



thal there is a tank or a broken pipe under the washrack causing
a conlamination problem.

The second sump, is located in the service station building and
was piped +to the waste oil tank, formerly located behind the
building.

Table 2, presented at the end of this section, is a summary of
posilive analytical results from the soil and water samples
colleated,

Pelails of the above accounts can be found in Toxic Technology
Services report to Durham Transportation, September 13, 1989
(Fite No. 89~6) and Toxic Technology Services report to Durham
Transportation, January 31, 1990 (File No. 89-12).

On  February 26, 1990, for safety considerations, Verl's
Conglruction lined the pit excavations with plastic shedting
(Vis—queen) and filled it with the soil from +the original
excavations. The plastic was then brought arcound the soil,
enveloping it, and secured with concrete blocks and tires. No
new fill was put into the pits.

Trenches made during the pipe excavation were filled with the
ariginal soil which was non-detectable for gasoline hydrocarbons
and BTEX.

On March 20, 1990, demolition of the service station building
commenced,

On March 23, 1990, the sump under the washrack was sampled by Ms.
Polos and Mr. Alt. Two samples were collected; one of the
supernatant liguid and one of the bottom sludge. Analyses
requested are:

o Polychlorinated Biphenyls (PCB’s)

0 Volatile Hydrocarbons by Method 8240

0 Semi-volatile Hydrocarbons by Method 8270

O Total Petroleum Hydrocarbons, Gas and Diesel

0 Total Petroleum Hydrocarbons as Qil and Grease

0 Title 22 - 17 CAM Metals

After characterization data was reported, the contents of the
sump will be disposed of in a proper manner.

Any conlents in the waste 0il sump located in the service station
building will be pumped out and disposed of as a waste oil.

Also on March 23, 1990, the three groundwater monitoring wells
were each purged of 5 gallons of water and samples collected.
Samples will be analyzed for Total Petroleum Hydrocarbong as
gasoline and BTEX. Water levels in each well were also recorded.
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Analyvtical work is being conducted by TMA/Norcal in Richmond.
Resulls are pending.

TABLE 2
ANALYTICAL SUMMARY

Monitoring Well 3 (MW-3) is located at the northwest corner of
the subject site.

Soils mee
7 &mg@nu l7ﬂ?/*”
0.5 Trichloroethene 200 ug/kg (pphb) » '
Benzene 130 ug/kg )
Toluene 22 ug/kg
25.5° Benzene - 440 ug/kg
Toluene 480 ug/kg
Ethylbenzene 200 ug/kg
Lylenes 230 ug/kg
‘Gasoline 52 ug/g (ppm)
30.5" Benzene 540 ug/kg
Toluene 188 ug/kg
Ethylbenzene 210 ug/kg
Xylenes 400 ug/kg
Gasoline 23 ug/g
Water
Mw-3 Benzene 4600 ug/L (ppb)
Toluene 1100 ug/L
Ethyvlbenzene 680 ug/L
Xvlenes 1100 ug/L
Gasoline 29 mg/L (ppm) 10
1,2-Dichlorcethane 36 ug/L 5/500) 10wl
fotal Lead 0.04 mg/L (ppm) 22, sf5p, 100)
= ‘-lO H /.L,
MW-4 is located at the southwest corner of the subject site.
Soils
15.5" Benzene 20 ug/kg (ppb)
Toluene 19 ug/kg
Ethylbenzene 13 ug/kg
20,57 Benzene 75 ug/kg
Tnluene 20 ug/kg
Ethylbenzene 26 ug/kg
¥vienes 15 ug/kg
6



Waler

MW-—4 Benzene 33 ug/L (ppb)
{oluene’ | 1.0 ug/L
Ethylbenzene 1.3 ug/L
Xylenes 5.2 ug/L
Total Lead 0.012 mg/L (ppm)

ARY is the water well wused for on-site operations and was
abandoned.

Water

ADW Benzene 200 ug/L (ppb)
Toluene 18 ug/L
Ethylbenzene 24 ug/L
Xvlenes 34 ug/L
1,2-Dichloroethane 1.5 ug/L
Gaseline 1.8 mg/L (ppm)

Groundwaleér Monitoring Well Installation and Sampling

On  November 28, 1989, two groundwater monitoring wells,
identified as MW-3 and MW-4, were installed at the subject site
by HEW brilling, Inc., using a CME 55 drill rig with hollow stem
AULErs., Mr. John Alt, CEG and Ms. Lisa Polos supervised the
installalijon. The locations of +the wells are shown on Plate 3.
Augoers were steam cleaned prior to the drilliing of the wells. A
standard split barrel sampler with 2-5/8" OD and 2" ID was used
for soil sampling. It had the capacity for obtaining an 18 inch
sample using three six~inch long brass liners. Prior to
obtaining each sample, the disassembled sampler and the brass
liners were washed in a solution of TSP in water. Each piece was
triple rinsed, with the final rinse being distilled water.

A boring log was prepared for each well. Copies of +these logs
are presconled in Appendix B. Blow counts were recorded for each
six inches of penetration of the sampler, and the time at which
each sample was taken was noted on the field log. Soil samples
were collected at five foot intervals during the drilling. The
lower-most sample liner (next +to the shoe) was retained for any
required chemical analysis. The soil exposed in the ends of the
tube was quickly noted, and the ends were then sealed with teflon
tape and snug-filling plastic caps. The edges of the caps were
sealed with plastic tape. The cap was labeled with the samples
were placed in a chilled ice chest as they were collected,: and

selected soil samples were marked to be sent to TMA/Norcal, a
State certified hazardous waste laboratory for analysis. The
second and Lhird samples were inspected and used for the sample

description.



Two-inch (ID) Schedule 40 PVC pipe was used for the well casings.

Each well was screened with slotted (0.020 inch openings) casings
in the lower 15 feet of the well and capped at the bottom with a
slip on cap. The 8-inch diameter borings were filled in the

annular spoce between the casing and bore wall with clean #3 sand
to a depth of approximately 2 feet above the top of the slotted

casing. Above the sand-pack, at least two feet of bentonite
pellets were used as a seal, and the remainder of the annulus was
[illed with cement grout. Monitoring Well 1Installation Reports
wilh more detailed 1information on each of the well installations
were recorded and are in the fFiles.

The units encountered in the borings for monitoring wells ‘Mw-3
had no odor above a depth of 20 feet. The sample at 20 feet had
a slight solvent odor., The sample was moist and was probably
within the capillary fringe of the groundwater table. The sdmple
at a depth of 25 feet had a very strong odor of gasoline. Below
25 feel, the samples were from the saturated zone and had a
slight odor of gasoline. The sample at 25 feet is probably
wilhin the zone of groundwater fluctuation and the contamination
in the soil was deposited during a period of a higher groundwater
level .

The soil samples from MW-4 had a slight odor of gasoline from a
depth of 20 feet to the bottom of the boring. A very slight odor
was detected in the sample from a depth of 15 feet.

During the well installation, Mr. Tom Peacock of the Alameda
Counly Health Care Services Agency, Hazardous Materials Division,
visited the site., He requested that a water sample be collected
{rom lhe well that was to be abandoned and submitted for chemical
analvsis,

On November 29, 1989, Mr. John Alt and Ms. lLisa Polos developed
the welle Dby evacuating 15 gallons of water from each well by
bailing prior to sampling. After the wells were developed,
groundwater samples were collected wusing separate three-foot
disposalile bailers.

Ther [irsl sample from each well was retrieved from the surface of
the water, and the contents of the bailer were inspected to
assesys whelher or not there was any floating product present.
Groundwater from both wells had odor and sheen, but both were
mare noticeable in MW-3, Sample vials and jars, provided by the
ltaboratory, were filled from the bailer.

MW-1, which was installed in 1986, was not sampled at this time,
however, upoun opening the well cap and checking the water level,
a strong odor was detected.

On March 23, 1990, the three monitoring wells were purged jand
water samples were collected in the same manner as above. In Mw-
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1, odor and sheen were noted. MW-3 had odor but no noticeable
sheen and MW-4 had no noticeable sheen and only a very slight
odor,

i i
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Well_Abandonment /b ‘

A water well was located at the northeast corner of the building
and connected to a holding water tank inside the building by a
galvanized surface pipe. Attempts to activate the existing pump
to sample the well were not successful,

Alameda County Public Works Department had no record of a well at
the subjecl site prior to the 1986 installation of one monitoring

well by Applied Geosystems. No data were available regarding the
tatal depth, screened interval or condition of the unrecorded
well. Because of the potential that +the well could act as a

conduit for downward migration of the near surface contamination,
il was decided that the well should be grouted and abandoned.

The grouting was completed on December 12, 1989 by HEW Driliing,
Inec.

The well head and surface piping was removed and the pump was

then taken out of the well. The well was four inches in diameter
with a PVC casing. The total depth of the well was measured at
67.9 fect to the ground surface. The top of the casing was

approximately one foot below the ground surface.

The depth Lo standing water in the well was measured at 29,9 feet
from the ground surface. The well was purged by bailing and a
waler sample collected. The initial bailer of water had no odor,
sheen or product. After bailing approximately 2 gallons, a
solvent odor was detected. The odor increased in intensity as
more water was extracted from the well, however, the samples

collected had no noticeable odor. The sample was shipped in a
conled ice chest to TMA/Norcal and analyzed for Volatile-
Halogenated Hvdrocarbons, Total Petroleum Hydrocarbons as

gasoline and Benzene, Toluene, Ethylbenzene and Xylenes (BTEX).

The well was pressured grouted using a tremie pipe starting from

the bottom and continuing upward. The grout mix was one 901bh.
sack of lLonestar Cement Type I & Il per five gallons of water, A
total of 22 sacks of cement were used to grout the well, The

level of the cement grout was brought up to where it overflowed
the top of the casing.
PROPOSED ADDITIONAL SITE CHARACTERIZATION

The following tasks are proposed to assess the extent of soil and
groundwater contamination at and under the subject site:



Seil _Contamination
In order to better assess the extent of the soil contamination
on-sile, the following tasks will be accomplished:

1. S0il Gas Survey: A so0il gas survey will be conducted in
order to outline plumes of contamination and "hot spéts".
In order to accomplish +this, NET Laboratories, Pleasanton
will be «contracted to sample the soil at approximately a
cdeplth of 20 feet and provide on-site analysis.

The subject site will be sampled in a grid fashion, as
presented in Plate 4. Starting at the north corner of the
site, sampling will commence 5 feet from the property lﬂnesh
Samples will be taken approximately every 15 feet, teﬁting
for Total Petroleum Hydrocarbons as gasoline, BTEX ' and
Volatile Halogenated Hydrocarbons.

After that sampling set, samples will be taken every 25 feet
over the rest of the site, testing for gasoline and BTEX
only. This plan could change depending on the outcome of

the on-site analysis. If "hot spots" are found, sampling
will *concentrate in that area in order to better define the
plume of contamination. Sampling and testing will take

approximately 3-4 days on-site,

Zone 7 requires a permit for this work, but assesses no fee.
However, they do request that each sampling hole be grouted.
The grout mix will be one 90 pound sack of Lonestar Cement
fvpe I & II per five gallons of water,.

The s0il gas sampling probe is 1" in diameter and will be
driven into the ground, therefore no sampling spoils will be
generated.

Using the data from the soil gas survey, a map of the site
which details plumes of contamination will be prepared.

2. Approximately one week after the so0il gas survey, trenching
will be conducted in several locations.

O Around the tank excavations: Starting 10 feet from
each side of both the gasoline tank pit and the waste ‘ﬁ?gf
vil  pit, trenches will be dug to a  depth, of Qﬁﬁ‘ '
approximately 17 feet. An organic vapor analyzer will-7; - 4%
be used for qualitative monitoring. It contamination ’@?[

is encountered, parallel +trenches will Dbe dug until 75"
there is no detectable odor, visual contamination or
positive measurement above background from the meter..

So0il samples will be collected for confirmationiand
analyzed for Total Petroleum Hydrocarbons as gasoline

and BTEX.
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0 Around the sump: Using the same strategy as above, the
s0il around the sump located under the washrack will be
trenched, sampled and at a minimum, analyzed for Total
Petroleum Hydrocarbons as gasoline, BTEX and Volatile
Halogenated Hydrocarbons.

0 Deepen the bottom of the tank excavations: The soil
that has been placed back in the excavations will be
re-excavated, then using an extend-a-hoe, the bottom of
the gasoline tank pit and the waste oil pit will De

deepened until no visible contamination, odor or
positive reading above background from +the meter is
encountered. If contamination persists, excavation

will cease at 17 feet. As above, soil samples will be
taken and analyzed for Total Petroleum Hydrocarbons as
gasoline and BTEX.

0 "Hot Spots": Using the data from the soil gas testing,
any "hot spots" discovered will be trenched, sanmpled .
and at a  minimum, analyzed for Total Petroleum

Hydrocarbons and BTEX.

As soil i4 being excavated, it will be qualitatively screened
wilh a portable organic vapor analyzer. Soils that give a
positive reading will be separated from socils that do not. All
spoil piles will have at least three random samples taken ; and
analvzed for Total Petroleum Hydrocarbons as gasoline and BTEX.

All spoils will be enveloped 1in plastic sheeting. All spoils
will be stored on-site pending analysis. 8oil piles that are
non-detectable can be used for fill on-site, Soils that are

contaminated will be held on~site pending +the preparation and
appraoval of a remediation plan.

To ensure safety, all +trenches will be covered with plywood and
Laped off{. The pit excavations will be blocked ¢off with a chain
link fence. "Open Trench" signs will be placed as needed. The
entire site is already fenced off by a portable chain link fence
and secured with a chain and padlock.

A minimum of two additional groundwater monitoring wells will be
installed after the soil gas survey. The proposed placement of
these wolls is presented in Plate 4, These points will complete
a well patlern that will help characterize the groundwater below
the subject site.

The placement of any additional wells will be ©based on the
outcome of the so0il gas survey.

A1l additional wells will be installed in the manner described in

11



oo o Lhame Ut ﬁ(ﬂf

FG
s M@mwa@i’?ﬁ

</

o TN

R (L) e
(?‘ . M
géﬂvﬁ

the section of this plan entitled Groundwater Monitoring Well
Installation and Sampling, except that new wells will be 4" in
diameler in anticipation of using them for groundwater extraction
during the remediation phase.

Alt drill cuttings and purged water from the installations, will
be  placed in 55 gallon drums and stored on-site, pending
analysis. If possible, disposal of drum contents will be on-site
in a manner consistent with the remediation plan.

Drilling activities will be performed by HEW Drilling of East
FPalo Allo.

SITE SAFETY PLAN

The site safety plan for the Meekland site is presented as a
sland-alone document under Appendix C.

DEVELOPMENT OF REMEDIATION PLAN

After +the completion of the above described tasks, a formal
remediation plan will be drafted by CTTS, Inc¢. (Toxic Technology
Services). This plan will be sent to the appropriate local and
state agencies for review,

TIMIEE SCHEDULE AND REPORTING

The anticipated time schedule for the above described tasks are
as follows:

TASK TENTATIVE DATE
Monitoring Well Depths and Elevations Monthly
Monitoring Well Sampling and Analysis Quarterly
Draining and Disposal of Sump Contents Last week in April
Soil Gas Testing April 30 - May 3
Trenching May 14-16, 1990
Monitoring Well Installations May 16-18, 1990
Well Development and Sampling May 21, 1990

NDraft Remediation Plan (Agency Submittal) June 18, 1990

Monthly and quarterly monitoring programs will be maintained. for
a minimum ol one year.

12



Monthly progress reports will be submitted, up to the time of
preparation of the remediation plan, to the Alameda County
investigator handling this case.

All reports and plans will be signed by Mr. John Alt, CEG
(Cxylifornia #1136) and Lisa A. Polos, REA of Toxic Technology

Services.
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EPORT

.
SUBSURFACE ENVIRONMENTAL INVESTIGATION

SOIL BORING AND MONITORING WELL INSTALLATION
at Harbert Transportation
Hayward, ca
for: Harbert Transportation

INTRODUCTION

Hayward, California. The well was

installed after the Groundwater Protection Ordinance Permitafrom

the Alameda County Flood Controil ‘and Water Conservation Dig

trict
(ACFCWCD) was approved by Mr.

Craig Mayfield. A copy of this

permit is included in the Appendix of this report. Methods used

in this project are in compliance with Guidelines for Addressing

Fuel Leaks (California Regional water Quality Control Board, san

Francisco Bay Region, September 1985) and Groundwater Monitoring

Guidelines (Alameda County Water District, May 1984).
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July 20, 1986 AGS 8660-1
Harbert Transportation - Hayward, CA

SITE HISTORY
The Harbert Transportation site is located on the cornef of
Meekland Avenue and Blossom Way in Hayward, as shown on the Site
Vicinity Map, Plate P-1. Three underground motor fuel storage
tanks are buried in a single cluster at the site. One waste oil
tank is buried in a cavity on,the northern side of the property.
A water well is located approximately 15 feet west of the waste
oil tank. The water from this well is collected in a 300 gallon
holding tank and it is our understanding that the water is used
primarily for vehicle washing. We assume that the waste water

used at the site is disposed of in the storm water runoff drain

and sewer.
FIELD WORK

Oon June 30, 1986, a geologist from Applied GeoSystems was present
at the station to observe the soil borings and well construction.
prilling began at 3:30 PM. The equipment used for the boring was
a CME-55 truck-mounted drill rig with steam~-cleaned hollow stem
augers operated by Datum Exploration of Pittsburg, California.
The borings were drilled with eight-inch O0.D. augers. The total
depth drilled in the boreholes was 41.5 feet for B-1/MW-1l and 23
feet in B-2. Ground water was encountered at 24 feet in MW-1.

Boring B~1 was drilled at 41.5 feet to accomodate 15 feet of well

. 2
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July ‘20, 1986 AGS 8660~1
Harbert Transportation - Hayward, CA '

screen bhelow the saturated zone. Boring B~2 was terminated at a
total depth of 23 feet in order to sample the soil immediately
above the saturated zone. No well was constructed in this

boring. The locations of these two borings are shown on the

Generalized Site Plan, Plate P-2.

Soil samples were collected from the boreholes with a modified
California split spoon samplér; Descriptions of earth materials
encountered in borings B-1l and B-2 are presented on the Boring
Logs, Plates P-4 through P-6. Plate p-3 gives a summary of the
Unified goils Clagsification System used to identify the soils.
The earth materials encountered at this site consist‘of silty

1
clay material to a depth of approximately sixteen feet underlain

by clay. The cuttings excavated from the borings were sealed in
appropriately-lined D,0.T. 17 55~gallon drums left on the gite
and remain the responsibility of Harbert Transportation. Applied
GeoSystems can make arrangements,'with the authorization of
Harbert Transportation, to schedule tblhave the drums transported

by a licensed waste hauler to a Class I dump site.

. 3
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Harbert Transportation - Hayward, CA

SOIL ‘SAMPLING PROCEDURE
Seven soll samples were collected and described from boring B-1
and four samples were collected and described from boring B-2 at
the time of drilling. These samples, labeled as indicated on the
Boring Logs, were collected at five-foot intervals from the
ground surface to Total Depth;* When soil samples were missed
(i.e. were not retained in the sampler due to saturated and
unconsolidated condition of the materials), the sampler was Y
cleaned qnd pPlaced in the boring with a sand catcher for
resampling. sSoil samples were collected by advancing~the boring
to a point immediately above the sampling depth, and then driving
a modified California split spoon sampler into the soil throdgh
the hollow center of the auger. The sampler was driven 18 inches
with a standard 140 pound hammer repeatedly dropped 30 inches.

The number of blows to drive the sampler each successive six

inches were counted and recorded.

The samples were removed from the sampler and immediately sealed
in their brass sleeves with aluminum foil, plastic caps and air-
tight tape, labeled, and placed in iced storage. The samples
were delivered to Applied GeoSystems' laboratory for analytical
testing. The Chain-of-Custody form for samples tested is
included in the Appendix of this report.

. 4
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MONITORING WELL CONSTRUCTION

A ground water monitoring well was constructed in the soil boring
B-1. The well (MW-1) was completed with two-inch 1.Dp. PVC
casing. The casing consists of 0.020~inch machine-slotted pvc
from the base of the borings to the twenty foot depth in Mw-1. _
Blank casing completes the wéll from the twenty foot depth to the

surface. Both ends of the casing were plugged with PVC caps.

The annular space of the well was backfilled with washed san to

approximately eighteen feet below surface grade. A one foot

bentonite plug was placed above the sand as a seal against cement

entering the sand pack. The remaining annulus was backfilled

with neat cement to grade. Graphic representation of the well

construction is shown on the right margin of the Boring Log.

A utility box was placed over the well head and cemented into
place flush with the surrounding surface grade. The utility box
has a water-tight seal to Protect against surface water

infiltration and requires a specially-designed key to reduce the
possibility of well vandalism.

. 5
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AGS 8660-1
Harbert Transportation - Hayward, CA

WATER SAMPLING PROCEDURE
~
Prior to development, a subjective water sample was collected by
lowering a teflon bhailer approximately halfway through the
air/water interface. The sample was retrieved and inspected for
the presence of floating product, product odor, sheen, and
emulsion. No subjective evidence-of floating product, sheen}'orc

emulsion was detected) A moderate product odor was detected in::

the subjective sample.:

The well was developed by pumping, swabbing, and air surging. A
minimum of three well volumes were removed from the monitoring
well by pumping prior to sampling. Following the purge period,
and after well recovery of approximately one hour, the water
sample was collected using a teflon bailer. The bailer was
lowered through the air/watér interface in order to retrieve a

sample representative of the formation water.

The sample was transferred to a clean finger vial, made acidic by
the addition of hydrochloric acid, immediately sealed with a

teflon-lined cap, and placed in iced storage for transport tq the
analytical laboratory for testing.

. 6
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{
Additionally, a water well sample was collected from the 300

gallon holding tank at the site. It is our understanding that

this well water is currently being used as a hon-potable water
source. The sample was collgcted by filling the finger vials
from a faucet plumbed to the holding tank after the tank was
emptied and refilled. Preparation and transport procedures for
this sample are the same as the monitoring well water sample.

Chain-of-Custody forms for the soil and water samples are

included in the Appendix of this report.

ANALYTICAL RESULTS

Two soil samples (S-20-MWl and S-20-B2) were analyzed for total
hydrocarbon using gas chromatography with flame~ionization
detection (EPA Method 8020). Two water samples, one from the
monitoring well (Mw-1) and one from the water well at the site,
were analyzed for purgeable aromatic hydrocarbons by EPA method
602 using gas chromatography with photo~- and flame-ionization

detection. The results of the chemical analyses are presented ih

Table 1 and in the Appendix of this report.

- 7
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AGS 8660-1

Harbert Transportation - Hayward, cA

- TABLE 1
RESULTS OF CHEMICAL ANALYSES
OF SOIL AND WATER SAMPLES
Harbert Transportation
Hayward, California

Material Soil Soil Water Water
Boring WNo, B-1 B-2 MWl -
Sample No. §~-20-B1 S-20-B2 W=28-MW1l W=-Well
Depth 20 feet 20 feet 28 feet -
Total :

Hydrocarbons 235,16 0.27 42.09 0.66
Benzene - - 5.52 0.03
Toluene - - 4.92 ND
Xylenes ’ - - : 6.07 0.01

Note: Results in parts-per-million (ppm)
ND: Non-detectable

Detection limits: 0.05 ppm (soil)
0.0005 ppm (water)

The -soil-gamples ;taken: from BoTLHGE BE1 and B-2 show detectable
levels“pfgtotal;hydroaaxbgﬂﬁﬁnghaﬁpgmple.from boring B-2,"
drilled adjacent to'the waste oilitank, shows low levels of
contamipation. The soil andlyzed from boring B-1, adjacent t6
theA;ankﬁcluster,*shOWS'h;ghggw;ggg£g$q§<hydrocarhqn

contamination. |

— dop//er GeosS” “me :




July 20, 1986 AGS 8660-1
Harbert Transportation - Hayward, CA

The: water:'samples collected and ‘analyzed also show detectable”
levels“of; hydrocarbon. s The lab results for water collected from
monitoring well MW-1 shows a more pronounced hydrocarbon
influence than the water collected from the 300 gallon hoiding
tank at the site.

CONCLUSIONS ' AND RECOMMENDATIONS |-

'
Although the soils from the two borings show detectable amounts
of hydrocarbon contamination, no.soil. remediation is warranted at
thisitime,. We do feel, however, that'hydrocarbondleéels.foung‘1nr
water-samples-collected .from:Mw-1'may suggest a potential
contamination problemf We;recommend that the hydrocarbon level
in’' the water of MW-1"be monitored monthly to assess possible
changes in concentrationy 'ThiSJinféfmation,.in conjunction with

N A B

inventory records, may be-used:to evaluate the possibility of a-
contaminant source.! In-order’to,monitor any future negative"
contamination.trends, we recommend.that the well be sampled

monthly for.subjective analysis’ for at least one yeafr.

This work can be done by Applied GeoSystems. The subjective
analyses would include examination of a sample collected with a

laboratory-cleaned teflon bailer. The baliler would be used to

e ADO/SOOD Systems ;



July 20, 1986 | AGS 8660-1
Harbert Transportation - Hayward, CA

collect a relatively undisturbed water sample from the air/water
interface in the -well which would be examined for evidence of
flnatina'product, petroleum odor, sheen, and emulsion. 1In
addition, every.six.months]a,water.aample would be analyzed by
EPA.method 602 for total hydrocarbons and dissolved constituents.
The well would be purged of approximately three to four well
volumes prior to the collection of this semi-annual sample., The
sample would be collected froﬁ below the air/water interface in
the well in order to be representative of the formation water.
The information obtained from the semi-annual sample should show

a trend for the ground water guality at the site.

The source of’ the"hydrocarbon'contamination found in éhe:sotrﬁ
borings and -wells at the site .may;be from surface splllage, other
limited source, or from off-site.! The subjective analysis that
we recommend should supply data that can be used to evaluate

whether or not the source of product is still active.

The water sampled from the holding tank shows low levels of
hydrocarbons. We recommend this water be‘analyzedlgvery six
months in order to monitor ground water quality. We. recommend

that this water remain a non-potable source.

- 10
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July 20, 1986 AGS 8660-1
Harbert Transportation - Hayward, CA

yLIMITATIONS"'

This report was prepared in accordance with generally accepted‘
standards of environmental geological practice in California at
the time this investigation waé performed. It need be emphasized
that evaluation of geologic conditions at the site, for the
purpose of this investigation, are made from a limited number of
observatiop points. Subsurface conditions may vary away from the
data polints available. Aadditional work, including further

subsurface investigations, can reduce the inherent uncertainties
associated with this type of investigation.

11
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]{ Other
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il Hole Diemeter g tn.
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Surface Seal Depth z 14.
Drifter's Licenss No. CHC 1264

TECHNICAL PROJECTS
Number
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ereby agres fo comply with all requirements of
s permit and Alemeda County Ordinance No. 713-68.
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0 Db RO55 oue 4/418h

PERMIT NUMBER

|SROUNDWATER_PROTECTION ORDINANCE PERMIT APPLICATION]

FOROFEICEUS))

86154

LOCAT ION NUMBER

" [A( % W(Z%Tj Approved %ﬁ? W Dotal3d Jun 8¢
irosn_Q ﬁ% N SL_Phe L2 583-1200 Craig A. Mayffeld

[PERMIT CONDITY ONS]
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Depth SO 1+, &
Number

C.

DI

[
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arrive at the Zone 7 office five days prior +
proposed starting date. .

2. Notlfy this offlca (443~9300) at least one de

prior to sterting work on permitted work am
before plocing woli seals,
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of permitted work the orlginal Deperimont of
Water Resourcos Water Well Orillers Report o
equivalent for woll projects, or bore hole log:
ond location sketch tor geotechnical projects.
Parmitted work s completed when ‘the iast surface
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Is specially approved,

GEOTECHNSICAL, DBacktill bore hole with compicted cut-

tings or heavy bentonite and upper two feet with com-

pacted material.

CATHODIC, FIIl hole sbove anode zone with concrete

placed by tremis, or equivalent,

WELL DESTRUCTION, See attached,

* Applied Geosystems Representative: Mr. Hobin
Ross o
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RECORD OF ANALYSIS
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1
Date 7-7-86
Applied GeoSystems

43255 Mission Blvd,
Fremont, CA. 94539

Attention: Glenn R. Dembroff

Date Received: 7-2-86 Laboratory# 8607-517
Date Analyzed: 7~7-86 .

Procedure:

Benzene, Toluens and x§lenaa { ,

(THC) by EPA metﬁad 8020, The sample were concentrated on a
Tekmar LSC-2 and ALS automatic sampler prior to injection into a
5890 Hewlett Pagkard gas ghromatograph fitted with a Photo-~
Ionization detegtor (PID) and a Flame-Ionization detector (FID).
The limit of de

tection for thig method of analysis ig 50
micrograms/kilogram (parts per billion = Ppb)

The results are Presented in the table below:

TOTAL
SAMPLE SITE HYDROCARBONS
§-20-B1 8660-1 , 235.16
S-20-B2 8660~ 0.27

Results in milligrams/kilogram (parts per million = ppm),

Tia Tran
Chemist




CHAIN OF CUSTQOY RECORD

ﬁ"w
) /—.... —— m————
APLERS: (Sipfuture 7/ Applied GeoSystems
rd
e ya ) 1265 Mission Blvel,  Fremont, CA 94539 (4151 0,5.
IT0: [ ~ . SHIPPING INFORMATION:
o c&g ;E)(V'S'TEﬂ)‘S' Shipper
Address
Date Shipped
—— Shipment Service
ENTION: 21 _[RAN Alrbill No, Caoler NO, e
1@ No. o —n o .
quished by (&ignepire) Received by: (Signgtury) Date | Time
LA s | T A adre o 7e.0 160
1quished by: rsmm? Received by: (Signanwe; Data | Time
1quished by: (Signerure) Recsived by: (Signature) Date |[Time
iquished dY: (Signeture) Received (or laboratory by*: (Signature) Date Time

18is laboratory should complete “Sample Condition Upon Receipt,” section below, sign and retyrn top
copy to:  APPLIBD GROSYSTEMS, 43255 MISSYON BLVDa, FREMONT, .CAL. 94539

imple SitesSample Date Analysis Sampte Condition_
imber identification Sampled Requested Upon Receipt
lidd, ACS-966D -1 7736 THC 2 BTXK a2 =

iyl AL QLAD~ 7 76 AL 1. BTX L% 5)

-




E—-

Fa i,

/:twp//od GeoSystems 43255 Mission Bivd_Suite B_remont, CA 94539 _(15)651-1906

b}

RECORD OF ANALYSIS

Date 7-9~86
Appllied GeoSystems

43255 Mission Blvd.
Fremont, CA. 94539

Attention: Glenn R. Dembroff

Date Received: 7-7-86¢ Laboratory$ 8607-W19
Date Analyzed: 7-8-86 ~

Procedure:

The water samples referenced on the attached Chain-of~Custody
were analyzed for the presence and concentration of Benzene,
Ethyl-Benzene, Toluene, and Xylenes (BETX) and for Total
Hydrocarbons (THC) by EPA method 602. The sample were
concentrated on a Tekmar LSC-2 and ALS automatic sampler prior to
injection into a 5890 Hewlett Packard gas chromatograph fitted
with a Photo~Ionization detector (PID) and a Flame ~Ionization
detector (FID). The limit of detection for this method of
analysis is 0.5 micrograms/Liter (parts per billion = ppb).

The results are presented in the table below:

ETHYL TOTAL
SAMPLE SITE BENZENE BENZENE TOLUENE XYLENES THC
W-Well 8660-1 0.03 0.005: ND 0.01 0.66
W-28-MW1 8660-~1 5.52 1.37 : 4,92 6.07 42.09
Results in milligrams/Liter (parts per million = ppm), y

ND=Non Detectable - Less than 0.0005 milligrams/Liter (ppm).

e

Tia Tran
Chemist
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HEALTH AND SAFETY PLAN

(see document attached)
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SECTION 1
INTRODUCTION

PURPOSE AND SCOPE

|
This Health.and Safety Plan contains site-gpecific informatﬁon
regarding requirements and safety, emergency, and general
procedures to be followed during +the course of the sjite
investigation program at the Durham Transportation site located
at 19984 Meekland Road in the Hayward area of Alameda Coun|y,
California. The purpose of this Plan is to ensure the health and

safety of all personnel during the site investigation programJ

The Health and Safety Plan was developed based on the followin%:
i

0 The Occupational Health and Safety Administration
regulations in 29 CFR parts 1910 and 1926, specifically part
1910.120 (Hazardous Waste Operations and Emergehcy Respongse;

o The Occupational Safety and Health Guidance Manual for
Hazardous Waste Site Activities, "NIOSH/OSHA/USCG/EPA,
October 1985; and

o The Standard Operating Safety Guides from the ULS.
Environmental Protection Agency Office of Emergency and
Remedial Response, November 1984,

This site-specific plan addresses: . |

c

Site Setting
Site History |
Prior Site Investigations

Physical, Chemical, Mineral and Biological Hazards
S8ite Control and S8afe Work Practices

Monitoring Equipment Requirements

Personal Protective Equipment Requirements
Material Handling and Decontamination Guidelines |
Medical Surveillance and Emergency Response Procedures i
General Health and Safety Requirements

(ol o]

ccocCccceCco

PROJECT TEAM

Project Manager (PM). |

lLLisa A. Polos, REA will be designated ,as the Project Manager (
for the site investigation program. In this capacity, she wi
be responsible for overall project management.




Field Manager (FM)

John N. Alt, CEG will be designated as the Field Manager (FM)| for
the site investigation program. In this capacity, he will, be
responsible for overseeing the sampling program. He will bf at
the site to monitor job progress and overall health and safety
compiiance. !

|

Health and Safety Officer (HSQ)

Lisa A. Polos, REA will be designated as the Health and Sajety
Officer (HS0) for the site investigation program. In this
capacity, she will ©be responsible for maintaining compliance to
the Health and Safety Plan. She will report directly to the| FM
and will provide field personnel with site-specific training|and
field auditing of site health and safety practices. 1E aer#ous
violations are noted, she will recommend that field operdtlon$ be
shutdown until corrective action is taken.

Field Personnel

During excavation and sampling activities, CTTS, Inc. persoﬁnel
will be on-site to identify sampling locations, collect soil
samples, log soll conditions, conmplete chain~of- custody
documentation and transport samples to the laboratory.

All field personnel will comply with all federal, state, jand
local safety codes, ordinances, and regulations 1in ordeq to
maintain safe working conditions at the job site. All persoinel
will also be responsible for reporting unsafe working conditijons
to the PM, FM, or HSO. All questions or inguiries must be
addressed to the PM, FM and HSO immediately. Prompt reporting is
critical so as to provide field personnel the proper 1nformat”on.
first aid or other medical treatment as required.




SECTION 2

|

|

|

|

|

|

|

\

|

\
SITE INFORMATION i
SITE LOCATION AND SETTING: The subject site is located at Rthe
northeast corner of the intersection of Meekland Road and Blossom
Way in the unincorporated area of Alameda County near the City ot
Hayward, California (Plate 1), The surrounding area is mainly
residential, with commercial land use on the remaining three
corners of Meekland and Blossom.

SITE HISTORY:

Background: The Subject site was a service station and opeued in
1946. It is assumed +that tanks 1, 2, and 4 (Plate 2) were
installed in 1947 when the service station started operatilon.
Tank 3 was installed in 1972, Sometime later, the property was
owned by Harbert Transportation. In December 1986, the property
was purchased by Durham Transportation, the current owner.

Previous Investigations: in July 1986, a subsurtlace
investigation was conducted by Applied Gebsystems of Fremont,
California. Soil samples indicated that petroleum hydrocarbons
were found at a level of over 200 ppm in B-1 and <1 ppm in B-2
{(Plate 2). Groundwater was encountered at 24 and B-1 was
converted into a monitoring well (MW-1). MW-1 had 42 ppm | of
gasoline and Benzene values ranging from 5-6 ppm. In May 19E8,

precision tank tests were conducted on the gasoline tanks. Tanks
1 & 2 were found to be manifolded together above the tank top and
the system appeared to be leaking. The test suggested that Lhe
leak was in the piping. Tank 3 tested tight. All  four
underground tanks were removed in August 1989 by CTTS, Ijc.
Analytical data from the soil samples taken in the pit excavat?on
show significant gasoline, benzene, +toluene, ethylbenzene ?nd
xylene contamination, particularly around tanks 1 & 2. Soil from
the waste o0il excavation contained low levels of toluene and
xylene. In November 1989, two groundwater monitoring wells were
installed (Plate 3). Soils from the monitoring well borings had
no odor above a depth of 20 feet. Analytical results indicated
the presence of gasoline and BTEX in both borings. Additionally,
MW-3 had low levels wvolatile chlorinated hydrocarbons. Water
from +the wells contained the same constituents as +the soil
borings, with Benzene levels in MW-3 as high as 4.6 ppm. Fylt
analytical data is available upon request, !

Regulatory Actions To-Date: After submittal of the underground
tank removal report in September 1989, Mr. Tom Peacock of the
Alameda County Health Care Services Agency, Hazardous Materidls
Division requested that a State Fuel Leak Report be filled dut

and returned to the County. This was done by CTTS, Inc. on

November 28, 1989, Mr. Tom Peacock arrived on-site during

installation of the monitoring wells. He requested that the un-
3 i



registered on-site operations well be sampled before abandonm
This was done by CTTS, Inc. Aside from the above, there has

no olther interaction with Alameda County, who is the lead ag

for fuel site investigations.

|
I
|
I
|
|
|

ent.
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SECTION 3
|

Yy

HAZARD ASSESSMENT ol

PHYSICAL HAZARDS byt

Physical hazards involved in this project include Gxposure | to
temperatures high enough to precipitate heat stroke, heat stirgwss,
heat exhaustion and heat cramps. Other physical hazards \may
include: operations of heavy machinery, fire and explogion

hazards and confined entry with a potential for asphyxiation.

\
CHEMICAL HAZARDS }

y
According to preliminary site information, potential chemicalsd at
the site include: petroleum hydrocarbons as gasoline, Benzene,
Toluene, Ethylbenzene Xylenes and chlorinated solvents,
Prolonged exposure to these products may produce irritation | of
the skin and mucous membranes, asphyxiation, central nervious
system (CNS) damage or systemic toxicoses by targeting speci|fic
organs for damage. x |

|
Should drums, containers, liquids, wunusual odors or otfher
evidence of non-documented potentially hazardous materials ' be
identified during the site investigation, activities shall cease,
\

and the PM/HSO shall be notified immediately.

MINERAL HAZARDS

To the best of our knowledge, no mineral hazards have Deen fopnd

at this site as of the date of this document.
i

BIOLOGICAL HAZARDS

To the best of cur Xknowledge, no bioclogical hazards have b&en
found at this site as of the date of this document. |

|
i
i
I



SECTION 4
SITE INVESTIGATION ACTIVITIES

CTTS, Inc. has been retained to perform a site investigat

ion

program in areas determined to contain hydrocarbon contaminaqts.

Project activities will consist of: |

o} Soil~Gas Testing
o Test Pit Excavations
0 Monitoring Well Installations

BACKHOE OPERATIONS I

Backhoe excavation operations that are to be performed as part

this site investigation program include test pits to evaluate‘the

lateral and vertical extent of contamination based on resuttsg
the soil-~gas testing.

of

of

No personnel shall enter a fest pit which 1is deeper than their

waist height. Required samples will be collected from |[the
excavated material whenever possible. Backhoe test pits shall] be
covered with plywood and taped off. No partially excavated tlest

pits shall remain uncovered at the end of the work day. |
DRILLING OPERATIONS

Drilling operations to be performed as part of this subsurflace
hydrocarbon investigation include the installation of at lelast
two additional groundwater monitoring wells and possibly spme

test borings. i

\
If any drilling is not completed by the end of the work day, the
boring shall be backfilled or covered with a plate of sufficient
thickness and with sufficient bearing to prevent access to the

hole.
SAMPLING AND DOCUMENTATION PROCEDURES

Sampling to be performed as part of the site investigat
program include soil-gas, to be analyzed on-site, soil samples
be collected in brass liners, ends wrapped in teflon and 'sea
with a plastic cap and water samples to be collected in gl.
containers provided by the laboratory, that meet

specifications required by the EPA and that already contain
proper preservative. Soil and water samples will be identif]

ion

to

Il ed

1S 5
rhe
rhe
red

with a sample number, labeled, placed on ice in a cooled

Laboratory under chain-of-custody procedures.

#c:e

chest and transported to TMA/Norcal or Western Environmenyal
|
|
i




Sample labels and chain-of-custody forms will be appropridtely
completed by field personnel to ensure proper and accurate sqmple
documentation, tracking and analysis in the laboratory. I

PROJECT DURATION  ° o i

It is anticipated that the period of the site investiga
program will be approximately 50 days.



SECTION 5 |
|
SITE-SPECIFIC HEALTH AND SAFETY REQUIREMENTS

HEALTH AND SAFETY PLAN REVIEW |

Twenty-nine. (29) CFR Part 1910.120 requires organizatilons
sponsoring hazardous materials investigations to draft a site-
specific Health and Safety Plan. This Health and Safety Plan is
to be explained in detail to all site employees and parlies
involved in the site investigation,

i
i
PERSONAL PROTECTION LEVELS |

Due to the anticipated levels of c¢ontaminants at the site, Lgvel
D personal protective equipment (PPE) will be enforced throughout
the duration of the field activities at the site. Shauld
circumstances dictate that a higher level of personal protection
is required, +the PM, FM or HSO will stop field activities until

further evaluation of the site has occurred. These decisions [can
only be made by the PM, FM or HS0O. Perioecdic air monitoring will
be performed to characterize the presence of potentjial
atmospheric hazards during the duration of the field
investigation. o

=. ettty o e vt Ol DT
EPA_LEVEL D Ly D G0V - - aloves, e e P

Lavel D PPE consists of the following equipment and will be used
as required: TR -

Q‘CJ 7 V4
o Body Protection (Coveralls) Aol
o Foot Protection (Steel-toed boots or safety shoes)”
o Eye Protection (Safety glasses) |
o Head Protection (Hard hat) i

ENVIRONMENTAL MONITORING PROCEDURES %
Under CFR 1910 and SARA Title III Section 1206 E, monitoriné
ambient air in the work area is required to prevent inhalatiom
toxic gases and/or vapors. i

ot
of

The results of the monitoring will be recorded by CTTS, l@c.
field personnel. An initial air quality monitoring program will
include, but may not be limited to:

o] HNU Monitor (or equivalent)
o] Gas Tech combustible gas meter.

|
|
1
|
|
i
|
i
|
|
|
|
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e

Air qualily monitoring equipment will be calibrated off-site
prior to commencement of daily field investigation work, Results
of daily calibrations will be recorded on instrument calibration
forms. Background ambient air reading will also be recorded

prior to daily work startup.

SITE CONTROL

Due to the size of the subject site, the entire site will become

the work zone, An area near the gate of the site will cor
metal drums for disposal of disposable protective eguipmen

tain
A

wash station will be in this area for decontamination of exposed
skin., This will consist of washing with socap and water followed
by a clean water rinse. Work boots and coveralls will be stored

on-site in a locker or trailer. I
|

All  personnel entering the site must wear no less thaﬁ the

designated level of protective equipment. Access +to the i
will be only through the front gate located on Meekland R
Site access will be controlled such that only approved visi
will be allowed in on-site. A daily sign in sheet wil
maintained at the front gate.

REPORTING PROCEDURES

CTrS, Inc. field personnel will complete documentation

site
oad.
tors
1 be

logs

throughout the duration of the project. These logs include
following:

0 Equipment Use Form

0 Daily Project Reports

0 Moniloring Equipment Calibration Form
0 Site Incident Report

O EFquipment Billing Form

the



SECTION 6

EMERGENCY PROCEDURES

EMLGRGENCY TELEPHONE NUMBERS

Si. Rose Hospital (415) 782-6200
Fmergency Medical, Police and Fire 911

Alameda County - HazMat (415) 271-4320
National Response Center 1-800-424-8802
CTTs, Inc. {(415) 799-1140

COMMUNICATIONS

Public Telephones are available at the liquor store located at 50
Blossom Road and Pires Market located at 20008 Meekland Road.

Bolh of these sites are located at the same intersection as | the

subject site. ‘

IN CASE OF FIRE

In the event of a fire, the procedure is to

o Maintain the safety of employees in the immediate vicinity
of the fire, evacuating if necessary.

o If the fire 1is containable or immediately extinguishable,
on-site personnel will respond and proceed to extinguish the

fire using on-site fire control equipment.
o) Call for assistance from the fire department (911).

IN CASE OF ACCIDENT OR INJURY

Depending on the severity of the injury, treatment may either be
given at the site by trained personnel (additional assistance

trom an emergency medical technician may be required) or | the
victim may have to be transported to a hospital. A map showing
the localion of the nearest hospital (8t. Rose) is provided| in
Plate #.

HEAT MONTTORING

Heal Stroke

Heat stroke is life-threatening. The condition occurs when| the
victim's t{lemperature-controlling system stops working. The body
temperature can rise high enough such that brain damage and death

mavy occur if the body is not cooled quickly.

10




Svmptoms: Hot, red skin, small pupils and very high | body
temperature; skin may be either wet or dry.

Firelb Aid: Heat stroke is 1ife-threatening. Call 91! and
shade the victim. Cool the victim by wrapping wet
towels around the body and fanning them., Care for
shock while waiting for Emergency Response
Personnel to arrive. Do not administer fluids or
medications by mouth.

. i

Heal Exhaustion |

|

Heat  exhaustion is  less dangerous than heat stroke. |This

condition occurs when people exercise heavily, or work in a | warm

humid place where body fluids are lost through perspiration.

Fluid loss causes blood flow +to decrease in the vital organs,

resulting in a form of shock, With heat exhaustion, perspir?tion

does nol evaporate as it should, possibly because of high
humidity or too many layers of clothing. As a result, the|body

is not cooled efficiently. i

Symptoms: Cool, pale, moist skin, dilated pupilis, headache,
. nausea, dizziness and vomiting. Body temperature

will be near normal. i
First Ajd: Shade the victim, and place on the back with |feet
up. Either remove or loosen victim’s clothing.

Cool by fanning and applying cold packs (putting a
cloth between the pack and the victim's skin) or
wet towels. Give the victim on-half glassful of
water to drink every 15 minutes, if fully
conscious and tolerable. These steps should hring
improvement within one—-half hour.

Heat Cramps

Heat cramps are muscular pains and spasms due to heavy exertion.
They usually involve the abdominal muscles or legs. it is
generally thought that the 1loss of water and salt from heavy
perspiring causes the cramps.

Svmptoms: Pains and/or spasms in the abdomen area or in the
legs noticed while working in a hot environment.

First Aid: As with other heat emergencies, shade the victim.
1f the wvictim has no other injuries and | can
tolerate water, give one-half glassful every 135

ininutes for one hour.

11



SECTION 7

GENERAL SAFETY REQUIREMENTS

UTTLITIES REVIEW

Prior to commencement of any subsurface investigation work at
project site, the PM or his designate shall contact Undergr
Service Alert (USA) at 1-800-642-2444 or a utility-locs

company to evaluate whether underground pipes, wire, cables,
are present, energized or charged, This includes:

0 Watler

0 Storm and Sanitary Sewer

QO Telephone

o Electric Power

O Natural Gas and/or Other High Pressure Fuel Lines

0 Cablie Television

PERSONAI SAFETY

0 There shall be no intoxicating substances of any
permitted on or near +the job site (i.e. alcohol, ill
drugs, etec.). Under no circumstances will anyone know

be under the influence of intoxicating substances be ail
on the job site (violators are subject to dismissal)}.

0 No firearms or other weapons shall be permitted on the
site (violators are subject to dismissal)

o Fighting, scuffling or horseplay is prohibited while on
Jjob site (violators are subject to dismissal).

0 All field personnel must follow all instructions from

the
ound
ting
etc.

lkind
egal
n to
owed

Jjob

the

the

PM, FM or HSO regarding the proper use of personal safety

equipment,

0 Necontamination of personnel and equipment shall be as

oullined in this Health and Safety Plan.

0 No worker shall handle excavated refuse or other matetial

without wearing the proper protective gloves. Ak}é{@y;;
aa Ykt

o Contact with contaminated or suspected contaminated surfaces
should he avoided, whenever possible. Do not kneel on |the
ground.

9! No samoking will be allowed within the Work Zone.

o Good Housekeeping is essential and shall be maintained| at
the job site.

12
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|
|
|
o No cating, drinking, gum chewing or chewing tobacco sha#l be

allowed in the work area

probability of hand-to-mouth

in order to decrease +the
transfer and ingestio of

material that could hqrm‘human health and safety. |

0 All personnel are

responsible for practicing personal

hygiene, such as washing hands, face and arms thoroughly

prior to eating, drinking or rest room duties.

EVACUATTION OF WORK AREA

The PM, FM or HSO are responsible for determining if conditions

eaist which require evacuation and

will always assume worst-case

unlil proven otherwise. Withdrawal +to a safe up-wind location
will be required if any of the following conditions occur:
0 Potentially explosive levels of combustible gases, toxic

gases, or volatile organic gases are detected (20 percent of

the lower explosive limit (LEL) in the atmosphere).

0 Potentially toxic levels of organic or inorganic vapors| are

delected in the Work Zone that

protective equipment.

exceed the capacity of | the
\

0 Wind blows contaminated dust particles +to the point of

interfering with the work crew.

0 Occurrence of an accident. Field operations will resume
after tirst aid and/or decontamination procedures have been
administered,

0 Equipment, including protective clothing, malfunctions,

EQUIPMENT SAFETY

|
|
|
|
|
i

|
0 All  equipment, (i.e., electrical and gas fueled}) water
lines, steam lines, and gas lines shall not be turned on or
set in motion without carefully checking to assure that no

person could be injured by such
be used by authorized personnel.

O Construction equipment shall be equipped with a vertical
above grade and/or with s

cxhaust at least five feet
arresiors.

action and then should only

ark

o Moiors used in the excavation are shall be explosion proof.

O No welding shall be permitting within 50 feet of |the

cxcavation or work area.

L.
o Startup and shutdown of equipment shall not be performe@ in
|

areas of exposed refuse.

13



I'TRE

)

O

SAFETY |

Entrances to the job site must not be obstructed. InJ the
a

eveni of an emergency, response vehicles must have
of access to Lhe site.

i
There will be absolutely no smoking in the work area.

The wuse of gasoline as a cleaning solvent is strij
forbidden.

No Dburning, welding or other source of ignition shal

applied to any enclosed tank or vessel, even if there
I

eans

ctly

1 be
are

some openings, until it has first been determined by thﬁ HS0

that there is no possibility of explosion. Authoriz

for such work MUST be obtained from the PM, FM or HSO. ‘

EXCAVATION SAFETY

0

8]

No Tfield personnel shall enter underground vaults, ta
silaos, manholes excavation or any confined space until
has heen determined that the air contains no flammable
toxie gases or vapors. This determination can only be
by 1he HSO. There must be at least 19.5 percent oxygen.

No worker shall be allowed to work alone at any time in
immediately near an excavation and/or construction area.

No excavation or drilled hole greater that 12 inches
shall be left open overnight wunless securely covered in
acceptable manner.

Sloping/shoring of excavations. {{rvre Cb%d‘&

14
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SECTION 8

TRAINING, CERTIFICATION AND MEDICAL MONITORING

TRAINING AND CERTIFICATION REQUIREMENTS

Under current OSHA regulations stated in CFR 29, Part 1910./120,
a1l personnel engaged 1in site investigation activities fthat
include exposure to hazardous wastes or substances must complete
and be cortified in 40 hours of Hazardous Materials/Health and
Safety training, and a minimum of 24 hours of on-site supervjised
instruction is designed to provide personal knowledge and skiills
necessary to perform on-site activities and operations with
minimal risk to themselves, on-site personnel and | the
environmenl.

i

|
Al]l personnel are required to take an eight hour refresher course
cach vear, re-emphasizing issues crucial to personal health and

safety in a hazardous environment. Management and supervisory
personnel are required to supplement the 40-Hour training witt an
Fight-Hour training course, emphasizing additional issues

applicable to management,

Under 29 CFR Part 1900.120 (Hazardous Communication Standard), it
is the responsibility of the management (employer) to provide to
their personnel the Material Safety Data Sheets (or egual

intormation) of all Thazardous and/or possibly hazardous
substances present, or likely to be present on the job site, and
providing them proper chemical protective equipment. It is also

the responsibility of management +to extend this knowledge to
anvone under their employ that has received prior clearance or
authorily to enter the site,

All site personnel, regardless of level or position, must present
proof of appropriate training ©before being allowed on the | job
site, All contractor and subcontractor personnel who Lare
assigned 1o +the field program will be required +to provide
documentation which certifies their training.

|
For Lthis specific site, the contamination is ©believed t0| be
generally at a depth of 20’ or greater, except for the gasohine
pit, which has been 1lined and covered, Therefore, no direct
oxposure to hazardous substances is anticipated until trenching
and drilling operations commence., At this time, 'all on-gite
personnel will be required to have proof of proper certification
as described above.

\

MEDICAL MONTTORING

All site personnel are required +to be in a medical monitoring
program. All olher outside contractors are also required to

\
15 |
|



provide their on-site field personnel with a medical monita
program.

|
The medical monitoring program required by 29 CFR Part l9lj
mu-t begin with a "baseline" physical examination. This pri

intormation must be established prior to working in a haza
environment. Monitoring of all field personnel must be perf
on an  annual basis, Medical monitoring must include but no

limited to a chest X-ray, a liver/kidney check and a comﬂ
health screen that includes testing for lead and zinc. *

If an employvee(s) has exceeded the respiratory limits, or in
of personal exposure exceeding the Permissible Exposure Li
the HS0 will alert the proper emergency response organizaﬂ
document  the incident exposure and an immediate med
examinalion of the exposed person(s) must be administered
followed up by periodic monitoring.

16
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SECTION 9
ACKNOWLEDGEMENT OF HEALTH AND} SAFETY PLAN REVIEW

Prior 1o conducting any field work at this site, all perso
must review this site—specific Health and Safety Plan. If
information presented is wunclear, the Project Manger or He
and Safety Officer should be contacted for clarification. A
of Lhhis Health and Safety Plan must be kept on-site for
duration of field activities.

"1 have reviewed +this attached Health and Safety Plan for

Purham Transportation site located at 19984 Meekland Roa
Havward, California. I have discussed any questions that I

regarding this Plan with the Project Manager or the Health

Safety Officer, and I understand all of the requirements."

Signature:
Company Name:
Date:

Signature:?
Company Name:
Pate:

Signature:
Company Name:
Date:

Signature: o B
Company Name:
Date:

Signature:
Company Name:
Date:

Signature:
Company Name:
Date:

Signature:
Company Name:
Date:

8ignature: _
Company Name: " -
Date:

17
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PLATE 2

Boring and Well Locations From 1986
Site Location: 19984 Meekland Road, Hayward

|

Toxic Technology Services Project #B89-6 1

P.0. Box 515 Durham Transportation‘
Rodeo, California 94572 27577 (A) Industrial Blvd.

Hayward, CA 94545 |
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PLATE 4

ROUTE TO NEAREST HOSPITAL

Hospital Location: St. Rose, 27200 Calaroga Ave., Hayward

CITTS, Inc, Project #90-2
Toxic Technology Services Durham Transportation
P.0. Box 515 27577 (A) Industrial Blvd.

Rodeo, California 94572 Hayward, California 94545
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ETHYLENE DICHLORIDE

EDC

Common Synonyms

Liguwd Colorsess Swoet odor

1, 2-[hchioroethang .

Eil%lcna chionge
E,m Sivke i waler Flammable, irflaling vapor b produced
Durich heuid
Glycol ochkide
Avod conlac! wiih hgued and vapot Keep peopie away
Wear log, sat-conlsnad breathung apparatus, and nibber overciothing
including gloves)
Shan off o0 sowces and call frs department
Stop dacharge 4 posuble

Siay uand and use waler spray ko “Khock down'" vapor
Holpte mnd femeve desthaiged materinl
Notty local haaith and pallution controd spencies

FLAMMABLE
;’EISONOUS GASES ABHEIPRODUGED IN FIRE
wiong vapor trail fay oocur.
%uw.dln an encioasd aran.
Vest d bresIhng Bpp: and fbber .
Fi Inciuging gloves)
re Extinguish with gy chamical, foam, or carbon dloxide
Watet may be inaliaciive on fra
Cool expostd conlaners with water

6. FIRE HAZARDS

10.  HAZARD ASSESSMENT CODE
{Ses Hazsrd Assassment Handbook)

AX

CALL FOR MEDICAL AID

YAPOR

Iriabng to , nose and throal

Il inhated, wil causa nauses, daziness or ditfcull braathing
Mave to lreah au

1i brasthing has siopped, give arihcal respuatien.

i brealhing bs dificull, gare oxygen

6.1  Fiash Point: 80°F O.C.; 65°'F CC.

82  Flammalie Limits In Al B.2%-168%

8.3  Fire Extinguishing Agenis: Foam, carion
diaxide, dry chermical

8.4 Fire Extinguishing Agents Mol to be
Used: Water may ba Inaftactive,

5.5 Bpecial Hazartts of Combustion
Products: Toxic and iritating gases
{iydrogen chioride, phosgens) are
generated

8¢ Bahavior in Fire: Vapor is heavier than sk
and may travel bongiderable chalance to a
sourcm of ignition sl Tlash back,

0.7 ignition Tempersture: 775°F

&4 Elctrioal Hazard: Class &, grovp D

8.9 Buming Rate: 1.8 mm/min

890 Adisbatic Flame Tempetature:

Das Not Avaliable
{Continved)}
7. CHEMICAL REACTIVITY
7.1 Reactivity With Water: No reachon

.

9
T4

Reactivity with Common Materisls: No
reaction

Stabiiity During Transport: Siable

Nauirallzing Agents for Acids and

1. MAZARD CLASSIFICATIONS

1.4 Cotia ! Federal Regulstions:
Fiammabia kqukd

112 NAS Mazard Rating
Traneportation:

or Bulk Water

auin Caustics: Not pertinent
Pt ¥ wwanoosd 2.6 Potymarization: Nol petiivent
Exposure Aamove conlemenated clathing and shoes 7.6 InhibHior of Polymerization:
Flush a¥ecled atass with pleniy ol waler Mgl periinont -
IF 1N EYES, hotd eyeld? open sad Hush with plenty of water,
I S\;Ar&u'i?rr:doh:x ;'cc:(:; ::ﬂ%g:ﬂﬁ?}% have victim dnnk water T? ﬂﬂ;;:t:]{g::::n: :emm
: ot Avi
1 |-
1P SYALLOWED and el b e a0 7 Rvectivity Group: 38
.
Dll’lﬂﬂfwt‘lo aaualic e in high concsntrations
Water May be dangerous if &t enters waier mtakes
Ith and widnte othouly
Pollution | o Ko o ey watr makas
1. RESPONSE T DISCHARGE 2, LABEL ~ &, WATER POLLUTION
(Bee Aasponee Mathods Handbook) 2.4 Category; Flammable Haukd 8.4 Aqualic Toxlity:
Hiblon warning-high Hammabiity 21 Clasw: D 150 ppm/*/pin parch/TL,fealt water
Drpaise and flush “Yimo pencd not specihed
8.2 Waeterfowl Toulcity: Data not availsbie
8.3 Blologies! Oxypen Demand (BOD):
0002 Ib/ib, 5 deys
8.4 Food Chain Concentration Potentiak
3 CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS Nono
31 CG Compatiblity Class Matogenated 4.1 Physicat Biste (sa shipped): tiqud
hyctocarbon 4.2 Color: Coloriess
3.2 Formula CICHICHCI 4.3 Ddor Ethareal, chicroform-hke, stherlike
2.3 IMO/UN Designation: 3 2/+184
2.4 DOV ID No: 5164
3.5 CAS Reghelry Nou 107-06-2
8. KEALTH HALZARDS 8. SHIPPING INFORMATION
5.1 Parsonat Protective Rquipment; Claun, body-covering olathing and wataty glasses with side 3 Gaden of Purity: Commetoisl
shiskds Kespuatory profection v 10 80 pam, none, B0 ppm |y 2%, 1/ h o s, full face 9.2 Siorags Temperalure; Ambient
mask ond caniater: grsdier than 2%, selloontaingd brsathing apparalie. 83 inett Almespharsl No requisment
2 Wymp Foliowing Exp Irhalation of vEPOME CRHUSER NAUSES, truhhRhiNsy, CADFERNON. 2.4 Vending: Pressurs-vacuum
Gonuc!olhutdmhmlmywodumwmlm.mucmmmmnmyuuun
bum
5.3 Trastment of Exposure: INHALATION H vigthm it ovircoms, remave him (o fresh ak, heap him
quiet ard waim, Bnd 8t med<sh stienton knmadilety, H braathing stops, give arbficlsl
reapirgtion INGESTION induce vormiing. call & physician, treal the symploms EYES. fiush
Imetcinlaty whh copious amounts of fiowmng waled for &l laat 15 min SKIN, ramove clathing
and wish skln thoroughly with 368p and water, wash contanwnated clothing befors rouss,
84 Threshoid Limit Yalue: 10 pom
5.5 Shott Term Inhalstion Limiis: 200 ppm for § min duting any 3-hour period
L4 Toxkity by Inpestion: Gracs 2, LDwe = 06105 9/kq (ralh
5.7 Lale Toxicity: Oals nol avaliable
5.8 Vapot (Gay) kriant Charactaristics Yapors cause moderate kmaben such that personnel will
hod Ngh concentratons unpleasan! The sffacl is temporary.
59 Liquid or Solid Irritant Characisristica: Causas amartng of the skn and hrsi-degree burns on 611 Stolchiomatric Alr to Fise! Ratio: Dath Not Availabie
»hot $XpOBNG, May cAuse secondary burne on kong exposute 612 Fiams Temperat Data Not Avallabk
510 Ocdoi Threshold: 100 ppm

LRL)

IDAH Value: 1,000 ppm

2. PHYSICAL AND CHEMICAL PROPERTIES
121 Physicsl State at 15°C and ¥ stm:

Liguid

122 Moleculsr Weight: |56 08
123 Boling Point st 1 ptm:
182.9°F w BISIC = 356.7'K

124 Freazing Polnt:

=323'F w —387'C = 275K
1.5  Criticsl Temperaturs:
BED'F = 288'Cl = BB1'K

124 Coitical Presaure:
735 peia = 50
WY Specilic Graviy:
1.253 at 20°C {

128 Liguid Surface Tenslon:

322 dynes/em

129 Liquid Water Intetfacial Tension:
{8t ) 30 dynes/
12,10 Vepor {Gas) Spec/iic Qravity. 3.4

1211 Rullo of Specific

1118

1212 Latent Hest of Vaporization:
138 B = 784 calig =

32 % 10" J/ug
1213
1214
1295 Heat 01 Solution:

1218 Hesl of Powmh%lbn: Not pertinent
1228 Heal of Fusion 21,12 cal/g

1206 Limiting Vahie Dy
1227 Mald Vapor Presa

Haat of Combustiot: {sst) 3400 Biu/ly
Hewt of Decomposition: Not pemani

alm = 5.1 MN/m?

iquidh
- 00322 N/m a1 20°C

‘o = 003 N/m at 25'C

Heats of Vapor {Gme)

Not pertinoni

ta Not Avallable
wre: 2.7 paln

6. FIRE HAZARDS (Continued)

N
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EDC ETHYLENE DICHLORIDE
12147 12,18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIGUID VISCOSITY
; . British thermal
Temperature Pounds per cubic ‘Tamperature British thermal unit Temperature i . Temperature
(dogj:ges F fD[(,:ﬂ (degr:ges F per pound-F {degrees F) “"2&3::,‘39'90::22“" (degrees F) Cantipolse
as 70.879 1] 283 0 880 s 1.088
AQ f 70.620 10 285 10 .pa2 40 1.054
45 76.379 20 288 20 974 45 1.018
50 79.129 30 290 30 965 80 875
55 768,879 40 203 40 957 55 938
60 78.620 50 .296 50 049 60 804
65 78.370 60 298 60 841 85 a7
70 © 78120 70 01 70 .33 70 840
75 77.860 80 303 80 924 75 B11
80 77.599 80 306 80 816 ] 784
85 77.348 100 .09 100 908 B85 758
80 77.089 110 11 110 .B00 20 733
a5 76.830 120 314 120 502 85 708
100 76.570 130 317 130 883 100 . 687
105 76.308 140 A10 140 875 105 ' 865
110 768.040 150 322 150 867 ' 10 845
115 75,760 160 324 160 850 115 825
120 76,520 170 az7 170 850 120 807
125 75.259 125 588
130 74.900 130 873
135 74.730 135 556
140 74.459 140 541
145 74.180 145 526
150 73.918 150 512
155 73.660 1565 498
160 73.979 160 A86
12.29 12.22 1223 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
T rature Pounds per 1 ‘Tamparaturo Pountls per squere Tamperature Pounds per cuble |  Temperature | Britinh thermal unht
(;Tge.w’u F) pounts gfa wa?aor (deg’:’eea F) ir?r?h * (;:Iagprgan ] 1&.{ (deq'::n F} t pagnd-F
68.02 :l 16 231 15 00449 0 A7
20 274 20 00526 25 182
25 .23 25 00614 50 187
30 380 30 00715 75 A
35 445 35 00830 100 195
40 520 40 00860 125 .200
45 606 45 01108 150 204
50 704 50 01274 175 .208
55 818 55 01461 200 212
60 42 80 01674 225 217
65 1.085 65 01907 250 221
70 1.246 70 02169 275 225
75 1.428 75 2462 300 229
[:10) 1.632 80 02768 325 232
85 1.860 85 03140 350 236
80 2118 . 80 03548 - =) o 0 BTE 240 .
g5 2.401 95 .03080 400 244
100 278 100 044877 425 247
450 251
475 254
500 258
526 261
' 550 265
575 268
600 2N
L k3




T

TRICHLOROETHYLENE TCL

Common Synonyms Watery Squid Coloriess Eweel odor 6. FIRE HAZARDS 10, WAZARD ASSESSMENT CODE
Trichiorouthylens .
Trckeno, Akyrien 8.1  Plesh Point: 00°F G.C., practioally (Sue Hazard Handbook)
Chioryten o waler, fefiating " ronflammatie A-X-Y ,
C Sinks In araler. vapot b produced ) 62  Flammable Limits In Akt 8 0%-10 8% :
Trichloran, Trdanse ' 6.2  Fire Extinguishing Apents: Water fog T s '
&4 Frs Extinguiehing Agents Not 1o be
Stop dueharge If possible Keop people swa! Used: Not parBnent X
g‘:&;“mﬂ";;%?:ﬁ” and vapor. Y 9.8  Special Hazards of Combustion IL HAZARD CUSSIFICATIONS
L] L] N s 3
Isolsle 8nd remove discharged material, Products: Tonc and kratieg gasss are "4 “;:Am thors:
Noirty local heakh and pollvbon contro! sgencies produoed I fire situations.
&2 Behavior In Firs; Nol portiosnt 112 NAS Hazard for Bulk Watsr
. Tomperaturs: T70°F " Tensportation: =
88  Eiscirical Haxard: Nol pertinent Category Nating
Combuniibie. .
EOTOUS GASES ARE PRODUGED IN FIRE. 64 Buming Rate: Nof pertinert vy '
Woat fes snd sal-conlained breathing apparatus 8,10 Adiabatic Flame Tempersiurg:
Extinguish with dry chanical, carbon doxide, or toam Dats not svakabie AT 7T O—— |
Fi 811 Wiokchiometric Al to Fusl Ratio: ' Uiguid or Bolig 1
re Data nol avaiabie POONS 1vreren 2
£12 Pame Temp Data ot avaliabk : Water Poluion |
‘ HUMAD TORKY et 1
L. Aquatic TOMOTY v R
Anthatls BHEL s 2
CALL FOR MEDIGAL AT Y. GHEMICAL REACTIVITY © Reectivity
VAPOR . Lo e 0 —— |
a0 ey, nosa end theout. T Ry A e e mton S O
1 inhalod, will cuse neusss, vomiting, difficult breathing, T2 R y with M No " i
of 1033 Of CONBCIOUINENE raaction s m:"' o 1
Move 10 lresh mr 7.3 Stability During Traneport: Siable Huxd
I breat hat nopped, riificial respirstion
e e oot gva owypon 74 Neutrallzig Agents for Adids and ¥
LIOUID Caustios: Not pertinent F‘."m' “""":H
krritaling o skin and syes 7.5 Polymerization: Nol periinert erabliity
EXpOSUre | v rwatowed, wi cause nevees, vomiting, dHfcut breathing. 78 inhibhor of Polymerdaation: Rwactivty (Yelk
of key of eonsciovaness Mot porinent
A saminated clothing and shor
e e i PR oy ot R Mol Pl renctrt o
iF | 3 % h @ inty OF water. .
e EEE s vt ja CONSCIOUS, heve vichm drink walet 78 Product); Duta not avaiable
o0 Fofik and have Wictim knducs vomi Reactivity Group: 36 ,
IF SWALLOWED and victm is UNDONSC?SUS DR HAVING CON-
VIILSIONS, do nothing exoepl kesp welim warm.
) 12 PHYSICAL AND CHEMICAL PROPERTIES
124 Physical Giste I 15°C and 1 otm:
Etisgt ol low concanirations on squatic ¥e is unknown
Water May by dangerous If it enters water inlakes 122 Weight: 1313
Nettly loca health and widsie oihcisls . 123 Botiog Point ol 1 wtm:
Poliution Noldy operslors of neby walss intsies - 18R m BTG w 980K
124 Freszing Polor|
’ . e v T AZASE m —BAAT w 1BANK
1. WESPONSE T DISCHARGE - 2 LASEL 8. WATER POLLUTION 158 Critioa! Tempaiature: Not pertoent
(Ses Masp Msthods 2.1 Catepory: Nona 6.1 Aquatic Toxlciy: 120 Critioal Fressuts: Not pertinent
Shoukd be removed 2.3 Clasx: Not portinent 680 mg/1/40 he/dephnia/ill/ireeh . 127 Specilic Qravity:
Chamical and physical beatment water - . 1,48 W 20°C Miquid)
&2 Wateriow) Toxlcity: Data nol avaiiable 128  Liguit Burlsos Fenmion:
0.3 Biclopglosl Cxygen Demand (BOD) 26.3 tynesstm = 0.0203 N/moit 20°C
Dals not avaliable 129  Liquid Water Inderfacial Tenslen
8.4 Food Ghain Concentration Potential 24,8 gynes/cm m 00348 N/m il 24°C
None 1110 Vi X
2. CHEMICAL DESIGHATIONS A, OBSERVI™LE CHARACTERISTICS T O N O or ot (Gush
3.1 CG Compalibiitty Clase: Hulogenated 4,5 Physical Sate (es shipped): Liqud 1118
ydrocerbon 42 Color: Colortoss 12,12 Lalent Hast of Yaporization:
22 Formike: CHCl= GO 4.3 Odor; Chiorolonm-hke, sthereal 103 Blu/itr 1» 37 2 cal/g =
23 HIO/UN Desigration: © 0/1710 2.4 X 108 Jrkg
34 DOTID Mo 1710 12.1%  MHeat of Combystion: Nol partinent
A5 CAS Hegistry No: 79-018 12,94 Heat of Deconiposition: Not partinent
12,16 Heat of Solution: Not partinant
12,16 Heat of Polymprization: Not pertinent
8. HEALTH HAZARDS 9. SHIPPING INFORMATION Pyt Heat of Zﬁﬁ; “";'"-:-u‘:;'
[ R 1 Protective Equipment: Organk, vapor-ackd gas cenister, ssll-contained braathing 9.1 Grades of Purity: Technical dry cleaning: 1227 Reid Yepot Prassure: 2.6 fsi0
Apparalu for Bmecgencies; noprena of vinyl gioved, chamica) salaty goggies; ace-shieki; dagreasing, extraction
neoprene salety hows; recptene futt of pron for splash : 24 Storege Tempeniiure: Ambient L .
53  Bymp r ving E. o INHALATION symptome ninge from kritation of the noss and 0.3 inart Atmosphers: No requinetent
m:wmnnnmmdhmww.mm.wmmmnrMmﬂuml 9.4 Vetting: Pressure-vacuum
nervous syslem revuiting In cargiae fakure Chronkc SXDOKUTE MAY CAUSE OrpaRic injury.
IHGESTION sympioms swmiler 1 inhatation. BKIN, delatting action can cause demaiits. EYES,
shightly kritaing sentstion and lachrymation.
83 Treatmenl of Exposurs: Do NOT #n or epinephrine; Dat medical stisntion for al

cased o Cvarapomre. INHALATION. remove victm 10 fresh el It reossaary, apply arificial
Teapiraton and/or Bdminile CaygEn INGESTION: have viclim drink waler ang inducs vomiting;
ropest thras times: than give 1 tablespoon apaom salts in watel. EYES. flush thoroughly with
witlst KN wish thotoughly with soap and wann waler.

5.4 Threshold Limi Value: 50 ppm

88 Short Term Inhalalion Limits: 200 ppm for 30 i,

B8 Toaky by Inpestion: Grade 3, LDve w 80 t0 500 mo/kp

57  Lats Toxkiy: Pais nol svaisdle NOTES

84 Vapor (Gas) irrflant Characieristics: Vapors cause a slight smarting of the wyes o taspiratory
aysiem H present in high concentrations The etlect bs tamporary.

5% Liquid or Solid lritant Cheracteriatics: Mnimom hazard W spitied on clothing and aliowed 1o
remain, may Ceuse simanung and redduning of the akin

510 Odod Threshold, 50 ppm

$.11 IDLH Valus: 1,000 ppm
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1217
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12,19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

: British thermal
emparature Pounds per cubic Temperatura British thermal unit Temperature rg Temperature
T(m%é’s% oot (dogreas F) por pound-F (doprees F) "“2;3:',’;}2,{1%"" (degrees P Centipoise
4] 84,650 0 220 N 15 800
L] 94.410 10 22 o] 20 175
10 94,150 20 223 T 25 750
15 93.889 30 225 30 727
20 93.629 40 226 P 35 705
25 83.370 50 228 E 40 684
a0 83.110 60 .230 R 45 664
35 92,840 70 231 T 50 645
40 92.589 80 .233 } 55 627
45 92,330 2.4} 235 N 60 810
50 82.070 100 238 E 65 593
55 91.809 110 238 N 70 577
80 91.549 120 240 T 75 562
85 91.290 130 241 80 548
0 91.030 140 243 85 . 534
75 80,770 150 245 80 521
80 $0.509 160 246 g5 508
85 60.250 170 248 100 496
B8O 85.890 105 485
05 89.730 110 AT4
100 89,469 115 463
105 89.208 120 453
110 88,950
115 68.690
120 B8B.429
125 £8.160

. 12.24
IDEAL GAS HEAT C/

12,21 12.22 12.23 .
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY \WPACITY
Temperalute Pounds par 100 ‘Temperature Pounds per square Temperature Pounde per cuble Temperatura British thermal unit

{degrees F} poungs of waler (degreas F) inch (degreas F) foot (degress F) per pound-F
77.02 A10 a0 508 A0 01245 [+ RE]
50 678 50 01628 25 139
60 094 60 02105 50 143
70 1,166 70 02695 75 146
80 1.507 80 03418 100 149
=14 1.629 a0 04206 125 152
100 2.448 100 05354 150 155
110 3.081 110 06619 175 A57
120 3.846 120 08120 200 160
130 4,765 130 08891 225 162
140 5.862 140 11960 250 .86
150 7.163 150 14380 275 67
160 8,695 160 47180 300 169
170 10.480 170 20380 925 RY/1
180 12,680 180 24080 350 474
190 18,010 190 28200 376 A76
200 17.810 ROD 33040 400 A77
210 21.020 210 308420 425 A78
460 A81
475 182
500 64
525 Al
550 86
578 487
500 188
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Common Bynoayme Witery hauid Colortass Sweal oo 6. FIRE HAZARDS 18 HAZARD Assﬂ.ﬁ:m CODE
;y:;l o 6.1  Flash Point: 61°F CC. {500 Hazaed Assesarn 1 Handbook)
' 8.2 Fammable Limits In Al 1 1%8.8% AT
Floais on waler Flammable, iritating v! ] 5 _
ywaler Fumnatle, iaing vagor b procuced £3. Pev Extigultiog Agente Foun o
. $4  Fies Extinguishing Agents Mot 1o ba
Stop tracharge K possible Keep people awey ! Used: Waler may be inefiactive. 11 HAZARD CLASSIFICATIONS
Call ¢ dapartment &5 Speoll Haxards of Combustion
Avoud conlaci with huid ked vapOr Products: Not pertivent 11,1 Code of Faders! Rsjjulations:
Isciale and remove dischargad matersl
Nttty locs! hawtih and pofiution control agencees £ Behavior In Firs: Vapor s haavier than ai Flatrimabia Hquid
and may trove! considereble distance to 8 112 NAE Haznrdt Rating for Butk Wels
sowrce of igniton snd flash back,
87 Ignition Temperaturs: 870°F
FLAMMABLE :
Flashback slong vapor tral may ooowr, 8.8 Electrical Hazard: Class §, Group D
Vapor may & f ignited in an enclosed ares 6.8  Burning Rate: 5.8 mm/min
Wast sell-conlsned tresihng apparatus Fiema Temperature:
Ewtnguish with foam, dry ch?rrmt or chrbon dioxide 6.10 Adubatic ¥ *
Fire Waler My be ineHeciva on fue Dats nol mvaisbie
Cool exposed containers wih waler &.11 Stolchiometric Al 1o Fusl Rstio:
Data nol avekabie
.12 - Dats no! pvaliabh : 27T T (T S — N
3
. 2
CALL FOR MEDICAL AID, 7. CHEMICAL REACTIVITY
YAPOR Othar SR oevecreicnss i
Iaa0g 10 #yes, nose and tioat 7.1 Resctivty With Water: No reecion WIS )
1l ihated, witl cause Ocaziness, dibeutt breathing, of 2 with L No Salf Renstion
Move ta fw:" ' ) ronction 1.3 NFPA un:mmmum ¢
e e et 73 Siabliity During Traneport: Sisble *
it treating has slopped, ghve arlfcal r allon,
g T oo ghe axygen i 74 Neutralising Agents for Acide and Calegory  Ciensification
QUi Cauntios: Not portinent - :
[rtiabing 10 skin and 78 Polymerbation: Not pattinent M -
Exposure f ovatiowsd, wi s e, vomiting, loss of conecloutnesy 248 Inhibltor of Potymertzation: Aspctivity [Yollow] e @
Hamove contamindled clothing and hods Not pertinent
Fluth afecied sesns with plenty of wats !
if 1k EYES, hold syetdds open and fiush with plenty of watet T.7 Woler Ratic (Resciant o ‘
IF SWALHEWED and wclim is CONSCICUS, heve welim deink water Product): Data not available |
of il
DO NOT (NDXCE YOMITING 78 Poactivity Group: 32 |
. 12, PHYSICAL AND CPEIM‘M PROPERTIES
121 Physical State st 15°C and 1 st
HARMFUL TQ :“?:lnlc LIFE IN VERY LOW CONCENTRATIONS. Lquid
Water R mvaue 8 nters watet niakes. 122 Molculsr Weight! 106 16
Pollutlon 123  Boling Poind at 1atm:
tady local baalth and widitc oficlals : 2009°F = 130.9°C = 411.6°K
ity operalors of nearty waler . 124 Preszing Pomnt:
1. NESPONSE TO DISCHARGE 2 MBE 1. WATER POLLUTION s Ot Tomporm F; oK
(e Resp o cdbook) 2.1 Calepory: Flammable koud 0.1 Aqustic Toxlolty: _ BAGA'F m 4300 = BIO2K
ewow waming-high Rammabiidy 22 Clan: 3 22 ppm/H6 h/Bhegitl/ T, /iresh waler 124 Critieal Prossurs;
Evacudie arad 22 Watertow] ToxicHy: Data not svaiiabie B0D.4 aim = 34 85 pela = 3510
Should be removed 33 Biologlesl Oxygen Demand (BOD) MN/m®
Chernicat and physcal reatman 0 R/l in 3 deys 127 Specific Gravity:
9.4 Food Chaln Condeniration Patential 0.08% st 20°C [Wquid}
Data not avaliable L8 Liguid Surface Tonslon:
5.3 dynon/am = 00 I "
3. CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERISTICS 99 Ligws Wt o
3.1 €0 Compatitiity Cless: Aromsiic 41 Physiost State (ss shipped): Liquid 376 dynes/om = 0.0978 N/m &t 20°C
Hythocarbon 42 Color: Colorless 1210 Vapot (Gan) Speoitic Gravity:
33 Formula: pCaHo(CHle 43 Odor: Uke o risth th Nol perinant
2.3 INO/UN Designation: 3 2/1307 12,11 Ratio of Specitic Heats of Vapor (Gasy
34 DOT 1D Wa: 1307 1071 J
3.5 CTAS Reghatry No: 108423 12,12 Latent Heat of Vaportestion:
150 B/l = BY CAISQ
34 X 10% Iy
R 3 IN 10N 12.1%  Mest of Combustion: —17.550 Blu/b =
5, HEALTH HAZARDS 9. SHIPPING INFORMATIO! T TS0 Catfl e —ekDBAY X 108 g
[ 3] mmlmmwmmmwauwwm.mmacmm 9.9 Gredes of Purity: Ressarch. 99.50%; 12,14 Heat of Decompoahion: Not pertinent
plaste gova and bools ) Pute. 09 8%; Technichl, B.O% 1245 Heal of Solution; Not parinant
L2 Bymp ’ q Enp Vepors caues he sl Liguid irritates ayes and 92 Btorsge Temperature: Amblent 1218 Hent of Polymerixation: Not partient
whin nh&mmow.uwmnm.mm.wwmm 9.9 Inert Atmosphers: No requirement 1235 Hest o1 Fuslon: 37.82 callp
adema H Ingesind, CAUME NaUSSS, Vomiting. crampa, haadache, and coma. Can be fatal. %4 Venting: Open (Name arresiet) of 1220 Limiting Vaiue: Data noi avaiabie
Kidowy snd Bvar damage can oo, N prasairgvacUm 1227 Hald Vapor Praseure: 0,84 pala
53  Tresiment of Exposurs. INHALATION, remove 10 fresh hir, sdminister artificial respication and
oxygen N recpiad, call & dotter INGESTION do NOT Induos wofnitng. call & doctor, EYES.
fush whh waler for 8 feast 15 mia SKIN, wips off, wash with soap and water
54 Theeshold Limil Vel 100 ppm
55 Short Term inhalation Limits: 300 pom for 30 min,
&8 ToukoMy by tngestion Grace 3 L0 80 ko 50D mg/kg .
L7 Late Toukity: Kuiney and b damage
5.0 Vapot {Gas) hriant Charscterietics: Vapors Chuse § Wigh smaring of the #yss OF respiraiony
eyviem K prasent i Fegh concEntrabons Tha eiteci s lemporary.
(X} wuummmcmmcudmmmmnwmmmmm
remain, may cause smarting and reddening of the skin NOTES
510 Odot Threshold 005 ppm
5.11 IDLH ¥alue: 10,000 pmm
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12.47
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12,19
LIQUID THERMAL CONDUCTIVITY

- 1220
LIGUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal unit Temperature o . Tempeoralure .
(dogrees F) Tool (degggt_as ) per pound-F ogroes F) | V"G ie Foo | (degrees F) Ofnipaise
80 53.970 €0 412 66 035 60 878
65 £3.830 70 418 65 828 65 654
70 §3.680 80 424 70 821 70 ;631
75 53,550 a0 428 75 914 75 | 610
80 53.410 100 435 80 907 80 560
85 53.270 110 440 85 800 85 571
90 53,140 120 446 90 Bg2 90 552
85 §3.000 130 451 95 885 85 535
100 52.060 140 457 100 878 100 519
105 52.720 150 462 105 503
110 52.660 160 468 110 488
115 52 440 170 AT74 115 474
120 52.300 180 478 120 460
180 485
200 490 I
210 406 \
220 601
230 507
240 512
250 518
260 524
270 529
280 535

12.21
SOLUBILITY IN WATER

12,22
SATURATED VAPCR PRESSURE

12.23
SATURATED VAPCR DENSITY

12.24
IDEAL (AS HEAT CAPACITY

Temporature Pounds per 100 Tempetature Pounds per squere Temperature Pounds par cuble ‘Tomperature Bmlsri tharmal unit
(degreas F) pounds of water (degrees F) Inch (degrees F) foo (degreas F) pet pound-F

] 60 006 60 00183 0 245
N 70 135 70 00262 25 259
S 80 187 8o 00343 50 22
(o] 80 .255 90 00459 75 285
L 100 343 100 00607 100 297
u 110 456 110 .0o79ez 125 309
B 120 5989 120 1022 150 A
L 130 777 130 01303 175 333
E 140 098 140 01646 200 245
150 1.270 150 02059 225 57

160 1.600 160 02553 250 368

170 1.098 i70 03138 275 380

180 2475 180 03826 300 281

190 2.041 180 04629 325 402

200 3.710 200 05561 350 413

210 4.493 210 06636 ars " 424

220 5.407 220 07867 400 435

230 6.465 230 08270 425 Ad5

240 7.683 240 10860 450 456

250 9.080 250 12850 475 486

260 10.670 260 14670 500 A76

525 4868

550 498

575 505

800 515
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chermcal, of carhon doxide
84 Fire Extingulshing Agenta Nol 1o be

Siop diacharge If possidle Koeep peopla away Unait: Walel mey be ineftoctive,

Common Rynonyms Wiatery bguid Colortess Swoet odot 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
)‘l‘ - e 5.1 Fissh Point: 83°F 0. 18'F OC. (See Hetard Assieament Handbook)
82 Fa bis Limits In AW 1.1%7.0%
Floats o waler, Fimmabla, itating vapor i produced P Flnm n - Fnlmt.,dry AU

Call fre dapartment &5 Special Hararde of Combustion
Avd contact whh and YAPOT.
180iA1e and remove drcharged material Products:; Nt pertinent
oty locat hoshth and polubon canbiol agences &8 Behavior In Fire: Vapor s heavier than air
and may travel considersbls tistance 10 8
source of igeiton snd flash back.,
&7  lgnition Temperature: BES'F
FLAMMABLE 3
Flatoath, miohg vADY S1al Ay SO0, &8  Elctricsl Hazard: Class |, Group D
xwgg%a{"m’:d In.;g;mrod ou 8y Boming Rate: 5.8 mmAmin.
(LY v
E sligurgh with loam, dey oAl Of earbon doxide 610 Adisbatic Flame Temparaturs:
Fire Walsl may be inatectve o hre Data ned svalable
Cool axpossd conlaxers with wales 011 Siolchiometric Al to Fuel Ratio:
Data vt avallabie
%12 Fiame Temperture: Dath not svaabl
CALL FOR MLDICAL AD 7, CHEMICAL REACTIVITY
YAPOR 7.1 Reactivity Wih Water: No rasction
Ut , nosa and tvoat
W wmd‘f’m cause h..amm. tificult braathing, or loas 7.2 Resctivity with Common Maletlals: No
deln Fothar reaction
bt i
1l bréattung has glopped, ghe aridicat respration 74 Stadviiy During Transport: Siable
7.4 Neutrallzing Agents for Acide and

If breattung b dHICIFL ghve DXYGED

LU
Iriating to skin and #yes 7.5 Polymertmation: Nol pertinent

EXPOBUIG | raiowed, wh causs nause, vomiing, of tons of 7.8 Inhibior of Polymerization:
Remaye conlumnglad clolhing and shoes Not perinent
FFIuih Eﬂé’%"r’&é‘.’;«‘ﬁ"‘ planty %mn‘glmh plonty of wa 7.7 Molar Aatio (Reactant to
IF IN 3 s opoen & uEh nty of water, Fraduct); Data not &
F BWALL ad Is CONSCIOUS. have wicum dnnk watet vakable
iF SWALLOWED a%2 vcUm ve 4l 4 a2

o mik
DO N3T INDUCE VOMTTING

11, HAZARD CLASSIFICATIONS
1.4 Code of Fadarsl Regulations:

Flammable kKd
1142 NAS Hazard Rating for Bulk Waler
Traneportaticn:
Catepery Aating
2% T RS |

11,3 NFPA Hazard Classification:

Ay .o
Ansthetic Btiect...
Reacthity
Othet Chernicals
W o
Sell Asaction.....

Caty

Pieactivity (¥

Tamain, may Caule mrﬁnglndroddomlqofﬁnokh
510 Odot Thasshold 005 pom
511 IDLH Vel 10,000 ppm

. 12 PHYSICAL AND CHEMICAL PROPERTIES
129 Physics! Stafe et 15°C and ¥ xtm
Danger &nmm Hie in high ooncenbrations. wauid
Water May bn% gang-of;m It & sniars water inlakes 128 Molsoulsr Weight: 106 18
Pollution | oty socal haaitn snd wicite officals - 133 Bollng Poinf ol 1 3 )
Pokty o alons of nearby waler intakes "y ZRIOF w 1440 = 417.0°K
—=199'F = w25.2°C = 2K
1, RESPONSE 7O DISCHARGE 2 LABEL 5. WATER POLLUTION 118 Oritiost Temperaiurs:
{Bas Foep Mathods Handbook) 21 Category: Flammable bquid 5.1 Aguatic Toxichy: - BTARF v 352,1°C = 800K
Iesue wming-high fismeabAty 22 Chawid » 100 mg/1/98 te/0. magna/TLu/iresh 124  Critical Preasure;
Evacuals Maa water E47.6 mim} o 56 84 pria = T2
Should be removed 8.2 Waterfow! Toxieity: Dals not avallabie MN/mY
Charmicsl and physical tesiment 8.3 Biclogica! Ouygen Demand (BOD) 127  Spacitic Oravity:
0 tb/b & days 2.6% (theor), B days D.680 st 20°C (Rauid)
3.4 Food Chaln Coneentration Potentisl: 120 Liquid Surfees Tenslon:
Da's not available 30.53 dyneslem = 003053 N/m
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS v 1”.;"
3.1 €O Compatibliy Class: Aromatc a1 Physics! State {as shipped): Ligutd 128 Liquid Water interfeclal Tenslon:
Hydeocarbon 42 Cotor: Colorless 48 06 dynea‘em = 003006 N/m &l
32 Forms: o-CeHi{CHI 43 Odor B Hike, vt 20°C
33 1MO/UN Deslgnation: 3.2/107 1210 Vapor {Gea) Specifie Oravity:
34 DOT ID Mo 1307 Not pertinent
3.8 CAS Reglatry No: 95474 111 Ratio o:; Specific Hoats of Vapor (Gas):
1.
1292 Latent Heal of Vaporizatiom
5, REALTH HAZARDS 9. SHIPPING INFORMATION ;‘4’7 *:"1;;;" calig =
5.9 Personl Protective Rquipmaent Approved canisier of ae-aunptied mask; gogoles o laca ahiid, 5.1 Grades o Purity; Research 82.00%; 12.13 “..{m Commbustion: 17,858 Blu/lb o
pisgtc gloves and fools. Pure §9.7%; Comitwrcial; 054 % B784T calfg = ~ADBAT X 108 Iy
&3 Symptom FoRowing Exp Vapors cauee herdachs and dizziness Liqud iates wyw nd 22 Worege Yomperatore: Amblent 044 Heal of Dedsmpasttion: Not partinent
s, B aken 10 s, DAV Bavere CoUGhing, thatrey, and rapidly developing raimonary 0.3 Inart Atmosphery: No resotion ALYS Hasl of Soiution: Not perinent
-d-mlHmm-d.uummm.ww-wm-m&dl.me‘ﬁnmuw. 2.4 Venting; Open (Rams arTaster) of 1216 Heat of Polymerization: Not partinent
Kiday and lvsr damage CLR DG, PrOsaUIE-YRCLUM 12308 Hewd of Pugion: 30 B84 oi/g
53 Trastmant of Exposcrs: INHALATION: semove to frash sk adminisiet ariiclal raspiration and 1228 Uimiting Vaiue: Dot nol svalatie
omcnl!nqdmd,ullndocwiNGESﬂQN do NOT induce vomitng, el & doclor. EYES: 1097 Pkt Vapol Pressurs: 0,28 peis
howts AR wates for al leant 15 min SKIN wips off, wash with s08p and whlef,
B4 Thesuhodd Limit Valoe: 100 ppm
(1) M‘l‘mmtﬂoﬂmhl:mppmmw«h.
34 Toxihy by Ingestion: Qrade 3, LDwo = 8 to BOD ma/kg
87 Late Taukity: Kidowy and ket damege.
K0 Vapot (Gaa) lrrient Charscteriatics: Vapgrs caune 1 shght smasting of the ayes or respiralory
Tyttem H presenl in ivgh concenirstions The etect is lemporary.
89 Ligud or Sofid keritanl Cherecteristios: Minirum hazard ¥ apeiied on clothing and sllowed lo NOTES
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1217
SATURATED LIQUID DENSITY

i2.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

Temperature Pounds per cubic Temperature | British tharmal unit |  Temperature British thermal Temperature Jle
(dogrees F) oot (dogress F) per pound-F (dogroes F) | Unitinch per hour- (dogrees F) rentipolse
X square fool-F
15 56.460 35 389 a5 1.043 15 1.328
20 56.930 40 Ral:) 40 1.036 20 1,263
25 56.190 45 394 45 1.027 25 1.202
ao 56.050 50 .396 50 1.018 30 1.145
35 55910 55 398 55 1.010 35 . 1.092
40 55.770 60 400 60 1.002 40 1,042
45 55.630 65 402 65 Ba3 45 985
50 55 480 70 404 70 oas 50 852
55 55.360 75 406 75 o7 55 014
5] 55,220 80 A08 80 069 60 873
85 55.080 B85 A1 85 .60 165 036
10 54,940 90 413 80 052 70 802
75 54,800 95 415 o5 844 75 T70
a0 54.660 100 417 100 .35 80 740
a5 54,520 85 a2
90 54,360
95 54.250
100 54110
12,21 12,22 12,23 12,24 (
SOLUBILITY [N WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Tamperature Pounds per square Temperatur P le Tempara British thermal unil
(degegat F) peunds cF:’l water (dagprgas F) irggh @ (deggge%uF? wnd%%e‘r ould w?g'?:aé“r-[f " panr pound-lF
| 60 071 60 00138 0 261
N 70 A0 70 00188 25 274
] 80 141 80 00258 50 287
8] 50 194 80 00346 75 208
L 100 263 100 00464 100 an
U 110 352 110 00611 125 323
B 120 465 120 .00794 160 335
L 130 609 130 01021 175 347
E 140 767 140 D1208 200 358
150 1.007 150 01634 225 370
160 1277 160 02038 250 a1
170 1,605 170 02520 275 ae2
180 1.999 180 03080 300 403
180 2.469 190 03758 325 414
200 3,026 200 04539 aso 424
210 3.8068 210 05443 ars 435
220 4,456 220 06484 400 445
230 5.352 230 07674 425 A55
240 6.369 240 08030 450 AB5
250 7.581 250 10560 475 AT5
260 8.947 260 12280 500 485
525 A94
560 504
575 513
800 522
r)
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Common Bynonyma Watory squid Colontess Swvent odor 6. FIRE HAZARDS 10, MAZARD ASSEI:"E"T CODE -
;&W\zm 8.1 Fiash Point: B4'F CC. (Boe Hazhrd ) Hendbook)
8.2 Plemmable Limis in Alr: 1.1%.8.4% . AT L e
Fioals on water Flammabie, iiiabng vapor b produced. €3 Firs Extisguishing Agents: Foam, dry ) ) ‘
chamical, o carbon gloxide
. 6.4 Fire Extinguishing Agents Not to ba -
Stop dascharge f possble Keop poople sway : Unedt: Walor may be ineffsctive. 11, HAZARD CLASSIFICATIONS
ol Samiacl wain und and vepor 68 Specia Hezerde of Combustion
¥ I
Isclate and 1emove g!&{hmpod matensl Products: Nol partinent 114 Code of Federal Rogulations:
oty local hanlih and pollulon contto! 8gencies &8 Behavior W Fira: Yapor la hadvier than ak Flammable bquid
and sy tavel considerably dhalance 10 & 112 NAS Hazard Rating for DUk Water
0urce O ignition and flash beok. k'l'nn.poﬂ.ﬂom
8.7 Ignition Temperatune; GO8'F . Category Rating
F{".‘.?‘J:“’LE 68 Electrical Hazard: Gluss |, Group D [ T ———
ck o VapO!r rad Mmay oot, . Hearh
Vapor iy 8 } ighited I an enciosed Aras 89 Buming Rste: 5.8 mm/min.
B woih foain, 0 emiel o Carbon dexide i fc Flame Tamp Vagor i !
Z it . chamicel of carbon Coxl
Fire w.i’l‘?”nf.y'ﬂo .&.cm? on fvo Dala not avaliabie Liquid or Soid -
Coot expored containerd with waler. 8,11 Siokchiofsiric Alr to Fuel Ratie: L. PoONE ey H
Data nol avaable * Walsr Polstion
§.12 Fiame Temp Dats not L R Hormsh TR i 1
* U AQUANGE TOUORY warmerrrromssisesn 3
Apstheic EHBth.nnne &
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Resctivity
Other Chernicsls .. R |
7.1 Rsectivity With Water: No reaction e -
Frtating 10 eywy, noss, and thioal
oo ol ciuse DasdaCHE. presthing, o loss of 72 Reactivity wih Commen Materlale: Ho °
Sonstounesy raaciion 0
Move ta frosh an 7.3 Stablity Duning Transpore
W breathing has stopped, rificiat ¢ tioh S
W brealung bas sioped. ge ren T A Weutraliring Agenta for Aokle snd
LQUIn Caustics: Not pertinent
leritating to skin and eyee 75 Polymerization: Nol perinent
Exposure H goraliownd, wil cause hauses, vominng, or losa of cor 74 inhibitor of Botymerization:
E.Iem:wc‘-'cc;vl;lmnﬂm‘mc'l‘olrrar:‘g"an;l 5:‘0(‘! Not
> A ens of wptel
uulsn CY{E-Ull(J?de:yul.db g‘pen ong st with plenty o weiler 7.7 Molar Ratio (Reactent to
3 SV.'ALhKOWED ang wiclm 15 CONSCIOUS, have vicim dnnk waler Productk Data not svallable
DO DT WOUCE VOMITING 18 Resctivity Group: 32
. 12 PHYSICAL AND GHEMICAL PROPERTIES
121 Physical State a) 16°C and + atm:
;lanurutmmc LIFE IN VERY LOW CONCENTRATIONS Liquid
[t
Water R rorous i # antere wale! Intaxes. 53 Mool Waige 0618
1 atlem
Pollution Notdy locs! hoatih and wilgine ool “":4.,; - 141.0°C ~ A05.1°K
Natty operalons of nedrby waler mishes 124 A .
. L —BZF VSO = 288K
I.- RESPONSE TGPI?HARG!u 1, LABEL ] 3. WATER MLLUTtIOﬂ L 128 " Grtiont T ture:
(840 Avep 2.9 Gatepury: Flammable feid 81 ‘Aquatic Toxlchty: BBO.8°F w BAINT w BI7.0H
Issus wirming-high fammabiity 2.3 Cass3 22 ppm/@6 he/bluegil/ TL,.Firesh waler 28 Critioa! Pressury:
Evacualy med 52 Waterfewl Toxiohty: Dala not avalable 5138 atm = (3453 pale = 2540
Shou'd be remaved 53 Biological Oxypen Demand (80D} > MN/m®
Cremical and physical roatment 0 io/ib, 5 days; 0% {theor.), 8 days 127 Bpecific Grevity:
84 Food Chain Concentration Potentist: (64 &t 20°C Ghaiet)
Dats nol avalable 128 Liquid Surtacs Tension:
284 fem = O im A
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 2 e e oo ¢
4.1 CG Compatibliity Class: Aromatic 4.1 Physical State (es shipped): Uguid 384 dynee/co = 0 0364 N/m at 0'C
Hytrocarbon 42 Color: Coloress 1210 Vapor (Gas) Bpecitic Gandty:
2.1 Formula mCeHe(CHa)s 43 Odor: Like benzens, characleristic aromatic Not periineni
29 IMD/UN Desighation: 3.2/1307 1211 Ratlo of Bp Haate of Vapor (Gas):
34 DOY ID No.: 1307 1.0M
35 CAB Rapletry Nos 108-38-3 1212 Laterrt Hast of Vaportzation:
147 Bw/b + 81.0 calig =
943 X 10° J/kp
B HEALTH HAZARDS 9. SHIPPING INFORMATION htidasibthapiy —"ﬁ-’;‘xﬂmiﬂ
7 - —408
8.1 Parscnal Projestive Beuip Agproved canieHy of shasvppiind mash, gopges of faoe shisld: 8.1 Qrates of burity: Resoarch! §6.90%: 1294 Haut of M;olﬂom Net partisant
plantc gloves end boot. Puee: B9.8%; Tachnioat 28.2% 15,18 Heat of Solution: Not partabnl
B Wymy Foliowing EXpaeurs: Vapors Gause haadache and dazinets Liquid Iritates ayen snd 5,2 Btoge Tempetilute: Amblen! 1248 Hesl of Polymitization: Not pertnent
shin Hukmkﬂow.mummmum.mvm.lmwmwm 9.3 Inert Atmosphers: No recuirement VA5 Hemt of Fuslon: 2609 ealp
ademi H ingested. AU NALSSS, varmiling, Bramos, teatache, phd ooma; gan be fatal. Kidney 9.4 Venting: Opent (Same mesier) of 1226 Limiting Vaiou:| Dals. rot avilibie
v vet dAMage CAN OTCAN. IS VRO 1237 Aol V. Prossare 0.4
53 Trestment of Exposurs: INHALATION: remove lo Ireah wir; adminipter artificial respiration and por laae
ovypen H rixyviced, call 1 doglor. INGESTION. do NOT indute vomiting; caH # dogter. EYES:
fush wih weler tor a1 least 16 min HKIN wipe Off, wash with soap and water.
8.4 Thieshold Lirrit Value: 100 ppm
55  Shott Term inhalstion Limits: 300 ppm kx 30 min,
B4 Yorkity by iIngeetion: Grade 3, LDso = £0 to 500 g/kg
8.7  Late Toxichy: Kxiney and bver damags.
8 Yapor (Gas) trritan| Charecisristica Yaport cause a shgh! smarfing of the eyes oF respiralory
syniem H present in high oncanirabons The effect b tamporary,
89 Lkauwd or Golld britant Charscteristice: Minlom hazard H splied on clothing snd aliowsd to
remain, May Cawse SMaring and reddening of the siun NOTES
5.10 Ocot Thrashold: 005 ppm
641 IDLH Yalue: 10,000 ppm
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12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12,19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperature Pounds per cublc Temparature British thermal unit Temperatute ; Temperature
(degross ) foot tdogroes ) per pound-F (deﬂgges F “"ﬁ;ﬁ:‘.‘e"f;;i‘.%”" (deiress F) Cpripolee

15 55,400 40 387 a5 62 i5 038
20 56,260 50 393 40 853 20 898
25 55,130 60 398 45 044 25 862
30 54,990 70 404 50 835 30 827
35 54,850 80 A10 55 826 35 704
40 54.710 20 4156 60 817 40 764
45 654.570 100 A21 65 808 45 735
50 54.430 110 A26 70 899 50 708
55 54.290 120 432 75 .Bo0 55 .8a2
60 54,160 130 437 80 881 €0 658
65 54,020 140 443 B5 873 65 635
70 53.880 150 A48 80 864 70 813
75 53.740 160 A54 85 855 75 502
a0 53.500 170 460 100 848 B0 Sr2
85 53,460 180 465 85 554
90 53.320 160 AT
85 53.180 200 476

100 53.050 210 AB2

12,21
SOLUBILITY IN WATER

12,22
BATURATEDC YAPOR PRESSURE

12,23
SATURATED VAPOR DENSITY

12,24
JDEAL QAS HEAT CAPACITY

Temperalure Pounds per 100 Temparature Pounds par squarg Temperature Pounds per cublc Temparaty British thermal unit
(degegan F) pountds g’o waler (dngegau F) Ir'r,:h 4 (dege:en F} fc?o? {denegas fg)‘ por pm:nd-Fu

I 60 080 &0 00172 0 247
N 70 127 70 00238 25 260
S 80 A77 BO 00324 50 273
o] 80 242 80 00435 75 286
L 100 326 100 00577 100 299
v 110 A34 110 00754 125 A1
a 120 571 120 00975 150 324
L 130 743 130 .01247 175 .3386
E 140 856 140 01577 200 348
150 1.218 150 01877 225 360

160 1.538 160 02455 250 31

170 1.924 170 .03023 275 .383

180 2.388 180 .03691 300 394

190 2939 190 04473 325 406

200 3.500 200 .05382 350 A7

240 4355 210 L6431 375 A27

220 5.247 220 07635 400 438

230 8.282 230 09009 425 449

240 T.476 240 J0670 450 A58

250 8.848 250 12330 475 460

260 10.410 260 14310 500 AT

525 ABD

550 490

575 508

600 517
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. Ly & _FIRE KATARDS o
: 1 Piesh Polnt d0F GC; S8 0C. 77

82 Fammabie Limita In Al 12T%-T%

Au.»mmmmm

pppies A — o dry.chemica! foe smal fies, onkeary__
_— v N  Ngenta NO1 10 ba <

etz il e

e -

€10 Adiabatic Flame Tempersture:
J2 vy -DatR ot avaliable

. dificun
. BAcrva 10 frosh aiK,
b 1 tesaibing has stopped,
w H bissthing deticutl, giva oxygen.
1IN to sk and aven. L
H wwsl will SeUes Nauka, vomitng
Aemave conlamaaled clamhg"and shots
Fiysh atiecisd sraas wilh plant of wall

IF IN EYES, hoid aysids open and
T & BUALLCIWED and wetin ls CON

Mo e e

Exposure

..
1luah with planty of waler
SCIOUS, Have Wom oinh welsd

A DS S

A I A

~ {Contioued)

NP 1 ... 1 cHemcauseacviTY U
et ' 2.1” Resctivity With Watar; No fesction

b T ity with HO e

e UREROD .
Stabliity During Transport: Stable
Reutraitzing Agents for Acide and

Caustics: Noi pertinent
Potymerization: Not pertinent
Inhiblior of Polymeritation:

Not pertinent '
Molar Retio (Reectant to

Produnty: Data not avaliable
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12 PHYSICAL AND CHERICAL l?ROPFII'IE.S
"

Physioal State st

TR A d o T

TN PH Mo hSETD DISCHARGE - ©
. (80% Peaponee Niathods

. s <=2 . Py -
iwmlu'v?mmwmmuwuq‘ij oo | mﬂiﬁﬁ%m% "
| TRt Categesys Fammaie bqud " T T -

- === ] -1 aquatic Yoxielty: - v s
1180 mg/1/86 he/sunfsh/TLa/trash

i wari g famimabity™— =

. e - ik - eI s s RSy sl s s
z R — i ene o w-=—=1 =~ -1 :3.2 -Waterfow! Toxicity! Daia nol avalabie . ...
- 0.3  Biolopica! Oxygen Demand (BOD): - .

oo mre hatl .. . 0%, 5 cays, 38% (theor), 8 days

- 8.4 Food Chain Concantration Potentiak

3. CHEMICAL DESIGNATIONS

3.4 GO Compatibiity Class: Aromatc

Hydrooabon
33 Formus CaHiCHs ...

28 m‘mm 108-88-3

[

e

RN

4. OBSERVABLE CHARACTERISTICS - o _—
41 Physiont Siste (a8 snippedrioud "~ |

43 Ddor Pangenl, anmatic, banzens-ke

A3 IMO/M Desigretion: 3211804 -1, | - gesncl plessant A -
24 ' DOTI0 o 1204 . oo v 1S e ey e . v o
. " by e

i

wamt i o s HEMTH HAZAKDS

a1~ pursonat Protective Saulpment: Ak-suppled mask 1
A e F vh leonlrﬂmaammduppormphwq
Yl dache, i

© 1, mapinated,
-t ~ «ingested causes vomiting, priping. dlarhes,
f L] of Exposurs; INHALATION. ramave
pe mu-m.mﬁrmmmmm\eﬂmm

Pespiration.

$4  Thrashokt Limit Value: 100 ppm- - e
£5 ., Shor) Term inhalation Limiter 600 ppm for 20 pin. Ry
" oss "rmwwamzw.-’-asusm“;,-@@‘;
1 owr Labe Textaity: Kidoy &nd Iver damage mey foflow Ingaeton, > .~ * .
84 Vapor (Gas) drant Charscteriatics. Vapors caves & sight smareng of the
mmlwmhuohwmnhﬂw The aifect s temporary.
WGNWMWMM
mmmmmmﬁwm
510 Odor Thesshold: 0.17 ppm
511 IpLH Vadoe 2,000 ppm

Lt

¥ wrrsat “Liquid iketes wyee and Oeubes NG O BN, e
e e B s
10 Fesh ak, phve Artificlal respinbon and cxygen !
a dochor.
st S0 a1 boaat 18 min. BKIN: wipa off, wash with soap and water, . .

harard i spllied on clothing and sllowed to

. T4 SHIPPING .NFORMATION

5.1..0rades of Purily: Rosearch, reagent,
T pitration.al] 988 + %) ndustnat - -
pee—— Y N D "'?'1,53‘3 *V“f‘?h?f’.‘l.- i
wegy csmall amourts of and T
K ;mmucmdmwm;mnm‘ :
- losy pure than industriel, . R
5.2 Slorspe Temperaturs: Amblent .
2.3 inert Atmosphere: No requitemorm -«
St < 8.4 -Venting: Open (liame ameste) of - .
e . . PrOSBUNeVACLUM

o - .. A TR

-8
b

EYES: fush with

LThy e s =t

ayes of resplaiony : A

e NOMITING, 3, 1o b s Sty o T4 Maactviy Qroup 32 .
3 N - . LR . v ¢ weaddin o g v LA TR b PR
FPEEN PR PP L o a - & s - ' v et . . ) .
= * i P
R, o aquartic I In high concentrations.
Duw b‘mm 4 e LN B e
e Water May DS CANGHOUS I Kk enters weler Iniakes. - - M 13 -
T TPolution T o ioce heatt wod widd otiguls: T SR TR AR | T Y
ot T aoty we Ioake. < e v e vl e e 124

eyl Eap LTS

<1511l o Oritiont Tomparaturs,
: .3 BOBAF = 818.8%C

428 - Ctitical Presaure:

ma e 50,1 e wi k0.8

MN/m

0.807 a1 20°C Qo -

Uguid
Molecuiar Welght: 02
Bolling Point st 1 iy
_Z0F = 1108 =

Freazing Point:
oy \90'F, w—8801G

128 Liquid Surfaos Tehe)

28 0 dyres/cm

128  Liquid Water interts

46.1 dynes/em

12,10 Vapor (Gas) Bpecifi

Not pertinent
1291 Rntio of Epecitic
1.060
22

121

Rrat
]
L1218

1235

1226
R

Latent Heat of Vape
155 Biy/ib = BG
281 X 108 dikg

Heat of Combustiol

Limiting Value: Dat)
Rald Vapor Presuse;

: and 1

"

o

0.02680 Nim at 20°C

M r
o :

)

[Tt
P
aey ava g R
. w

o ndvadbl »;u
S mtm wed ADB rep 3 oro
PR

rial Tonslon: g
D.0361 N/m at 25'C -

o Gravity: " 7
Hoats of Vapor (Gask '

brization:
nTealigem ©°

v 17,430 Bl .-
. —a055 X 108 41kg

Not pertinant
gt A LA
1 partingnd. -7 ]

Not pertinent

T calfg H SR

D
U 4

P

bk ‘i
ot mvalabi ]

&ide

.. & FIRE HAZARDS (Continued)

" ) ) .41 Stolchipmeiric Al to Fusl Ratio: Data not available

.12 Flame P Data rot
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‘ N B British tharmal
~ s Tamperatufa Pounds per cubic | - Temperature 7. 3. Brinsh lhormal unit Temparature . Tempara!ure
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GASOLINES: AUTOMOTIVE (< 4.23g lead/gal)

GAT

Moler spint
Patrol

Cotorkess 1o pals Gasoline odor

Walery liquid
Bremwen of pink

Gommaen Synotyms

Floats on watei. Flarnmable, irrilaling vapor s prociuced.

Stop darhmipe o possibic Koop people away

Shyt off ighidon sourcas nd call e gepariment

Siny upwind BnG use WAL SpLBY 10 “Rnpck down” YADOT
1spinle and fomove owcharged matenal

Nouly iocal healih and polllion contrp! BgeEnces

FLAMMABLE

flashback » vapor trail may OGO,

Vapor may &y H igraind In @n encioped ared
Extngush with dr‘r chenwcal, IgAM of ¢aron chonde
Water may be ineliecine an ire

Flre Cool exposed CONTANKS wilh waled.

LAl
82
83
[ X
LX ]
50
LN

L1
89

6. FIRE HAZARDS

Fash Point: —36°F CC.

Flammabie Limils in Al 14%74%

Firs Extinguishing Agents: Foam, carbon
dioxide, dry chemical

Fire Extinguishing Agents Nat to be
Usedt; Water may ba Ineffacive

Special Hazards o1 Combustion
Products None

Bahavior In Fire: Vapor m haavier than alr
ond may travel congiderablo distance we
source of ignition and flash back

Ignition Temperature: 853'F

Elacirical Hazard: Cass |, Group D

Burning Rate: 4 mm/min.

.10 Adabatic Flame Tempsetrature:

[ &)

812 Flams P

Dala not evailable
1 Stolchiomatric Alr to Fual Ratio:
Dain not avaliabie

Data ot

10. HAZARD ASSESSMENT CODE
(5oa Hazerd Asaessmint Handbock)
A-TAVW

11, HAZARD CLASHIFICAYIONS
149 Code of Feders! Reguiations:

Flammabie Hguid
112 NAS Hatard Rating for Buik Water
Tramsportation:
Category Aating

Frre 3
Haaith
Vapor (et
Liauid or Solid I
POSONE...c inirarins
_ Waler Polubon
: Human Tercity]
Agualic ToxicHy.
Avtthatic Ettect

CALL FOH MEDICAL AID

YAPOR

rtlating Io‘ﬂn. nose and throal

1l inhaled, wili caune dizzness, hesdache, dificutl bresthing
or kgsd ¢f con 8

Maove 1o lesh Br

Wt broathing has stopaed.

B , gve arthcaa? 1aspirahon
1l breathing Ix diihcult, gve oxygen

7. CHEMICAL REACTIVITY

7.4 Mesotivity With Water: No reaction
7.2 Raaciivity with Common Materials: No

reaciion

7.2 Sublity buring Transport: Stable
7.4 Nautrailzing Agents for Acids amd

113 NFPA Hazard Classhication:
Categoly ClaasHication
Heslih Hazard (Bl S |

Issue waming high fiammabsity
Evecunte a0
Duwpetss and fiush

4 OBSERVABLE CHARACTERISTICS

4.1 Physical Btaiw (s shipped): Liquid
4.2 Color Colorless 1o brown
4.3 Odon Gasohne

3. CHEMICAL DESIGNATIONS

31 €O Compatibliity Class Misstiansouvs
Hydrocarbon Mudures

32 Formula: (Mulwe of frydk borg)

1.3 IMDSUN Dasigmation: 3 141203

34 DOY ID No: 1200

3.8 CAS Aaglstry No: Dals ol avmlabie

Caustics: Not portinent
LQuit
i 10 akin and eyes 7.5 Polymarization: Not pertinent :"""'""‘W";‘;") . .3
Exposure 1 swaliowed, will CausE naLBGs O VOMHIGG 7.6 Inhibhior of Potymarization: wactivity (Yellow) .. .
Remave conthn natcd claihng and £noes Not perinent
Flush allocled eraas wilh plenty o walcr ot peryl
1€ (N EYES hold eyelds Open and llush with plenty of waler 1.1 Maolar Ratie {Hesttanl to
if SWALLOWED and welme CONSCIOUS, have wvielim dnnk watel Protiues); Dola not avaisbie
Ik .
O HOT INDUCE VOMITING 78 Resctivity Group: 33
-
12, PHYSICAL AND CHEMICAL PROPERTIES
12,4 Physiosl State g1 18°C snd 3 wtm:
;IARMF!IJL Tth’DUATIC UFE IN VERY LOW CONGENTRATIONS Liquid
g
Water My o b aon 1 f aners watar inakes 422 Moleauinr Welght: Not pertinant
PO“U“O“ 123 Boling Point at1 atm:
Nowly local hoaltte eod fldhla' gHhcisls 1A0—350°F
NOUY Optetisuts vl FeEiEy T ar Intaknn o B0 150 = 333—472'K
124 Rreexing Point:|Not pertifianl
1. RESPONSE 70 DISCHARGE 1. LABEL 3. WATER POLLUTION 28 Critiosl Tempe! - ot pertinent
(8¢ Rasponst Methods Handbook) 21 Cstsgory: Flammable llquid 8.1 Aquatic Toxicity: 424  Crifica! Prassurs: Not portinant
2.2 Class:d 00 ppm/24 hrfjuverls American 127 Spachiic Om;:r.
0.7321 1 20°C Qiuid)

shad/Tlu/ireth water
81 mg/1/24 brijuventa Amarican
ghad/Tha/sall water

8.2 Walertowl Toxictty: Dats not avaliabie
0.3 Blologlea! Oxygen Demand (BOD}):

8%, § days

8.4 Fopod Chaln Concentration Potentisk

Nong

128 Liquid Surface| Tension:
19-23 dynes/em
- 00190023 N/m a1 20'C
120 Liguid Water iplerfecial Tenslon:
49-61 dynag/cm
- 0,040~0 051 K/m at 20C
42.10 Vapor (Gas) Rpachic Graviy: 3.4
12,11 Ratio of Speciiic Heats of Vapor {Qas):
{esl) 1054
1242 Latent Haat of Yaporization:
130150 Blu/ib = 7181 calfg
- 30 == 34 X 108 J7kg
1213 Haeat of Combustion: 18,120 Blu/tb
- —1040f callg = 435.1 X 10* Jikg
1214 Heal of Decamposition: Not pariinant

5. HEALTH HAZARDS

54 Parsonal Proteciive Equipment: Protective gopgles. gloved

a2 Bymploms Following Expolure: miution ol mucoun ves and iaticn 101 d by
gepeaion of contral narvoud systatn, Broathing of
wrd InCOUISNAtDN O, In mord Havete CasaL. ihwsis, coms. srd
anlers hunge, [t will causa seveta Writabion, coughing. gageing. pulmonary adema, end, later,
#igns of Irpnchopnourmania e praumanitie Swallowing may cause negular hearbeatl.

53  Treatmeni ol Exposure: N

doctod) H apprecisble quant
wips ofl and wash with sosp snd waled
$4  Threshold Limil Value: 300 ppm
5.6 Bhorl Yerm Inhatstion Limits; 500 ppm lor 30 min
8  Teukity by tngeation: Grade 2, Lo = D510 507G
57 Late Toxicity. Nono
83 Vapot {Om) trritant Characterislice; Vapar
system i prasant in high concentrations The eliac) is tampolany.
g9 Liguld or Solld Ir
rempin, may Chue sinaring and teddaning of the skin
5.10 Odor Thrashold' 0 25 ppm
.11 1DLH Vsiva Oals nal avalable

vApO! may 130 CAUBE CIIMESS, hostache,
y mirost I Hiquid

HALATION: mainiain reapiration wnd asiinistar oxygen. enfoice bed
roxt H bgud f8n lungd INGESTHIN do NOT induce vomiiing, stomach shouid be lavaged {by
ity 1s swaliowed EYES wash with coplous quantry of water SKIN.

§ causé @ shght smariing of iha eyos or rasphalory

lian) Chasaclerigiics Mimmum hazerd it spried on cloiting and allawed 10

9. SHIPPING INFORMATION

©.1 Gradas of Purity: Varous oclens ratings,
miitary specilcations

9.2 Storage Tempatature: Aumblent

9.2 Ineri Aimosphore: No requiremant

.4 Vanlng Open {flama arpesier) OF
pressure-vacuum

42,15 Husl of Solilon. Naot pertinen

12,18  Hanl of Poly/narization’ Not pertinant
1225 Haat of Fusios: Dala not wvaliable
1228 Wmiting Value: Dais nct avalisbis
1227 Reki Vapor fraseure: 74 psia

NOTES
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GASOLINES: AUTOMOTIVE (<4.23g lead/gal)

217
SATURATED LIQUID DENSITY

12.18
tIQUID HEAT CAPACITY

12.1%
I4QUID THERMAL CONDUCTIVITY

12.20
LIGUID VISCOSITY

British thermal
T ature Pounds per cublc Temparature British thermal unit Temperature unit-inch per hour- Temperature
(Bogro0s P fool (Gogroos.F) | per poundF (Gogroes P ?.Siﬁ"f;‘f (dogroes F) °°'T"°‘“°

a5 48.270 10 459 40 809 48 521
50 48.130 15 462 50 £00 48 14
55 46.000 20 464 60 891 50 5oz

80 45,850 25 467 70 883 52 .
65 45.710 30 470 80 874 54 494
70 45.560 a5 472 20 865 58 67
75 45.400 40 ATS 100 856 58 .Fm
80 45.240 e 478 110 847 €0 475
85 45.080 50 ABD 120 838 62 469

80 44910 55 483 130 829 84 )
85 44.750 60 486 140 821 86 457
100 44570 65 488 150 812 68 51
105 44.350 70 401 160 803 70 448
10 44210 75 A94 170 794 72 440
115 44,030 80 456 180 785 74 a3
85 AB9 190 778 76 30
20 502 70 424
85 504 80 g
100 507 82 14
105 510 84 a0
85 05
86 a0
90 7‘396
02 381
84 387
. 96 382

12.21
SOLUBILITY IN WATER

12,22
SATURATED VAPOR PRESSURE

12.23
BATURATED VAPOR DENBITY

- 1224
IDEAL GAS MEAT CAPACITY

Temporature Pounds per 100 Temperature Pounds per ‘Temperature Pounds per cuble Temperature British thermal unl
(dogegas F) pounds g{e water (dagegras F square lr;':h (dogpr:ea F) fo%et (dege:es F) per .;Luﬂrrd-lFu g
1 D N D
N A o} A
s T T T
o} A A
L p
u N £ N
B (o] R o]
L T T T
E i
A N A
v E v
A N A
I T |
L L
A A
B B
L L
E E




GASOLINES: POLYMER GPL
L
Common Syrenymi Wy liquid Golorless Gasohne odof & FIRE HAIARDS 10, HAZARD ASSESSMENT LODE
8.4 Flash Point 0-79°F CC. (Bes Hazsro Assassrent Handbook)
52  Flammable Limite I A 1 %.7.1% AT VW
. Mmmw.nmm.mwnwh .3 Fire guishing Agents: Dry il
produced. . ioam, carbon toxide
o4 B Extiniuishing Agentt Not to ba
Usast: Walel may be inatiectve
harge N poAILIS Kedp pROpH BWi 11, HAIARD CLASSIFICATIONS
B1op Gachags ¥ 0000 e n ek cepanthent of  Spscia! Hazards of Combuslicn
Blay u;vxld a4 upe wale Spiay X 10 "l-:\ocl oown’” vepon. Products: Nons 151 Code of Pedersl Reguiations:
e romovs Gacn ol 68 Bahavior in ¥ive: VApol is hasvier than s Fartvnabia bouid
and may travel & conairabie deinos 1 142 NAS Haoird Matiog for Bulk Witer
& source of ignhion and flash back rnaportal
&7 lgnition Tempermture: Data not b
'WW"W' wapor sk may GCOU. &4 Ewectrical Hapard: Clase |, group o
Viapdt mmd- H ignited m’un onciosed L. 4 Bumning Rale: 4 mm/min
Extingush wilh dey chermcal Tpam, o carben diosde 8.10 Adiabatic Flame Temperaturs:
Wals may ba leetiscing gnmm - Data ol available
Flre Cool wipoeed contaneds i &1 Biokchiometrie Al to Fusi Ratic:
Date nol avalable Walet Polution
612 Fiaere Tempersture: Dat ot availabie § ;
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
VAPOR 7.4 Rasctivity With Water: No reaction
ml.u  hove and BWOBL L braath 12 nuetmwwnncommumm-m
or o8 of ConLAREANR. reastion 133 HFRA Harsrd Classitication:
Movs 1o fresh &k
b rastung has £10pped, gr KA1 respraton :‘: mmuu?unm:n """.5’."'&""..; Cuiegory | Clesattioation
1l brastiuing 1 odheoll. g DxYgEn L c.m";l N'on Hasith Hatd (Bl 1
LIGUID. - i wnd ayes 25 Polymerization; Not perthent :.W“""" (AR s
EXpOBUrE | f malowed, wil caks nues o voriting 7.4 Inbibitor of Polymenzation: nactiviy (Yelow) ... )
Enmn" calr;l;uw.mnd %u:’n‘:‘a Ar\f :::B;I Mot partinent
1 wn! o 14
I T EVES, ool ralds opont’am osh witn plenty of waler 27 Wolar Ralio (Resctant 1o
iF swA'I*UWEO NG WELT CONSTIOUS, have vicum dnnk waier froguct): Daln nol aviabla
o 3
00 HOT INDUCE YOMITING 7.8 RAsectivity Group: 33
Holdy local healih and waidils ofals
Nobty oporators of nessby walel Inlakes
12, PHYSICAL AND CHEMICAL PROPERTIES
2.4 Physicsl State 21 16°C and ¥ atm:
Lguid
Water 122 Moleculst Weight: Nof pertinent
123 Boking Point ot 1 ata;
Pollution e TE
- 14—135C = 207—408'K
424 Freezing Point hol poetinent
1. RESPONSE TO DISCHARGE 2 LABEL 3. WATER POLLUTION 108 Crtioa: Tempermiurs. Nol partnont
(Do Rosponss Methode Handbook} 2.1 Category: Flammable kouid 81 Aquatic Toxiony: - 424 Crticst Preseuts: Nol partinefit
Istut waming-tigh Remmebiity 22 Cles:d 90 ppmi24 hrfpvents Amarican ¥21  Specitic Gravity:
Evacusls Mes shad/TL./iresh waled e 090,75 41 15°C (Wauid)
Owpatss 4nd LY a1 ppmi24 Mfjuvanile American 128 Liguid Surfece Tetisdon:
shed/TL /Balt water 19 23 dynes/cm
- 0018-0.022 N/t w1 20°C

4, OBSERVABLE CHARACTERISTICS

4.1 Physical Slate {w shippetdy Lgud
42 Golor; Coloress
43 Odorn Gasdine

1. CHEMICAL DESIGNATIONS

» mwmmmm
Hytr el

1 Pormule: Not pertine

EE ] IUO!UHWMSJHEH

ad 90'”0“0.:12!5

LU mmmmumm

0.2 Wateriow] Toulchy. Data not avaiable
$.3 Biclogicsl Oxygen Demand (80D}
B%, 5 days

8.4 Food Chaln Goncentration Potentiak
None

128 Liguid Water interiacial Tenelon:
A9-51 cyhes/cm
- 0 D40 051 N/m at 20°C

1210 Vapor {Gas) Bpectfic Qravity: 34

1211 Astio of Spectiic Heste of Yapir {Geef
Not perundat

9212 Latent Hest ol Vaporization:
1301450 Brufip m 71-=B1 calig
- 3034 X 10% Mg

1293 Hest of Combuetion: -18,720 B/l =
10400 calig m —435.4 X 10° J/hg

5. HEALTH HAZARDS

&1 Personal Protective Equipment: Proteclve gogghas, gioved
5t Symptoms Following Enposne: INHALATION, causes imtalon of upper respiratory trect, cantral
ervoUs BB BTN d by depransh of varying CHQIees ranging fom SrKiness,

headache, 8nd INCODNNESN 10 anesthiiie, coma, and respralon anresl, keguiar hoartbedl ie

dangerous CoMphealion ASPRIATION Clusss svare kg \rritanon with coughan), GARHN.

w»&mmdlmnm rapuity deveioping ecama, ke, signs of

and praumon s, o onadt of CANYAL NEVOUS BYStem axciterent tollowed

by depinsiion INGESTION caused Iritaton of MUGOUs of throal, p and
st d by depr ot pentral NOVOUS EyHIem, iregular heartbeal.

53 Tesstmanl of Exposins: Seeh madcal ntlenition WHALATION maintain renpualon, give DXyQen
N readed ASPIRATION entorce bed resl, admingisl oxygen. INGESTION do NOT induce
vomita, lavaps caratuly W appreciabie quantty wis wgested, guard sganst eaprabon mio
ungs EYES wish with QOPIOUS Guinity Of Wied SKIN wipe off mnd wash with 634D and watsr,

54 Thrashold Limit Valos: 00 ppm

L L] MTMWMLM!I: 800 ppm lot 30 min

54 Toukity by ingestion: Geade 2, L0w = 05 10 5 glkg

57 Lute Toxlity: Noe

B8 Vapor (Oas) ritant Characteristics: YVapors cauwt shgh! emartng of 1he eyss of respualony
sysiem i presan! In high concentiahons Tne atiect 3 temporary

54 Liquid or Sokd jmitant Charsctaristics” Minimurn hazstd 1 spilled on clothing
[enain, may CAuse Emarlng and 1eddening ¢l the sk

5,10 Door Thrashokd: 0.2% pom

544 1OLH Valoe: Dals 00l Vel

oh

and aliowed 1o

4. SHIPPING INFORMATION

9.4 Graden of Purtty: Composiion vanss with
range of dntitaton temperatwes ustd
Containa mastly

8.2 Slotsge Temperature: Ambesni

23 Inert Atmbsphers: No TequiBment

.4 Venting Open (flasne aresisn of
prossurevacuIm

1214 Heat o} tion: N1 pertinent
1216 Heal of Mo\ pattnent

12.16  Hent of Polymarizstion: Not pertinent
1225 Heat of Fuston: Dals not avmiable
1226 Limiting Yelue. Daip nol avaisbig
42,77 Rakd Yapor Frsssure Dals nol avsiable

NOTES
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GPL GASOLINES: POLYMER
1217 12.18 12.19 12.2¢
SATURATED LIQUID DENSITY ILIQUID HEAT CAPACITY LIOUID THERMAL CONDUCTIVITY LIGUID VISCOSITY
empara P cuble T ture British thermal unit Ti ture unit-inch per hour. Temperature Cantipolse
T ture ounds empeara ‘emparal . 6 n
{degroes F} oot {upl?’mta) (degrees F) per pound-F {degrees F) 1 pfg::t)f“ {degrees F) {estimate)
a5 45,040 10 459 40 50D a5 518
40 44,880 15 A62 50 H00 40 501
45 44,730 20 464 60 801 45 485
50 44,570 25 467 70 083 50 AGP
65 44,410 a0 ATO 80 a4 55 454
80 44,260 35 AT2 80 865 60 A40
65 44,100 40 AT 100 856 a5 A28
70 43,950 45 ATB 110 847 70 A4
75 43,760 50 480 120 838 75 401
80 43.630 55 483 130 £20 80 300
BS 43,480 80 AB8 140 82 85 ar9
00 43.320 a5 468 150 812 20 388
95 43.180 70 A 1€0 803 85 /358
100 43,010 75 483 170 704 100 248
105 42,850 80 A96 180 785 105 38
110 42,700 1] A99 180 776 110 A30
1156 42 540 80 501 115 322
120 42.380 85 504 120 A4
125 42,230 100 507 125 308
130 42,070 105 508 130 200
135 41,820 135 201
140 41.760 140 2B5
145 41,600 145 278
150 41,450 150 272
155 41,200 166 266
180 41.140. 180 280
12.21 1252 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPGR PREGSURE SATURATED VAPOR DENBITY IDRAL GAB HEAT SARACITY
Temperature Pounds per 100 Temperature Pounds Temperalyre Pounda per cublo Temperature British thermal uni
(dog'::os F) pounds g'or waler (degm F quare prn.t: (degrees F) b;:r (degrees F) pay pound-F
1 7} N D
N A o) A
S T T T
(o] A A
L P
U N E N
B o R o)
L T T T
E I
A N A
V' E v
A N A
I T ]
L L
A A
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L L
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BENZENE

BNZ

Common Synoaym3 Walery haud Gotorloss Gasokap-ke odor 6. FIRE HAZARDS 10, HAZARD ASSESSMENT CODE
mzc %1 Flash Point 12'F CC. {See Hazard Assessinent Handbook)
6.2 Flammable Limis in Al 1.3%-7.9% A-T-U-V-W
Fioais on wnlair‘. :Izl:\mnble. Imtaung vapor i poduced Freezing 6.3  Fire Extinguiahing Agenis: Dry chemical,
1 d . : N .
pon foam, of carbon dioxide -
: 84 Firs Extinguishing Apents Hot to be
Usad: Water may ba insfiective
&,M contat! ,,;‘.; louid s vaw Kooy propht sy o Specisl ”m':’. 03; Combustion .11, HAZARD CLASSIFICATIONS
14 £ Lentdr el trealtend ApRatatus & )
Shr (ﬁ*‘?pml-a: somces and b twe oapa"nmnnl Producia: Nol portinant " 50:’ of "N‘:"“ Rguletions: .
Hlop dsthmpt IFpossbic o4 Bahavior in Fire; Vapor is heavier than alf » Flammable kaid
i ot < Lo “knack down™
lt‘t:“‘almr;l:l"m"](“&::?‘\g!g‘vﬁaf‘l’\lloﬂlﬂ{‘ac owrt” vaee! and may avel considerable diatance 1o a| 112 |NAS Hazard Rating for Bulk Watsr
Noity loca! hoplih B3 pohJbon (onNo! BRFNCKS source o igniiion and fiash back : Transportation:
&.7  Ignition Temperaturs: 1087'F
FLAMMABLE
Flashback #iong vapor trall may ooour 68 Elsctrical Hazard: Class |, Growp D
Vapor may sxpiode H igrded in sn enclosed aren 84 Buming Rate &0 mm/min
West gogpics 8nd sel.containad braaibng Bpparatys .10 Adiebatic Flame Temparaturs:
Entinguist with u:-h chamcal, lkuam. o1 carbon dioxide Date not avallable
walet may be mallactve on ve v
Fire Cv:ol euplovwd tl:onlmmrs with watar en ﬂmm Ak to Fusl Ratle:
0.12 Flame p Data not avalath H Human Toxketty|..... :
. 3
GALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY R-&c::!v ,
VAPOR Chemical .
g (o eyes. nose and thioat 7.0 Reactivity With Water: No ranclior S Waten s -
It nhated, will cause headache, crfull breathing, of kot of CONECOUELS, 72 y with No Seil Ronttion M
teaction ettt :
Move to hesh 8 .
1 ‘bf-‘af-:«:: hn!."slcpped @we ariheis! respralon 7.3 Stabiity Guring Transport: Stable 13 NFPA lhu;‘cmuﬂuﬂon.
1 dwnattang 15 dilhcull gue Drygeh 74 Meutrsiizing Agetis for Ackis snd " '::Bf )
LiGUio . Heath Haxar
Imisbing 1o shin and wyes. 75 &umoi":mnm;.m Flammabiity (R
Exposure Harmnt H swaliowsd Polyma | predti i iy (Vs
p F 1gve Corearmnaled Uelteng a0 shoes 7.8 Innivitor of Potpmerization:
Figes ghgcted areas witn plenty of .rm: i pley of wers Not paﬂjm“n:.m
IF it E1L5 hok oyehds open 400 tush wi o 7.7 Molar Ratlo ( nt o
W 5::#«{!;59%«'(0 and wickm & CONSCIOUS, have wiche drink walet etk Data not avaliabie }
74 Reaciivity Group: 32 i
) 4
1% PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State a1 18°C and 1 stm:
HARMEUL TO ACUATIC LIFE IN VERY LOW CONCENTRATIONS Liguid
Water May be dangecous il it enlers water intakes 122 W + Weigh 78.19
Poliution Moy tocs’ haghh and widile ethcia's - - 123 Bolling Poin! at ) atm:
R rors 1 ety wlee takes o 176°F = 80 41G m IBAIK
124 Preezing Point: .
ADOOF = &8 .
1 RESPONSE TO DISCHARGE 2. LABEL B WATER POLLUTION 125 m:.‘:: 58 En:M7 K
(3e4 Rosp Mathods 21 Criegory: Flammable iquid 5.1 Agustic Toxloity: B52.0'F w 285 = 5821°K
Iasue warnng-hwgh flsmmatibty 22 Claex:d 5 ppm/e e hminhow/lathal/ distiked 124 Critiosl Frosaurs:
ResinCl actess whlel 710 pain w 403 aim = 4,89 MN/m?
20 ppmi24 he/eunfiah/Thy/ tap waler 1.7 Bpectic Gravity]
9.2 Waterlow] Toxiclty: Data nol avalisbie 0.879 wt 20°'C| (auit)
0.3 Biclogls! Oxypen Demand |BOD): 128 Liguid Surfsce Tension:
1.2 Ibfio, 10 days 20,0 dynet/ctn w 0.0289 N/tn af 20°'C
84 Pood Chaln Concentration Patentisl: ”e uid Water Intertacial Tenslon:
3. CHEMIGAL DESIGNATIONS 4§, OBSERVABLE CHARACTERISTICS None uqa“ dynesicin m 0,035 N/m &t 26°C
31 CO Compatnlity Class: Aromabe 4,1 Physicel State (s ahipped): Liqud 1210 Vapot (Gas) Spociic Gravity: 27
Hydrocarbon 42 Color Coloriass 12.11 Ratic of Bpeoitic Heats of Vapor (Gas):
3.2 Fornule: CeHs 4.3 Odor: Aromabc, tather plsesant eromatic 1,061
3,3 IMOfUN Desipnation 3 2/1114 odor, charactersic odor 12.42 Latent Heal of Yap
3.4 DOTID No: #1114 168 Blufi o B4 calfg =
38 CAS Reglstry Hoa 71432 . 304 X 10% Ikt
1213 Heat of Combuation: ~17.460 Biu/lo
- DG cal/g = w406 0 X 10° Jikg

(£ ]

L =]

[ X )
L2 ]
(X3
&Y
8.y

5.10
B

5. MEALTH HAZARDS

| P, e £

T Hy Lo vapotwmm.wppluduhouhowmk.

hydiocarbon-msgtubla rubber or plaslc gloves, chamical gaggles of face splagh shieid,

hydrocarbon-insohbl apron Kch 38 MeOpens.
fympioms Following Exposure: Dizzinens, excitation,
headsche brepttiezaness, ohedl constriction Coma

palior, intowed by flushing weaknoss,
and potibis death

Troatenent of Exposure: SKIN, ush wih wals followsd by S0BP ahd WHET, raMOove
contamingted clothing and wash skin, EYES fush with planty of waler wn ritauon subsides.

INHALATION r#movd $rom awp
slopped, Blart resusciabioh, sdminisler oxygen.
Threshoid Limh ¥aloa: 10 ppm
Short Tetm Inhalation Limlis: 78 ppm for 30 min

dalety Call a physician IF br

Q 1e reguiar or

Torlctty by Ingestton: Qrads 3, LThe » #0 1o 800 moikg

Late Toxkily: Leyhemea

Vapo! {Oan} irritent Characteristics. 1 present m hegh cONCONItALONS, VRRCTE MaY causd Wrilation
of eyat Or teapaatory systarm The etiect is lemporary

Uquid of Bolid Iriant Charagterigtics' Mimum haz

arg 11 spiled on cloihing and wiowed to

roman, mey cAuse smariing and reddaning of the skin

Odor Threshold 4 66 ppm
IDLH Yalue' 200G ppm

*l
93
L2

-

9. SHIPPING INFORMATION
Grades of Purlty:

Reagent
Siorege Temparaiure: Open
thert Atmosphede: No requicemint
Venting: Fraasite-vacuum

1214 Heat of Pecompasition; Not pertinent
1215 Hewst of Bolutlon: Nol pertingnt

12.18 Heal of Polymetization: Not pértinent
12,25 Heat of Fuslon 30 45 cal/g

1226 Limiting Valus: Dala not avaiable
42.27 Reid Vapor Prassurs: 3 22 peia

NOTES
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BNZ

BENZENE

1217
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12,20
LIQUID VISCOSITY

British thermal

Tempearature

Tamperalure Pounds per cuble Temperatura British thermal unit Temperature e N
(degt:gas ) foot (degrees F) per pound-F (degrees F) ”"2&3;?0'190;2?:"' (degrees F) cerw‘llpoise

55 55.330 45 384 75 588 55 .‘LI24
50 55.140 50 396 60 081 60 693
65 54.960 55 398 85 275 65 865
70 54.770 60 ADD 20 069 70 638
75 54.560 65 403 95 852 75 512
80 54.400 70 405 100 956 80 588
85 54.210 75 A07 105 950 85 566
50 54.030 80 409 110 944 30 544
85 53.840 85 A11 15 937 95 24
100 53.660 80 A4 120 531 100 505
105 §3.470 85 A16 125 825 105 1‘437

110 63.280 100 418 130 219 110 470

115 53.100 135 812 115 453

120 62.920 140 806 120 438

125 52.730 145 800

130 52.540 150 893

135 52.960 155 887

140 52,170 160 881

146 51.090 165 875

150 51.600 170 868

155 51.620

160 51430

185 51.250

170 51.060

175 50.870

12,31
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED YAPOR DENSITY

12,24
IDEAL GAS HEAT CARACITY

Temperalura Pounds per 100 Temperature Poynds per square Temperatyre Pounds per cuble Temperature Britlsh thermal unit
{degress F) pounds of water {degress F) inch (dagrees F) foot {degreas F) pet pound-F
77.02 A80 50 .a81 50 01258 1] 204
60 1471 60 01639 25 l219
70 1,535 70 02109 50 (284
a0 1.989 80 02681 75 .248
80 2,547 80 03371 100 261
100 3.227 100 04196 128 275
110 4.049 110 85172 150 208
120 5,033 120 06317 175 301
130 6.201 130 07652 200 1313
140 7.577 140 09194 225 325
150 9.187 150 10960 250 337
160 11,060 160 12980 275 349
170 13.220 170 15270 300 .60
180 15.700 180 .17850 325 .an
190 18.620 s 190 20750 350 381
200 21.740 200 23070 375 382
210 25.360 210 27560 400 402

425 412
450 421
475 431
500 440
525 A48
550 457
575 465
800 A74






