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1.0 INTRODUCTION

This Interim Site Characterization Report has been provided in accordance
with Task 1, Subtask 1.1 of the January 18, 1985, Work Plan Memorandum
prepared by CDM for the North Cavalcade Street Site. The purpose of this
subtask is to provide a description of the current situation of the North
Cavalcade Street Site in relation to the site's Hazardous Ranking System
Score of 37.1 on the Natiocnal Priority List (NPL). Data pertinent to the
site and its contamination problem were gathered, organized, and reviewed.

Major issues addressed in this report are as follows:

Site Background

Provides a summary of the regional location, pertinent area boundary fea-
tures, existing ownership and use (subdivision of the property), and the

general physiography, hydrology, and geolegy of the site, from secondary
sources.

Nature and Extent of Problen

Sumarizes the actual and potential onsite and offsite health and environ-
mental effects that can be anticipated from pre-remedial investigation
sources. This may include, but is not limited to, the types, physical
characterization and amounts of any hazardous substances; and the potential
pathways of exposure, contaminant release, and human exposure.

History and Response Actions

Describes any previous response or remedial actions conducted by either

local, state, federal, or private parties, including site inspection, tech-
nical reports and their results.

1-1
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2.0 BACKGROUND

2.1 SITE LOCATION AND HISTORY

The North Cavalcade Street Site is located within the incorporated bound-
aries of the City of Houston, Texas, the state’s largest city and the fifth
largest in the nation.

The site covers about 21 acres in northeast Houston, about one mile west zf
the intersection of Interstate Loop 610 North and U.S, Route 59 (Figure
2-1). The site is bounded on the north by Loop 610, on the scuth by
Cavalcade Street, on the west by the Houston Belt and Terminal (HB&T)
Railroad Passenger Main and Maury Street, and on the east by the HB&T
Freight Main (now the Missouri and Pacific R.R.). The site is triangular
in shape, with its base about 600 feet in length along Cavalcade 3Street ard
its apex about 3,000 feet to the north.

The North Cavalcade Site was undeveloped land until after World War II. In
1946, a Mr. Leon Baron acquired the site and established a small wood pre-
servative business, Houston Creosoting, Inc. {HCI), on about ten acres of
the southern portion of the site just north of the present location of Cav-
alcade Street. fThe HCI facility included initially creosote wood preserva-
tive operations, wood storage and pole peeling areas, a treatment plant
with storage tanks and pressure cylinders, a blow-down area and waste pit,
and other support facilities. In about 1955, HCI operations apparently
expanded to include pentachlorophenol (PCP) preservative services and
additional storage tanks and treatment facilities were added.

At least two waste pond areas, designated on Figure 2-2 as Contaminant
Areas 1 and 2, have been identified from aerial photos of the peried, and
from an interview with a former HCI employee, Mr. Lloyd Martin., Contam-
inant area No. 1, includes one or more small open pits near the HB&T R.R.
along the east side of the site that were used to dispose of process blow-
down wastes from both creosote and PCP preserving operations. A larger
triangular shaped pit, Contaminant Area No. 2 on Fiqure 2-2, was used to

2-1
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contain creosote and other waste products f£rom HCI operations, including

used (waste) petroleum products such as motor oil and industrial lubricants
intreduced into HCI operations.

In 1961, the End End Bank of Houston foreclosed a mortgage on HCI. The
operation’s of the firm apparently continued, however, for another two or
three years under a lease-back arrangement with the bank. The wood

treatment operations at the North Cavalcade Site were discontinued about
1964,

Subsequently, the property was divided into smaller trackts and sold to a
variety of current owners. The Great Scuthern Life Insurance Company
{GSLI) acquired a smail property tract of about 1.6 acres in the southwest
corner of the site, and constructed a building that occupies most of its
property. The Coastal Casting Services Company (CCS) now owns two small
tracts in the scuthern portion of the site (Figure 2-2). The CCS tracts
encompass the two previously identified waste pit contaminant areas. Two
other tracts, as shown on Figqure 2-2, are owned by R. D. Eichencur and A.
D. Dover, and occupy the remainder of the site.

The Harris County Flood Control District (HCFCD) has a 60-foot easement and
drainage ditch along the property line separating the Eichencur tract from
the A. D. Dover property. This drainage ditch not only provides surface
drainage to most of the North Cavalcade Site, but also drains a part of the
residential area to the northwest of the site. The HCFCD ditch drains to
the east into Hunting Bayou, a tributory to the Houston Ship Channel.

The Houston Metropolitan Transit Authority (MTA), as part of its proposed
METRO Stage One Regional Rail System {RRS) study, investigated the feasi~
bility of including the property designated in this report as the North
Cavalcade Street Site as a yard, shop and terminal facility for the RRS.
Under contract to the Houston Transit Consultants (HTC), prime contractor
to the MTA, the firm McClelland Engineers, Inc. (MEI) performed a geo-
technical investigation of the site. During the course of that investiga-
tion, obeervations were made of probable contamination of the site with
toxic waste materials from previous comme:rcial or industrial users.

2-4
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Early in 1983 the state agency responsible for hazardous waste control, the
Texas Department of Water Resources (TDWR), was notified of the probable
contamination of the site. The TIWR then initiated the statefs process of
investigating the nature and extent of the problem, the present and prior
ownership and use of the site, and the posgsibility of voluntary compliance
with remedial clean-up operations at the site.

At the same time, the Houston MIA, acting through HTC and its geotechnical
consultant MEI, contracted with Camp Dresser & McKee Inc. (CDM) to perform
a comprehensive contaminant survey of the site. A CDM report entitled
"Cavalcade Contaminant Survey” in three volumes, dated July 11, 1983, pro-
vided the first detailed assessment of the extent and nature of hazardous
contamination at the Cavalcade Site.

In response to initiatives by the TDWR to secure remedial measures by cur-
rent owners of the site, two of the owners, GSLI and CCS, each retained
consultants to conduct site investigatiens. Those investigations were com—
pleted in October 1983. The consultants of GSLI, William F. Guyton Asso-
ciates and Southwestern Laboratories, both of Houston, concluded that no
significant ccontamination existed on the GSLI property and that no remedial
actions were needed. The consultant for CCS, McClelland Enginners, Inc. of
Houston, relied uvpon the information collected previously for the Houston
MTA and recommended further investigation of the CCS properties to mote
fully ascertain the contaminant problems and any remedial needs.

In April 1964, the TODWR recommended the site to the U.5. Envitonmental
Protection Agency (EPA) for inclusion on the National Priority List (NPL)
of hazardous waste sites. On October 2, 1984, the North Cavalcade Site was
placed on the NPL, with EPA taking the lead responsibility for subsequent
Remedial Investigation/Feasibility Study (RI/FS) efforts. The site has
been assigned & Hazardous Ranking System score of 37.1 on the NPL.

In December, 1984, EPA authorized a work assignment for an RI/FS on the
North Cavalcade Street Site to (DM under project REM II - EPA Contract No.
68-01-6939/141,WPl, Document Control No. 141-WP1-EP-APMU-1. A Work Plan

2-5
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Memorandum by CbM for RI/FS on the North Cavalcade Street Site, dated
January 18, 1985, has been submitted to the EPA.

2.2 CONTAMINATION PROBLEM

The North Cavalcade Street Site has over a 30-year history of industrial/
comeercial use with potential for long-term contaminant pollution of the
site. A report "Cavalcade Contaminant Survey", in three volumes by Camp
Dresser & McKee, Inc. dated July 11, 1983, first documents the general

nature and extent of site pollution. Section 3.0 presents review of data
in this report.

2.3 DESCRIPTION OF NATURAL FEARTURES OF THE SITE

Present Land Use

The present land use of the North Cavalcade Street Site is predominately
commercial, made up of several small tracts as shown on Figure 2-2. The
area around the North Cavalcade Site is mixed residential, commercial and
industrial. The nearest residential arca is located to the west, an old,
low-income neighborhood. Commercial properties are located mainly along

major thoroughfares, including Cavalcade Street, Loop 610 North, and U.S.
Highwey 59.

The area has a previous history of industrial and commercial use. Rail
lines have served the avea since the late 1800's, supporting a variety of
industries over the years. Industries reported to have operated in the

vicinity in the past, or are still in operation (denoted with an asterisk,
*, below) include:

. Rendering plants

Liquid fertilizer company*
Chemical companies*

. Metal processing plants*

. Matal recycling plants*

. Liquid feed plant*

Ch i D W




7. Wood treatment and preserving facilities

8. Coal tar distillation facilities

9, Cotton seed oil plant

10. Industrial gas manufacturing plant*

11. Trucking companies*

12. Petroleum products distribution facilitiess

Physiography

The general physiography of the site is a relatively flat plain with a very
gentle slope to the south and east. Elevations range from about 59.0 feet
mean sea level (msl) on the north to about 52.1 feet msl along Cavalcade
Street on the south, an average slope of about 0.2 percent. Drainage is

generally to the south and east to local tributaries of Buffalo Bayou and
the Houston Ship Channel.

Soils

Local soil conditions have previously been investigated at the North
Cavalcade Site (see McClelland Engineers Report No. 0182-0282, volume II,
dated May 20, 1983). A generalized soil profile of the site shows four
distinct soil strata. Figure 2-3 depicts the soil conditions throughout
the site based on reconnaissance borings., Although there are variations in
strata elevation and thickness, the following generalized soil strata
appear to the present throughout the site:

Strata Depth, ft. ) Description
I 0-2 Fill: silty fine sand
i1 2-10 Soft to very stiff sandy clay
and clayey sand
I 10-20 Medium dense to very dense fine
sand )
v 2080 Very stiff to hard clay and ‘.

silty clay, with sand and
silt layers
Figure 2-3 also indicates the presence, at the time of the reconnaissance
goil borings in early 1983, of shallow water table conditions at depths of
one to five feet beneath the surface throughout the site. The shallow sand

2-7
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strata (Strata III in Figure :-3) appear to be consistently present the
site and to have a regional extent and significance off-site as well
(Figure 2-4). Typical shallow sand layers common to the Texas Gulf Coast
area usually contain various amounts of silt, The relative permeability of
the sand strata depends largely on the silt content, which varies signifi-
cantly from place to place. Permeabilities will need to be determined on a
site-by-site hasis.

Geology

The geologic strata underlying the Nort.. Cavalcade Site consist principally
of interbedded sands, silts, and clays of the Beaumont Formation, deposited
ir fluvial {(river} and deltaic envircnments of the Pleistocene Epoch. C(lay
ar.. silt materials predomirate in the upper 200 to 300 feet of the Beaumont
Formaticn, with thin disccntinucus layers of sand occurring randomly.
Thicker, more centinuous sand deposits scecur in deeper parts of the Beau-
mont. The Lissie Formation, underlying the Beaumont, also shows extensive
sanki deposits i. the upper strata - the formation.

Hydrolo

Both the Lissie Format.on and the lower Beaumont Formation a:e common sour-
‘es of groundwater su.plies in the Houston area, although y:elds are small
nd considered inadequa = for major exploitation. The deeper sands of the
Chicote and Evangeline Aguifers, at depths of over 1,000 feet, are the
local sources for majcr groundwater suppliss.

The Beaumont Formation dips generally to the southeast. The regional dip
of the strata and the presence of the interbedding sands and clays influ-
ence the regicnal hydrogeology of the entire area. Published geclogic lit-
erature indicate that the principal areas of recharge for the Chicote and
Evangeline Aquifers occur several miles north of the site area,

The predominately clay and silty soils in the upper strata of the Beaumont
Formation, in conjunction with the southeastward dip of the formationm,
serve as a confining layer for the underlying Chicote Aguifer, producing

2-9
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artesian groundwater conditions in the aquifer. Discontinuous sand layers
in the overlying Beaumont are considered too limited for effective recharge
to the deepetr aquifers.

Drainage

Surface drainage from the site consists of a system of poorly defined sur-
face ditches. Most surface drainage internal to the site is conveyed to
the Harris County Flood Control District {HCFCD) ditch that bisects the
site west to east {Figure 2-2). The undeveloped rorthern parts of the site
are poorly drained, with surface ditches draining to runoff ditches along
the east and west property borders in the railrcad right-of-ways. The
extension of the BCFCD ditch drains much of the site into Hunting Bayou to
the east and ultimately into the Hzuston Ship Channel several miles down-~
stream of the site.

Groundwater

A survey of existing water wells in the vicinity of the Nortn Cavalcade
Site was conducted for the earlier McClelland Engineers study (report No.
0131~05%46-2, dated September 30, 1982). Fiqure 2-5 depicts the location of
known wells in relation to the site. Three common strata used for
groundwater supplies in the site area were identified. The more shallow of
the local aguifers is located at elevations of about 170 to 220 feet belcw
ground surface. This aquifer does not have a high yield and is restricted
primarily to domestic uses. The second aquifer is found approximately at
depths of 400 to 600 feet., This aquifer is developed locally mainly for
industrial purposes. A third aquifer is located typically below 1,000 feet
and is used primarily as a municipal supply for the City of Houston.

Faulgigg

The Pecore fault is the only known active fault in the vicinity of the
North Cavalcade Site. The fault trends approximately east-west and inter-
sects the surface just north of Cavalcade street (Figure 2-6). The
predicted annual differential movements across the fault are about 0.4

2-11
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inches vertical and 0.1 inch horizontal. Many faults in the Houston atea
tend to act as partial hydrogeologic barriers to groundwater movements.
Isolated portions of an aquifer may thus have different hydrogeologic
characteristics due to local faulting., The extensive withdrawal of ground-
water and petroleum supplies in the Greater Housten Area, resulting in
active land subsidence, has caused accelerated fault movements during
recent years.

2-14

pisce
-

AL
LS




e

3.0 REVIEN OF EXISTING INFORMATION

A preliminary description of contaminants found at the North Cavalcade Site
during previous investigations provides a basis for future remedial inves-
tigations. Any actual or potential health or environmental hazards already
identified will be described as to types, physical characteristics and
quantities, if known. The most probable pathways of exposure and escape of
tazardous materials will also be described.

Recent 1982-83 investigations of the North Cavalcade Street Site for the
Houston Metropoiitan Transit Authority (MTA) revealed areas of localized
soil and shallow groundwatsr contamination. McClelland Engineers, Inc.
{MEI) performed a reconnaissance geotechnical survey in 1982 for MTA in
relation to then pending plans for a Metro Regional Rail System (RRS). The
MEI survey included general soil borings and preliminary foundation inves-
tigations for the proposed RRS yard and shop facility at the Cavalcade
Site.

Creosote odors were detected during the ME! investigations and soil and
groundwater samples were collected for analysis. Trace amounts of naptha-
lene and phenanthrene were identified, and it was subsequently determined
that the site was contaminated from previous wood preserving operations.
It was recommended to MTA that additional investigations be conducted to
assess the extent of the contamination problem.

In April of 1983, Camp Dresser & McKee, Inc. (CDM) performed a contaminant
survey of the Cavalcade Site. A CDM report, entitled "Cavalcade Contami-
nant Survey", and dated July 11, 1983, provides a comprehensive assessment
of their environmental study. CDM’s site investigation program consisted
of the following types and number of samples for the North Cavalcade Site:

TASK PREFIX NUMBER COMPLETED
Sediment Sampling SD 1
Surface 50il Sampling SL 3
Subsurface Soil Samples SL 2
Shallow Observation Wells oW 3
Production Well Sampling 27 3
3~1 t
ot i B S e O N A S
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In addition to CDM’s soil sampiing program, three soil borings were made
along the northern edge of the Sreat Scuthern Life Insurance Company (GSLI:
property. A consortium of consultants, including William F. Guyton Associ-
ates, Inc.. Southwestern Laboratories, Inc., and Randy V. Dormon, cohsul-
tant, performed soil investigations and analysis to determine the nature
and extent of any contaminant problems on the GSLI property.

Two reports, entitled 1) "Geotechnical and Environmental Testing at 2001
Cavalcade Street, Houstcn, Texas" by Southwestern Laboratories, dated Sep-
tember 1983, and 2) "iInvestigation of Shallow Subsurface Conditions at 2001
Cavalcade Street, Houston, Texas" by William F. Guyton Associates, dated
January 1984, summarize the results of those investigations. In general,
no significant level of contamination was found on the GSLI property. The
only indication of contamination was a slight crecscte odor detected in a
sample obtained between 19.5 and 20.5 feet in one of the three test holes
drilled by Southwestern Laboratories near the northern boundary of the GSLI
property. The remaining two test borings along the north edge of the GSLI

property indicated no contamination detectable by visual or olfactory
observations.

Comprehensive investigative results, methods and documentation are avail-
able in the three-volume report "Cavalcade Contaminant Survey" by (DM, in
association with MEI, dated July 11, 1683. Results of the DM contaminant
survey are swmmarized in the following paragraphs. Well logs from previous
investigations are included in Appendix I. Alsc included are Site Charac-
terization Memorandum, Site Personnel Protection and Safety Forms, Site
Expendable Equipment Forms {(Appendix I1) and pertinent toxicological infor-
mation (Appendix TII). The most complete set of toxicological information
iz in Appendix III of the Project Operations Plan - Volume II.

3.1 SCIL INVESTIGATIONS

Soil borings at areas related to the locations of earlier wood treatment
facilities duting the 1946~1964 period were made to investigate subsurface
contamination and migration of contaminants in the near-surface soil pro-
file. Figure 2-3 exhibits the locations of the soil boring localities.

3-2
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In all cases, rotary driiling rigs were employed in conjunctien with 3 inch
thin wall Shelby tube samplers, 2 feet in length, which were attached to
the bottom of the drill stem. Samples were taken by pressing the tube into
undisturbed material at selected depths. The soil sampling analysis dis-
clesed contamination with both organic and inorganic compounds in the viec-
inity of suspected disposal areas, particularly near the soil surface.
Concentrations of contaminants consistently decreased with depth in the
s0il profile.

ChM’s soil bering program also pravided visual and clfactory evidence of
contamination in subsurface soil samples. Observations of soil contamin-
ants were limited mainly to areas of previously known or suspected waste
disposzl, with the exception of two off-site borings designated as SL-26
and SL-27 on Figure 3-1. These observations are probably not related to
the previous users of the North Cavalcade Site, but to other commercial or
irdustrial sources in the area.

3.2 SEDIMENT SAMPLING

Bottom sediment samples were collected from sutrface drainage areas at the
HCFCD ditch, indicated as 5D-05 on Figure 3-1. Detailed analytical results
of the sediment sampling for toxic compounds are presented in Section 6.3,
Vol. I of the CDM report. The only findings ¢f significance were the pre-
sence of low-level refractory organic compounds, floranthene (320 ppb) and
pyrene, (260 ppb) and a volatile organic-methylene chloride {39 ppb).

These results are consistent with the site’s history of wood preserving
operations. Toxic metal contamination detected was: arsenic (As -1.5 ppm},
beryliium {Be -0.2 ppm), chromium {(Cr -6.8 ppm}, copper (Cu -21.0 ppm),
lead (Pb -20.0 ppm), mercury (Hg -3.006 ppm), nickel (Ni -2.7 ppm), and
zingc (Zn -30.0 ppm). The low-level toxic metal/inorganic centamination may
be due in some cases to naturally occurring concentrations of some metals
in local soils.
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3.3 SHALLOW SQIL SAMPLING

Two shallow soil sampling locations, designated SL~06 and 07 on Figure 3-1
were inspected for contamination. All samples were collected at locations
suspected of prior use for disposal of creoscte or other wood preserving
preducts. Contaminant analys:s results from these samples were not in-
cluded in the original CDM/MEI reports due to the emphasis on the South
Cavalcade Street Site; however, analytical results for sites SI-06 and 07
are shown in Table 3-1. '

3.4 SUBSURFACE SOIL SAMPLING 7

Cne deep onsite soil boring {(SL-05) was driiled. Its location is shown cn
figure 3-1 with analytical results in Table 3-2. Two off-site soil
borings, designated SL-26 and 27 on Figure 3-1, were made. Only visual and
olfactory evidence of contamination were sought, and no laboratory analyses
were made of samples from these borings. No obsetvable contaminants were
detected. Details of the subsurface soil sampling program are found in
Section 6.6 of the CDM report. (Cavalcade Contaminant Survey, Volume I,
July 11, 1983.)

3.5 SHALLOW GROUNDWATER SAMPLING

Three shallow groundwater chservation wells (OW-03, -04 and -05} were
locaced on the North Cavalcade Site to determine the extent of groundwater
contamination in the upper (shallovest) aquifer beneath the site and to
determine the direction of flow of the lecal groundwater system. The wells
were sampled for contamination. Contaminant analysis results for shallow

groundwater sampies at the North Cavalcade Site locations are shown on
Table 3-3.

3.6 PRODUCTION WELL SAMPLING

Selected production wells located within close proximity to the site were
sampled to determine the extent of any external migration of contaminants.
Production well depths ranged from 300 to 500 fest below ground surface.

3-5



TABLE 3-1

SHALLCW SOIL SAMPLING ANALYTICAL RESULTS

Sample No. SL~062 SL~07

Sample Horizon (ft. below ground (2.5) (2.75)
surface)

CONTAMINANTS :

Organics (ppb)

Acenaphthene 17006. 16000.
Benzo(A) anthracene 4000. 8600.
Benzo{A) pyrene ND 2200.
3,4-Benzoflurcanthene ND 8600.
Benzo(X)} fluoranthene ND 8600.
Chrysene ND 7800.
Ethy/Benzene ND 20,
Fluoranthene 40000. 130000.
Fluorene 17000. 16000.
Methylene Chloride 33. 28.
Naphthalene 270040, 33000.
Pentachlorophenol 720.
Phenanthrene 56000. 54000.

Metals/lnorganicsb { ppm)

Arsenic {(As) .530 .260
Beryllium (Be) .300 -300
Cadmium (Cd) .560 ND

Chromium (Cr) 40,000 3.500
Copper (Cu} 3.500 150.000
Lead (Pb) 5.800 3.600
Mercury (Hg) 044 .006
Nickel (Ni) 24.000 6.300
Silver (Ag) ND .600
Zinc (2Zn) 9.500 5.400

® values indicate highest concentration of two duplicate samples

b Laboratory data reported for metals and inorganics may raflect an

error in number of significant digits
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TABLE 3-2

SOIL BORING ANALYTICAL RESULTS

SITE NO.: SL-05

Sample No. 0501 0502 0503 0504 0505
Interval Depth

(£t below ground surface) 1-2 7-8 2123 28~37 33-35
CONTAMINANTS :

Organics (ppb)

Methylene Chloride
Acenaphthene
Acenaphthylene
Anthracene
Benzo(A)anthracene
Benzo(A)pyrene
3,4-Benzofluoranthene
Benzo{K) fluoranthene
Bis(2-Ethylhexyl) Phthalate
Chrysene
Dibenzo(A,HB}lanthracers
Di-n~butyl Phthalate
Di-n-octyl Phthalate
Fluoranthene

Fluorene

Napthalene
Phenanthrene

Pyrene
1,2,4-Trichlorobenzene

[~%
-}

23,
ND
ND
ND
ND
ND
240

240.

AR

5558855858485588883~

Metals and Inorganics? {ppm)

Arsenic (As)

Beryllium (Be)

Cadmium (Cd)

Chromium {(Cr)

Copper (Cu)

Lead (Pb)

Mercury (Hg)

Nickel {Ni)

Silver (Aqg) .

Zinc (zn) . 25,000

Other (ppb)

PCB-1260 2300. ND ND ND
a Laboratory data reported for metals and incrganics may reflect an error
in number of significant digits.

(—) Indicates no measurement taken,

ND  Indicates none detected
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TARLE 3-3
SHALLOW OBSERVATION WELLS ANALYTICAL RESULTS®
Well No. O~03 OW-04 ow-05°
Screen Depth (ft. below ground (11.5-18.5) (10.5-19.5) (7.-14.)
surface)
CONTAMINANTS :
Organics (ppb)
Acenaphthene 450, 250, ND
Acenaphthylene ND 13, ND
anthracene 95. 94. ND
Benzene 63. 18, ND
Bis(2-Ethylhexyl) Phthalate ND ND 25.
Butyl Benzyl phthalate 20. ND ND
Ethyl Benzene 68. 17. ND
Fluorene 260, 100, ND
Napthalene 770. 7300. ND .
Phenanthrene 160. 150. 11, "
Tolyene 136. 38. ND
2,4-Dimethylphenol 210. 1800. ND
Met:als/morganicsC {ppm) A
Arsenic (As) ND .050 .940
Beryllium {pe) ND ND .200
Cadmium (Cd) 020 ND 1.000
Chromium ' r) ND ND 5.760
Copper (Cu, ND ND 30.000
Lead (Pb) ND ND 444.000
Mercury (Hg) ND ND .023
Nickel (Ni) ND ND 4.300
Silver (Aqg) ND ND 1.600 N
Zinc {Zn) .450 .360 23.000
Total Cyanides .010 .050 ND

8 No field weasurements taken other than HNu readings for health and safety
reasons.

Values indicate highest concentration of two samples.

Laboratory data reported for metals and inorganics may reflect an error
in number of significant digits.

3-8
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Samp.ed production wells, labeled Pw--01, -02, and -03 on Fiqure 2-5, proved
to be uncontaminated with any detectable organic¢s. Inorganic concentra-
tions in excess of primary drinking water standards were cbserved in PW-01
for lead (0.36 ppm), in PW-02 for both cadmium {0.04 ppm) and lead {0.35
ppm), and in PW-03 for lead (0.30 ppm).

-~
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4.0 POTENTIAL IMPACTS, EXPOSURE OR CONTAMINANT RELEASE

A preliminary assessment of the available site characterization data sum-
marized above can provide useful direction to the prediction of potential
onsite and off-site impacts of possible contaminant exposure or release to
other environments. 7Two principal hazard areas of potential health or en-
vironmental impacts can be identified from preliminary assessment of the
data. These are the surface and near-surface contamination of the soil
materials in the immediate vicinity of previously identified disposal
ateas, and the associated shallow groundwater contamination observed in the
same general areas. Surface water impacts are probably not significant
heaith or environmental concerns based upon preliminary findings and cur-
rent conditions, use and location. Deep percolation and contamination of
local groundwater aquifers used for domestic, industrial or municipal water
supplies are also likely riot to be threatening to public health or the
environment.

4.1 SURFACE AND NEAR-SURFACE CONTAMINATION

Residual contaminants from earlier wood preserving activities at this site
are restricted mainly to surface and near-surface {10--foot depths, or less)
contamination with both organic (polynuclear aromatic hydrocarbons) and
inorganic {toxic metal} compounds in the immediate vicinity of previous
disposal areas.

The potential impacts of the surface and near-surface soil contamination in
these areas are as sources of continued shallow groundwater contamination,
and as sources of contaminant release to local environments from future
development or use of the site. The soil contaminants do not appear to be
an imminent threat to health or the environment due to volatilization, dir-
ect contact, otv surface runoff exposures under present conditions.
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4.2 SHALLOW GROUNDWATER CONTAMIMATION

The groundwater sampling program conducted by CDM indicated tnat the shal-
low water table aquifer at the site (see Table 3-3) is locally contaminated
with both PAH and toxic metal compounds. This is consistent with the
surface soil contamination observed in and near the previous disposal
areas. The aerial extent of present groundwater contamination is not yet
known, however, due to the limited groundwater sampling carried out during
the CDM contaminant survey. It is possible that the shallow groundwater
contamination extends off-site. More comprehensive sampling of local
groundwater conditions is necessary to detemmine the extent and rate of
migration of contaminants in the shallow groundwater in and near the site.
it was not evident at the time of CDM's work that the contamination of the
shallow groundwater in the vicinity of the Worth Cavalcade Site poses any
imminent threat to public health or the environment. There are no known
users of the shallow groundwater, and no known surface exposures such as
ponds or standing water.

It is very likely that the shallcew groundwater is also contaminated by a
variety of local urban and industrial sources. <Contamination of the deeper
aquifers in the area, which are known to be used for domestic, industrial
or municipal water supplies, was not then considered by CDM to be a sig-
nificant thieat to public heaith or the environment.
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5.0 REFERENCE DOCUMENTS

U.5. EPA Reqgion VI File Documents. Copies of relevant EPA file
decuments on the North Cavalcade Site have been provided to CDM.

Texas Department of Water Sesources File Documentsg. Pertinent
information on file with the TDWR in relation to state requlatory
actions for the site are included in a comprehensive microfiche file
made available to CDM by TDWR. Files include correspondence, telephone
nemos, site summary, repotrt excerpt, TIWR site investigation report and
cther documentation.

Texas Natural Resources Informaticn System. Physical site data, remote

sensing data, and other relevant site characterization information is
readily available to CDM from the TNRIS Austin, Texas facilitiss., An
index of available aerial photcgraphic coverage of the site has been
secured from TNRIS and appropriate photos selected and ordered.

U.S., Geological Survey. Recent USGS 7.5' qguad sheets for the site and
immediately surrounding areas bave been obtained by CDM.

City of Houston. Land use and storm/sanitary sewer maps of the area of
the site have been obtained from the Houston Public Works Department.

CDM Report and Files. ‘The report "Cavalcade Contaminant Survey" in
three volumes, dated July 11, 1983, is on-hand at CDM’s Austin office,
along with original data base for the repott.

McClelland Engineers Reports. The MEI report "Reconnaissance

Geotechnical study, Proposed Cavalcade Yard Site" No. 0882-0282, dated
May 20, 1983 is on-hand at CDM's Austin office. Their follow-up report

to Coastal Casting Services dated October 25, 1984, is also on-hand at
Cbi.
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William F. Guyton Associates, Inc. The Guyton Report, "Investigation
of Shallow subsurface Conditions at 2001 Cavalcade Street, Houston,
Texas", dated January, 1984, to the Great Southern Life Insurance
Company is on-hand at CDM,

Southwestern Laboratories, inc. The report, "Geotechnical and

Environmental Testing at 2001 Cavalcade Street, Houston, Texas", dated
September, 1983, for the GSLI C-wpany, is on-hand at CDM.




APPENDIX I

WELL LOGS FROM PREVIOUS INVESTIGATIONS
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I TERMS AND SYMBOLS USED ON BORING LOGS
' SOIL TYPES SAMPLER TYPES
1 Sand Sdt \\ Clay Gravei
\ Thin- Auger Demson Piston
) wailed
. = Sand p Tube
ey Sondy %) ndy eaf or
Sand i it % Cloy Higny
l t‘\ Organc
_ Spiit- Rock Pitcher No
Cioyey  HIH Clayey Siley Dabnis barre! Core Recovery
Sand Wh RS Clay Fil
l INAN H
SOIL GRAIM SIZE
.S STANDARD SIEVE
& I 347 4 10 40 200
I GRAVEL SAND :
BOULDERS COBBLES T SILT 1 CLAY
COAKSE | FINE | COARSE | MEDIUM |  FINE ,
152 76.2 191 4.76 203 0420 0.074 0.002
J SOIL GRAIN SIZE IN MILLIMETERS
. {1) . . 3
l STRENGTH OF COHESIVE SOILS DENSITY OF GRANULAR SO11.§2%
Undrained
Shear Strength, Descoiptve *Relative
i Consistency Kaps Per Sq Fr Term Density, %
Wery Soft .o less than 0.25 Very Loose - ooeoeveiiieinn. . iess than 15 :
Soft . e 0.25 10 0.50 Loose ......... ... e 1510 35 .
I Fiom oL e 0.50 to 1.0 Mediurm Dense ........ooeniian.. 3510 65
SuH e 1.00 to0 2.00 Dense . .......c.... ..., e 65 10 85
Very Suft ... .. B 20010400 Very Dense ................. greater than 85
l Harg .o greater than 4.00 “Esiimated irom sampier driving record
SPLIT-BARREL SAMPLER DRIVING RECORD
Blows Per Foot Description
I L T AP 25 blows drove sampler 12 inches, after mitial 6 mnches of seating. J
1 S0 blows drove sampler 7 inches, alter mnal 6 inches ot seating.
0 T A 5C biows drove sampler 3 inches dunng wntial 6-inch seatrg mntervar
l Note . To avowe damage to sarapling '00's. dimang is imited to 50 biows dunng or after seating mterval.
48]
SOIL STRUCTURE
I Sickensided . ... ..., Hawng planes of weakness that appear slick and gicssy. The degree of sickensidedness depends upon
tne spacing of slickensities 2nd the ease of brealung aiong these planes.
Fissured .. ... L. Containing shnnkage or rehef cracks, often nlled unth fine sand or sit; usualty more or less vertical.
! Pocket .. ... ... Inclusion of matenal of differemt texture that 15 smaller than the diameter of the sample.
Parting . ... ... ..., . Inclusion jess than 1 8 mch thick extending through the sampie.
! Seam.... ... ... Inclusion 18 wnch 1o 3 inches thick extending through the sampie.
Laver ... .. ... ... .. Incluson greater than 3 mehes thick extending *hrough the sample.
Earmnated . Soil sammie composed of alternanng partings or seams of diffarent soil type.
Interlayered .. ... ... ., Soil sampie composed of alternating layers of different sail type.
Interruxed ... ... s 3uil sampie composed of pockets of different soil type and lavered or lamina 2d structure 1s not evident.
\ Caicarecus............... Hawng appreciable quantities of carbonate.
! REFERENCES : Informanion on each banng iog 1s @ compilation of subsurface condions and solf or rack
£1) ASTM D 2488 classiications obtamed from the field as umil as from laboratary teshing of sampies. Strata hove been
) interpreted by commanly accepied procedures. The stratum hnes on the logs may be transthionat and
12) ASCE Manual 56 (1976} appraximate i aarure. Water ievel measurements refer only (o those obseryed at the rmes and places
} 13) ASTM [ 2049 indicated, ond may vary usth bme, gealogic condition or construction acmAry,
! MuCLELLAND
t ™01 waoes

.
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LOG OF BORING NO. CAV-OW-03

CAVALCADE CONTAMINANT SURVEY
METRO-STAGE ONE, REGIONAL RAIL SYSTEM
HOUSTON, TEXAS

DATE . Hay 17, 128}

- m[ LOCATION - 736 399, £ 3,157 963 § i E'-’ WATER SIONTENT. % UNDRAINED SHEAR STRENGTH |2
[t = = — . —
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=i 213 - o mit Nawrai  Limn 10 1
RN = N S P + 25 28 23
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i _J SURFACE EL w2.1° = Er 20 a0 80 32 e 5 e ws |E
‘\‘.\\ i Tlay with creosote wastes ; 1 | j
St . . B I P
| t !
N | b IR
‘ | ! r ! ! '
H | 1 H !
t 1 i ' ! !
' ! ! i v
> %; | . T ) | )
i : i
i ; ! co !
1 ! ] H | '
! ; ! . i i
AN | ; . | b |
15 RN : ; ; ! :
B i ' ‘ ‘ i q
! i ! b i
1 Bromn and gray fine sand ; : P ! .
i ! i { P I
; P S R
; i ; : |
‘ ' ; ! P :
: : : i b :
| 1 I i
¢ =Brewn clde. silenensigec r ; ! ' 50
ot | : . : i
V] | l : ' : J
{) £ ‘ C \ ‘
i o o o T
[ i ! ! !
|
. o ; %
L i ™ n H
Co b i I
: P | |
. i i | |
H | : i |
| . N
o ‘ P [ i
T | [ Co :r
p -t ! H i 0 ]
; . | | : ;
I 1 k :
i . ! |
L 35 ‘. l i \ e i
— b I . ; | i
|- i ! ! . ' [l ! I
i ! ! ' ! : ! !
i - | . i
10 i T ' l
%] i % i 4 ‘ . ‘
| | | I
S 1 ! i : |
; I ! ! i I
ot By r N ! ‘
| ! | ! |
[ 49 \!{ i . . ‘
- 1 i ; ! .
4 ] } : i :
| L SR
i ; . . ! i '
. | H B
| | o | ;
L 50 | [ ’ ) i
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L] . |
] i P P
!
_ | , | !
JOB NO 0183-0008 SAMPLER : lo samples taken ST“(E:::GY" LEGEND
Ungaantined Comprascian
COMPLETION DEPTH 19,9 .
- - ~u T
DATE - February 7, 198) A ”’I—fﬁ;‘.;‘?l:;’:.l:;’ urdra~od Tranal
DEPTH TO WATER INBORING . 127 DRILLING METHOD . #et fotary 4 Miuature Vano
fopen gymbals above indg d resisi
<& Tarans

& Hand Panalromeiar

MecLilLAND
« w0l &V tng
CAMP DNESSER & o KEE
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LOG OF BORING NO. CAV-OW-04
CAVALCADE CONTAMINANT SURVEY

METRO-STAGE ONE, REGIONAL RAIL SYSTEM

HOUSTON, TEXAS

N m LOCATION . M 735 573, £ 3,157 474 = x ‘gt WATER CONTENT. % UNDRAINED SHEAR STRENGTH |2
w S | = 1= - g
el g = ' E | Ew Ea Plasuc L XIPS PER SO FT z =
E 5:-’, 3; w EE E§ L]rt_-fi':r_ai__ﬁ:“ 05 10 15 20 25 _E
o w % z = T ? z
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3 ‘ ‘ o |
: ! ; | i | i
p - | t i | ! | l
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| ‘ = ! b |
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JOB NO.  0i183-0004 SAMPLER © Mo samples taken STRENGTH LEGEND
COMPLETIGN DEPTH 195 #® Unconhnad Compression .
DATE :  February &, 19g3 A Unco;‘:,c::::.:::-unumnw naxia
DEPTH TO WATEF. M BORING - &.4° DRILLING METHOD  Wet Rotary 4 Miniature vana
(epan dbove toars)
DATE . Mmay 17, 19%) 4 Torvane
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) . g ] . we S
. \ ._ ¢ -,-?() y . "l “ON n
l LOG OF BORING NO. CAV-QW-05 -
CAVALCADE CONTAMINANT SURVEY
METRO-STAGE CNE, REGIGNAL RAIL SYSTEM
' HOUSTON, TEXAS
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LOG OF BORING NO. CAV-SL-05
CAVALCADE CONTAMINANT SURVEY
METRO-STAGE ONE, REGIONAL RAIL 8YSTey
HOUSTON, TExas

| LoCATiON 1978 ! NATER CONTENT = [ Uncranes SHEAR STRENGTH
e ———
Plasue ey | I's

SYMBOL

(.PS PER 8O FT
1015 #p

DEPrIH 1T
LHAMBPLL Y
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NO 200 SIEvE

UNIT DRY Wi
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LOG OF BORING NO. CAV-SL-26
CAVALCADE CONTAMINANT SURVEY
METRO-STAGE ONE, REGIONAL RAIL SYSTEM

HOUSTON, TEXAS
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.OG OF BORING NO. CAV-SL-27
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HOUSTON, TEXAS
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G MeClelland engincers LOG OF BORING BORING wo. -5
ERLECY AECONNA:zsance STLdy - MEIRD - SLade une. Feo o Fouston. Tores J08 NO. G137-07e3
SLIENT Haystan 'ransil Lonsyltantis SHEET NO. ) SF__
ORILLING BYMcC.x,.and Enginesrs LOCAY!GN'_E__’.".- £€s.8
i LTI I
EQUIPMENT USEL - s111pa 36, Lrucy mountes A5 NG DRELL CREW SYAYION e
- - L St T P E Stees oR1LLER W, Harmin OFFSET it
UETHOD CF BORERDIE ADVANCEMENT _ $17E 4 x 3" FENGINEER | €. Rivette JSLEVATION,_ S '.-
fet Rotars - 3 70E° bottom discharge bit HAMME R = ——10ATE SYARTED _ .-id-n>
e e [WEIGHT5FALL | PusSP DATE FINISHES i1l
= e .
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‘ricz! w g olgglvmt oy
W . w M
A N SOIL CLASSIFICATION 5 1F~ qum "NB::;L‘EET: EaR
Szlawl E| € AND REMARKS 2ol 8] JMrr W =
z 3 wd 2 o wlm Tl - 1
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- wuf, 3 =lyltz iz g ? » ¥
soiseieglsel £ 2 e Rl Aot ips Pz Fr
a.ﬁ;utfz.-ﬁm Il > lao IPS PIR 5Q. PY.
RVl e A S g2 |wgl 70 wg b0 1.9 2.4 .o oAl
Flli: Darx gray, siily SAND with ilttie i . | : ‘
f M clay 1 1 ! | [
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19 24 [-Ys 3 | | ‘
Er Loy b
1 1 3 §
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b=t ; v o |
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L LA ) T i J i
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i b
-
| i \
— . [ +a |
0 (9.0 !
e ke - :
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=wlth trace to little clay to 12 I ! | 3 :
i I i
P
+ \
i
— L | |
: : t |
2]l s | I
“ - | I
ki . (15,5
Y very stiff. rescish bDrown and greenish ! { : ;
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\ nadules  1/8" to 1/2") ({H). E f
\ |
e ” 10z L &
" “witn freguent 3Llt and sand seams below i E ¢‘I &+
. = " (20.0°) R [
i N
Dense. redgish brown and light aray, SILT
with ogeasional clay seams (ML)
o el !
2l w) | & ! ;
r_zs_‘ ) 125.0") ahon-Plastic '
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oxturng [ TR00 pas e - & ToavauE
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T - — .
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PSR AR N e H
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R Bty SR 3 B Rl BRI (< z |z = v v =
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T g— U — e =
Qi‘ Interiayerea. stiff, silty CLAY ang CLév i
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i i )
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A \ @ } :
7 T0H . ) d {
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o o
N 1370 o ‘ P
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f b 117 o AP R
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(5 E ; : |
: !
¢ . | ! i
b . ! oo )
! | : f ! f ‘
35 S !
b~ 504 " :
(51.0 ! P !
Very stiff, reacish brown, CLAY ((H) ! H | , ; |
-with occasional greenish gray verticaj | H ! | oo
and horizontal silt partings to 57 i ! J
-highly slicxensioes, with occasional i i ;
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§ « SPLIT BARREL NOTES © UNCONPINED COMPRESSION
W o= TH{N~WALLED TUBE (HOUSTON) €13 REFER TO SKEET § FOR BORING LEGERD. A UNCOMSOLTDATED~UNORATHED
TRIAXTAL COMPREESION
£2) REFER TO PLATE 17 FOR kEvY TO &r YORVANE
DESCRIPTION AND CLASSIFiCATIGN HAND PEMETROMETER
OF SUBSUREACE MATERIALS.
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- ugf x < I el ol it STRENG "~
o -~ L3 (- S et iz F v w w b
T =>Yidwn| o ™= 5 v -] n <
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:b\ o
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- beiow 79° i | ! : : :
- £0 = : : < z
| i i H I
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-~ e e e RR Y teel BRTLLER o. hoorev OFFSET §
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net Rotare - 1 OT/8" bettom discharge bit  fuaumer > OATE STARTED N
: L S Sl
WeIGHTEEALL | TUsP SATE EingguED__iTEr30
{ ] W| NATURAL WATER
lg = . w CONTENT Un\
@ 8 g - g vl PLASTIC
I I Ins LIMIT Y BRAINED <
e X2l wt S501L CLASSIFICATION ¥ uoun o L EAR
> oxw = AND RE W 1 LIG ETRENG T
&S ale wt E a MARKS x *» 2 1maiT v
g — R -] < bl | wi? 1
awla 2! 2 | « e
- watnr [T} - Bl 4 w o Y]
A i =] w = Zle s r = .
R R 1 1 B I = fu= R 1P5 PZR
zalsxlelizal ) e ~ (24 KIPS PER SC. FY,
Eridsifelaal sl a g l¢s! 20 w50 1.8 2.0 1.8 4.9
e M b FILL: Dark gray and brown, silty ¢ine : | : ; l
L2 F: SAHD with Littls fine to medium gravel i | } } i i !
X i 1 H
l RItH ang shells and roots (2.0 1 i ; ] i
s M \\ Fiem, dark gray and browaish vellow, i i i : i i
o \\\\‘ sandy CLAY (CL) ! { i<§5n ] !
| i
: N HE R IR
3 ¥ ] ! : t
- » S5 3H wwlith cramfisn nole. 5' to &' 111 P : 4 o]
rs s %
! t
-light gray and brownish yellow witn ! [ I 1 ; :
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e au nodules (1787 to 1/4%) pelow &' | ] ‘@] . ; |
— \ ~stiff helow 7° (8.0 i f e b
K5 N
= o \:\i Lignt oray and brownish yellow ciayey | i :
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= % (1/8" to 174") (S0} (10.0" i ) ! | i !
b 77 4]
i Light gray, fime SAHND with trace siit (S i ;
H
l p—— ] ;
| j
]
1 i ]
5} -greer1sh gray, silty clay seam pelow '
1 tes Ny Lo RATE) ; ot ‘ S
l e 15 = very stiff, reddish brown and greenish - . . ! o) : .
; gray CLAY (CH) l : | -
\ ! ! i
LX (18,0} t |
i | #€od13n brown and greenisnh gray (18.8") ‘i . ! j ] | ) i
i Jo—emnt SILY with trace to little clav 7 . . :
i k] 18475 vary stiff, Pedolsh prown. $3lty (19,7 b i | | "a 1
| L2 NG | CLAY with trace sand and fregquent >
N 1 calcarenus nogules (1/87) (1) T
H very stiff, regdish browa, CLAY with i
frequent ralcareous noduies {(1/4") (CH} ] X
| .
I t23.0") ‘ ‘ l
Reddish bBrown ana qresntsh gray, sility K ’
1 84 fine SAND (5M} t
0 2 ' 26 [ [l
N3 12%.0") : i
L 75 < - : .
\i\“‘\ very stiff, readish brown, silty CLAY ((L) l i
N
| WY |
3 |
AN
SR 8.5')
= W (28 ‘ 4 B
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. 30 J - | o RN g Clsaraaus nenules et sg Lowiel 52 {_ » SR
SAMPLE IDENTIFICAYION: WATER LEVEL DATA STRENGTH LEGEND:
. BOTTOM BOTIOM © UNCONFINED COMPRESSION
] 5 - SPLIT BARREL BATE | TIME IWATER JOF CASINGJOF WOLEI COMMENTS |4 (NGCONSOL 1OATED=UNDRAINED
o THIN-WALLED YUBE (HOUSTON) IMymiesss Ty 15T _ RN g TRIAXIAL COMPRESSION
TE-TR2 - RN —a = < YORVANE
\e-gush2 - 2l [ SEILEC 1y wAND PENETROMETER
: BORING MO._ BM-9
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E“ = .._; CONTENT ':‘.“ SMEET NC. - aF 1
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Il el T {=alLlmy -
- e < f, - = .¢3J : 3
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SOle w| £ & - E Xl L R~1 '
% ;u\ 2% .E" ; AND REMAQXKS. - mzyLinY v; UNDRAINED SmEAR
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SoISLiEE(E| 8 | % ZoHal lieema
cnlomiz=lz il 21 a » @@y heee@med wips 9ER §g. =7,
W oo | K wont| - a ui o -
Sttt B g e w = & 0 uwb B3 1.0 2.0 3.0 w.p
b 31 ot o ittt e s s b —— it g et oSl { o | it -
very stiff, reddish brown and brownish H 1 ; ; {
yveblow, CLAY with freguent silt partings I f i ! ! !
R and ¢alcareous noduies (1/8" to 1/9‘"!'_ : ' ] : !
el . ; -
X\Q very 5tif8. greemish gray and brownish i | | i
el I yelion, siity CLAY with trace fine | i H } i
L sang {(CL) ] : -
10H oo ; Lo ey
118 » ‘ H ¢ A
3 > :
1 1 i i {
] H 1 i
i { oo
bl oo
Do Lo i
~with freauent calcareaus nodules {1/8" Loy bl {
- to 1/a"), 18" to 40’ t | ! ) ; !
’/\/_" -1irtle fine sand below 26° ! ’ ! ' : /
Lo 114 *! i i : Loea
i I ! :
pre et d ] :
oot o l
R
\ N i
b i ‘ N
; ! .
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L 1M o3 l | &> g+
} 113 | ] i A |
e w5 onf 1
3 H i i
! o
l | I
i | i
o
| {u6.0") l ' - '
T Rendish proen, sandy SILT (M) !
s 45 ? Co
138 ' i ' !
o (50.0°1 H ; ]
e 0 w4
very stiff, réngish brows ang greenjisn ; i { i i
gray, CLAY (CH) i i ! b '
+~with occaslonal sandy siit pockets ang H i { i
frequent calcareous nodules (1/8" to i ) i i
\ 1/67) to 55 | |
“’“\ o
I \ 9 ol e
: } Lo
pue 5 \ . : !
§ |
“‘::‘:“ 154 k\ ~redaish brown, sllity clay seam, 58.9° @ | N :
i \ te %9° ;
| ! [~ 66 \ +
§ ! ,
I T . \ -with frequent silty fine sand ana sa dty L v
Vi . \ silt partings, a3’ ta 64'
k | Laminated, readizh prown ciay ard 6.5 )
I 65 md e e | NN light gray sandy SELT (CH/ML) — \ |
SAMPLE (CENTIFICATION: STRENGTH LawuhD. :
‘ 5 - SPLIT BARREL NOTES ® UNCONEINED COMPRESSICH .
] M o« THIN-WALLED TUDE (HOUSTON) ¢1) REFER TO SHEET 1 FOR BORING LEGEND. A UNCONSOLTDATYED~UNDRAINED
TR1IAXIAL COMPRESSION
(2) REFER TO PLATE 19 FOR KEY TO ¢ TORVANE =
DESCRIPTION AND CLASSIFICATION [ B HAND PENETROMETER &
OF SUBSURFACE MATERIALS, BORING MA, _HN-9
. o ==
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LI ey = bt S|
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ol 2| = SOIL cLassrricarygn w JLlQuip
SOSw 12 AND REwaRyg N I
ewviazl 2| 2 SRS ot L v UNDR&INER supan
Yle < It ot b g STRENGTH
gl e g VS v - )
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TR & ¥ o [x@ il ST KIPS 2e2 59, gy,
Jefnal 5| % o LEE 15 60 10 2.0 3.0 4.
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_ k _ 167.0) ! L
L] \ YErY SO, reddien brown, CLAY witn - ‘ ' Te——n
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REP 3¢ caicarecus nagyjes (178% 1o 1747y ™ ’ ! 578
L] UHANNY o 7 169,20 ! : P
. - sﬁs Liont aray ano regaien Brown, c.ave, SILT : ’ -
70 {3 ML) - e
- \‘a\ i i ) ; X
. NN ) (71.0%) ' ; ! J ' ! : F
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- \~ with some sand (L [
S N \~h~ !
I ~ 1 !
| \'\‘ { &+
75 #\ 12 —
\\

TR0
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frequent silty clay seams aINd pocrars
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7

—
g
x

‘-*---—-__..______—-——--—_....._____‘

Bottom of Boring at 6o

"

&
v

] T, T T

g
SAMPLE JDEN?!FICATION:
5 - L

ToRenety LEGCRD
SPLIT BARRE NoTes © UNCONFINED COMPRES S JgN
Mo~ THIN-wALLED YUEE(HOUSTON) C1) rEFER 1o suger L For powng LEGEND A UNCDNSOLIDATED-UNDRAINED

TRIAXTAL COMPRESS TON
<4 ToRvang
B HAND PENEYROMETER

(2) reFER TO PLATE 19 FOR ey TO
DESCRIPTION AND CLASSIFH:ATIQN
OF SUBSURFACE MATER[ALS,
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el rvee Stee; oRIL 2
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b 4 | NATURAL WATER
ez |
& O !
W o et - B l
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4 - e
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be § o M \ below &'
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7 _. e ; 54
o T (8.5
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(L ' i
% ;
! J !
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_ 30,
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hihal  Interrixed, clavey sAND gnd fine SAND \ ) ) ] )
PN (R R with some clay and freguent ferrous [ ] i ‘ i
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; [ :
i S
£12.5 ) I i
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2% 63 | j ! i
3 7
L 15 E ' ‘
;! -
.._ﬂ_..1 1 $
et ] .
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l - .
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B} HAND PENETROMETER
goRING Ng._ RMe 1

PLATE 14

001344



g McCiniang engineers

LOG OF

BOR ING‘

2 !
BnaTNG NO T
BRC BT “ACOFNARSSANSe Sludy - Meidy +« Steos ~e, W05 . moston, exds ToE NG, ait.- -
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T - :
] : [ P
SRR EIE R e B ! ! Lo
h : T e M h ! N .
e Ll S R
—ha— - - i \‘ !
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|

_.)0“ V 7 B '
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Mo~ THIN-WALLED TUBE {HOUSTON I 57955 " T s i : TRIAX |AL COMPRESSION
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28wl 21 E AND REMARKS Ty o STRENGTH
Z - ol 31 « wim E) LIMIT vy
= eiazt T o -
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APPENDIX II

0 NORTH CAVALCADE SITE CHARACTERIZATION MEMORANDUM

o SITE PERSONNEL PROTECTION AND SAFETY FORMS

0 EXPENDABLE EQUIPMENT REQUEST FORMS
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M EM ORANDUM

TO: R.A. Kier COM/Bustin

FROM: J.D. Gram ChM/Boston

DATE: 7 February 1985

SUBJECT: Cavalcade North - Site Characterization
CONTRACT HO.: 68~01-6939

DOCUMENT CONTROL NO.: 141-WP1-I10-ASTC-1

ACTION:

Objectives: The objective of the site inspection was to confirm the site
description contained in the 1983 CDM report and identify any changes in
site conditions which may have occurred since that time. Prior to con-
ducting the site inspection the available site information was reviewed.
The Interim Site Characterization Report was not available for review prior
to conducting the initial site characterization inspection because the site
inspection request was made by EPA-Region VI to coincide with the TAT
ingpections. Therefore, a complete review of available information on site
activities could not be conducted.

Introduction

A site inspection was performed at the Cavalcade Yard-Morth USEPA NPL site
on January 16, 1984. This site is located in Houston, Harris County,
Texas. The site is triangular in shape, occupies approximately 21 acres
and is bounded by Cavalcade Street to the gouth, Houston Belt and Terminal
railroad passenger line to the east and Missouri Pacific railroad freight
line to the west. The site is located approximately 1 mile south west of
the intersection between U.S. Interstate 610 (North Loop: and U.5. Highway
59 (Eastex Freeway). The site presently consists of two warehouses and
vacant land, Lut was Iormerly the site of a creosote and wood preserving
facility.

A small firm by the name of Houston Creosote began wood treating operations
on about 9 acres of defined site between 1944 and 1953. In addition to
office areas, the facility consisted of a creosote and pentachlorophenol
{PCP) storage area, pressure vessels, a treatment plant, drying and storage
areas and two surface impoundments that contained process blowdown wastes
and creosote sometime between 1957 and 1964. Sometime after 1964, the
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southwest portion of the site was developed for two warehouses, one prop-
erty owned by Great Southern Life Insurance Company and the other occupied
by Coastal Casting Service Company. R.D. Eichenour and Dover Trucking
Company, Inc. own additional portions of the site.

In the early 1980’s, the Harris County Metropolitan Transit Authority (MIA)
became interested in the site for a combined railyard, shop, and station
for a proposed light rail transit system, During routine geotechnical in-
vestigations by McClelland Engineers Inc, (MEI) for preliminary design
purposes, several localized areas were found to be contaminated with
creosote waste products. Camp Dresser & McKee Inc. (CDM) was then retained
to perform a contaminant survey and to develop remedial measures that would
mitigate the contamination and allow use of the land by MTA. CDM’s report,
"Cavalcade Contaminant Survey", dated July 11, 1983 and other submittals
documented the presence of soil groundwater contaminated with creosote
waste products and heavy metals. Failure of a bond issue that would have
financed the light rail system however resulted in the termination of CDM's
work.

Health and Safety

Limited existing data on past site disposal practices were assembled and
reviewed prior to conducting the site characterization inspection. Infor-
mation obtained was then used to complete the Site Evaluation Form (SEF)
prior to conducting the site characterization. Based upon the SEF and the
site history, it was determined that initial entrance to the site could be
conducted using Level D personal protective equipment and monitoring using
the HNu photoanalyzer with a 10.2 ionization potential lamp probe, AID
Hydrocarbon analyzer, and the Ludlum radiological meter instrumentatior.
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Personnel and Regponsibili’ies

The site characterization was performed using the following approved CDM
site team individuals:

Jeffrey D. Gram - CDM/Boston
Richard S. Lawlis - CDM/Austin

Also presented at the site during the site characterizations were the
following individuals:

John Cochran - USEPA - Region VI/Dallas
Kevin Jackson - R.F. Weston - TAT/Dallas
Warren Zehner - R.F. Weston -- TAT /Houston

Prior to going on-site it wae determined that REM-II contractor team
members were responsible to perform all monitoring with the specified on-
-site instrumentation. Based upon the SEF for the site, Jeffrey D. Gram
conducted a briefing on potential site health and safety concerns, previous
remedial investigation activities, identified site hazards and site in-
spection procedures before geing on-gite. It was determined that Richard
8. Lawlis was designated to perform monitoring with the HMu photoanalyzer
and Jeffrey Gram would monitor with the AID and Ludlum meters, respec-
tively. All other personnel present during the inspection had no on-site
responsibilities and were abservers only.

Personnel monitoring instruments used during the investigation consisted of
using the HNu photoanalyzer with a 10.2 ionization potential lamp, AID
Hydrocarbon Analyzer with a flame ionization detector, and a Ludlum radio-
logical monitoring instrument with a Beta/Gamma pancake probe. Poor
weather during the investigation restricted the use of both the AID Hydro-
carbon Analyzer and the radiological monitoring instrument. Prior to going
on-site, background levels were measured with the instruments. Initial
readings with the HNu indicated that Level D would be satisfactory to

/
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conduct the site characterization. The site characterization was then
undertaken throughout the boundaries of the site. Areas of concern iden-
tified in the previcus investigation were examined with the HNu to deter-
mine potential impact to the surrounding ambient environment.

Account of Site Inspection

The site characterization was performed using the previcusly mentioned
perscnal protection criteria. Weather restricted use of the AID Hydro-
carbon analyzer and the Ludlum radiclcgical meter; thus, limiting the HNu
photoionization meter as the primary monitoring instrument.

The site was entered from south of the east-west drainage ditch that
crosses the property. The site inspecticn team traveled north up a road-
way, until it ended, and then walked the center of the site parallel to the
western railroad tracks, to the northern end of the site., No elevated HNu
readings, above the established background, were noted during the site
characterization,

The site currently consists of two warehouses with concrete driveways
servicing both warehouses. The area of the site to the east of these
warehouses was covered with heavy brush. As indicated, north of the ware-
house patking areas, a large drainage ditch trasverses the site from west
to east. A drainage ditch parallels the eastern railroad tracks and a
ditch also parallels the railroad tracks to the north on the west side of
the site. ko elevated readings above background were cbserved using the
HNu meter. The site inspection team then exited the site following the
western tracks. Recent site grading activity was noticable when traveling
to the northern boundry of the site.

Summary

Based upon obgervations made during the initial site characterizations the
following site characteristics can be noted:
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Topography ~ The site is currently level with only one distinct depressed
area, the drainage channel, which tranverses center of the site west to
east. Recent site grading activity have reduced any small scale depresz—
sions or elevated areas. Based upon the USGS 7.5 minute topopgraphic map
that encompasses the site, the site slopes to the southwest with a maximum
elevation of 60 feet at the northern end of the site and a minimum eleva-
tion of 55 feet just south of the site on Cavaicade Road.

Geology - Surfically, exposed soils within the North Cavalcade site con-
sisted of brown/gray sandy clay. During previous remedial investigation
activities conducted by Camp Dresser & McKee, Inc. A total of ten subsur-
face soil boring were made at wvarious locations throughout the site. These
borings were drilled to various depths ranging from 15 to 80 feet below the
surface elevation. Although there are some variations in the elevations
and thickness of the strata, the following generalized soil strata appear
to be continuous throughout the site.

Stratum Depth Description
1 0-2 Fill: Silty fine sand
11 2-10 Sandy clay and clayey sand
I1I i0-20 Very dense fine sand
v 20-80 Very stiff clay and silty clay

Hydrogeology - As part of the previous remedial investigation, a total of
three shallow groundwater monitoring wells were installed on the site.
Previous groundwater investigation activities indicate that three primary
water bearing aquifers located at depths approximately 20, 250, and 550
feet below the surface exist. All of these groundwater aquifers are part
of the Beaumont Formation, which is generally found in the Texas Gulf Coast
area. All on-site monitoring wells installed were screzened into the upper
water bearing layer. Measurements of water level elevations in these on-
site monitoring wells indicate that groundwater in the shallow aquifer
slopes from east to west.

Surface Hydrology - Surface water drainage in the southern portion of the
site is primarily provided by drainage ditchs which drain north to the
Harris County Flood Control Ditch. The HCFCD ditch follows the western
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boundary of the northern half of the site and then traverses the site from
west to east in the center. This drainage ditch eventually discharges to
Hunting Bayou which drains in turn to the Houston Ship Channel.

Air Quality - Air quality at and in tne vicinity of the North Cavalcade
Street Site appears to be representative of regional air quality. Moni-
toring, performed during previous remedial investigation and during the
initial site inspection with an HNu Photoanalyzer indicated no levels above
background throughout the site. During the subsurface investigation con-

cducted as part of the remedial investigation, elevated readings were

observed from visuvally centaminated soils. The current regrading process

also covered over known surface soil contamination areas therefore, no

potential exists for atmospheric contamination £rom the site unless sub-
surface soils are exposed.

Land Use ~ Two warehouse operations currently exist on the southern por-

tion; the remainder of the site is vacant. To west of the site and the

railroad tracks, is a densely populated residential area. To the south of
the site lies the South Cavalcade Street Site. The area to the east was
becoming developed for commercial purposes. To the north of the site is
U.S. Interstate 610 (North Loop).

Site Contamination - Based upon information obtained during the initial

site characterization and the previous remedial investigation the following
areas of contamination can be identified:

1)

2)

Surficial Contawination - Previous remedial investigation indicated
a disposal/lagoon area with noticable contaminated soils and a
heavy creosote odor. During the site inspectiou this area could
not be identified due to the recent grading activity. No other
contamination areas of surface soils or surface waters were
evident.

Subsurface Soil Contamination - Based upon the previous remedial
investigations and site history data, these are two areas on the
site in which extensive subsurface contamination may exist. These
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areas are: 1) The former operational facility located in the
southwest corner of the site ard; 2) A suspected disposal trench
in which waste products were deposited. This area is located along
the eastern boundry of the site in the southern portion of the
site. The potential for subsurface contamination also exists in
the identified lagoon area in the northern end of the site.

3) Groundwater Contamination - Analytical results from monitoring
wells in the shallow aquifer indicate extensive groundwater con-
tamination. Compounds identified from this analysis indicate con-
tamination by creosote and wood preserving products. No on-site
analytical results are available for the lower water bearing
layers. Analyses cf groundwater collected from off-site deeper
wells indicated no contamanation of the deeper acuifers.

Recommendations

Based upon the limited remedial investigation conducted at the North Caval-
cade Street Site, site remediation alternatives were identified. The
recommendation of the limited feasibility analysis performed for the North
Cavalcade Street site was to excavate known contamination areas and cap the
site with compacted clay and clean £ill. Other site remediation alterna-
tives identified during the feasibility study consisted of:

o No Action

¢ In-Situ Chemical Fixation
o Incinera*ion

0 Removal Disposal

The feasibility study evaluated these proposed remedial action for appro-
priateness against specified criteria and concluded the recommended alter-
native to be most acceptable considering the intended use of the site.

Observations made during the site characterization reveal that any surface
activities for the remedial investigation can be conducted in Level D
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personnel protection provided adequate foot and hand protection is pro-
vided. Subsurface activities should be performed in Level C with the con-
tingency to upgrade or downgrade as appropriate. Air monitoring with the
i should be performed during all future activities.

cc. EMG File
Document Control - NPMO/Annandale

Attachment: SEF.




o - SIFE PERSONNEL PROTECTION & SAFETY EVALUATION FORM PAGE 1 OF 6
A EPAWANO._ _________  REM It DOC. NO.
: siTe _ Cavalcade - North g oyt e EPAREGION . ... VI .
: LOCATION Lavaicade and Muary St. - Houston, Texas EVALUATOR . J. Grem .
- YRR
SITE DESCRIPTION _Formwer waod treating operation on a.8 acre site-from 1943 to 1953, oo
Suspected contaminants include: creosote, p_entgt_fhlurpphenol_, fmd heavy metals. Presently B -
no surface contamination source exl'_sv_tys_m. e
T SITE MAPS ATTACHED ] Project plan from 1983 COM report. . . _ . .. . . . -
e BACKGROUND ENVIRONMENT. A1l subsurface comtamination. e "
ai___ Mo contamination noted during site SURFACE WATER ___ None observed. B v
survey an 1/1983
Cyi . : ;
soiL __Extensive subsurface contamination exists GROUNDWATER - " 1dence of groundwater contamination
throughout the boundries of the site.  __ Observed during monitoring well sampling - 4/1983 .
Site currently consists of a packing and trucking operation
ADDITIONAL HAZARDS ON-SIFE ____ ___ . -~ SoE e MMAR Y ayEn _
INFORMATIONAL SOURCES USED . _ _ COt report - 7/83
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SITE PERSONNEL PROTECTION & SAFE rv EVAI.UAHUN FORM Gt 2 ur 6

: REM ti DOC. NO.

FIELD INVESTIGATION ACTIVITIES COVERED UNDER THIS SEF POP DOCUMENT CONTROL NO.
PREUIMINARY
E§§Ej!2_, ?ESCR”WVNV L i SCHEPULE
A Initial site Chﬁ@f{ﬁ-’mdtgﬂ S V2 177 : W
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SITE PERSONMEL PROTECTION & SAFETY EVALUATION FORM PAGE 3 OF 6
REM It DOC. NO.
CONTAMINANTS OF CONCERN INSTRUMENT RESPONSE
GUIDELINE FACTORS
SHEET  1DLH SOURCE/QUANTITY  ROUTE OF SYMPTOMS OF
 CONTAMINANT  ATTACHED __(PPM) CHARACTERISTICS EXPOSURE  ACUTE EXPOSURE PID!  F{D?  OTHER
Eii%tﬁ‘jllhen_t}_l B _A L OO ppb/ soil I”Q _ NR NR 7
Erf_‘iih_lﬂ‘gphinfﬂ - _ 180 700 ppb/ soil “FS»InhiIng Irrt eyes,nausea NR,‘ . ,,NR‘ IR
- < 7300 : .
lagt—ff—lene il e Lj),,l[,)?blsg_]_I, . A.@fz.!ﬁ.ﬁzfﬂg drrt eyes,nausea ,8,_1?‘ . NR . -
Fluoranthene - ) 24,000 ppb/scil i - NR NR
Trichlorobenzere - 110,000 p?b/soiII“h%nQ et skin,eyes NR NR
Bis(chlorametnl Jether ~ 74 ppb/ water COm InA - WM
Ethylbenzene c T b4 ppb/ water [nB.Ina,Con Frrt. eyes,skin 8.12 100
Talugne ) 130 ppb/water APS.Ing,Inh Fatigue,dizzenes 8.82 145 T
Benzene - i 63 ppb/water Abs’z”“ff__”g Irrt. eyes,skin 9,45 . 180 . . |
e . i 1 1ONIZATION POTENTIAL (V) *
- e s 2 % AS CH, |

001364



SITE PERSONNEL PROTECTION & SAFETY EVALUATION FORM PAGE 4___OF &
REM Il DOC. NO..

SITE PERSONNEL SITE ACTIVITY ___Initial Site Characterization =
PERSONNEL
LEVEL OF

A ... 88N __ FRM_ _ REGION PROTECTION =~ CONTINGENCY — VERIFY
_Jeffrey §_ Gram  _ .. _007_ &G 4113 COM. NOR. . D . I R (EZ Ny
_ Richara S_ tawlis . __. _867_ .78 3974  _ CODM S A S g
e —_ _ . { }
e . e L . . — R ( )

S N )

PERSONNEL PROTECTIVE EQUIPMENT VERIFY FIELD MONITORING EQUIPMENT L VEREY
Acid Resistant Coveratts ;{4 Hotu Photoanslyzer w/ 10.2 probe ()
Undergloves N S FID Hydrocarbon Analyzer { )
Steel Toe & Shenk Boots () Geiger Counter w/ Pancake probe )
Buty! Bootcgvers ¢ P ¥ o | )
Re'spiratar - GMCH Cartridge - Contingency( ) - e (;) )
Syran Swit - Coatingency ([/L ] e { )
S ST SR

DECON Dispose of all expendables onsite L - o o
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— ]
MR DN W S @R TN BN CEBn ER R B R TR .
b . él“'r& FgSONNEL PROTECTION & SAFETY EVALUATION FORM PAGE S OF 6

REM it DOC. NO.

CONTINGENCY CONTACTS #® DENCTES REQUIRED INFORMATION
AGENCY CONzaCT CPHONENO - AGENCY ~EONTACT ~  PHONERO

® FIRE DEPARTMENT City of Houston (713} 227-2323 gyare poLCE .. {113) 4R3-8281

poLICE DEPARTMENT  City of Houston (713} 222-3131 gan e

Harris County

HEALTH DEPARTMENT o {713) 342-88685 civi DEFENSE o . {713)_4R3-R281
© POISON CONTROL i _ .

CENTER . {713)654-170]  eon siTE coorowatog  TT- John Cochran - (214) 767-2630
@ STATE R \

ENVIRONMENTAL AGENCY  TOWR {/131479-9361 Zd-Hour Hotline Agathe Corp. 1-{860)
®EPn REGIONAL OFFICE  Juhn Cochran (214}767-2630

® EPA £RT, iICOM

@ STATE SPILL
CONTRACTOR e e

MEDICAL EMERGENCY

NAME OF HOSPHTAL L1t izen Gensral Haspital ADDRESS 7407 Nortih Fresway - Houston — - PHONE NO. «(7-15) 691-Jodt

NAME OF CONTACT . A . ADDAESS ) R e PHONENO. L.
MAP DR ROUTE To HosPiTay | 3Ke Cavalcade east to Route 59. Route 59 to 610 west. Route 610 west to North Freeway

exit at Little York Street. Take right on Molly, Hospital on left.

TRAVEL TIME DISTANCE TO NAME OF 24 HR
FAOM SITE (MINUTES) 22 siosPitaL piesy 10 AMBULANCE SERVICE (713) 222-343¢
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' SITE PERSONNEL PROTECTION & SAFETY EVALUATION FORM PAGE 6 OF 6
REM #l DOC. NO.

SEF BEVIEW ¥ have read, undersiood, and ageeed with the information set forth in this Personnel Protecton and Salety Evaluation Form (and
attachmenis) and discussad in Preste Visit Health and Satety briefing
SHSc sicNaTURE T b T R HSS SIGNATURE ' DATE )
COMMENTS: ____ . . P, COMMENTS: . oo e e e
SITE PERSONNEL SITE H & S BRIEFING
Jdeffrey D. Grem __ ___ __ ___ . . _ _ conpuctep ar  On-Site o

___ Richard §. Llawlis_ . . . gy J:0- Gram o ow V}_/E.‘i,’s-”’ B

— I P BRIEFING TOPICS | oite History, Site Health & Safety
R R Tssues, & Slﬁt@, Inspection Pratocol

o
REM K H & S INPUT BY DATE
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NON-EXPENNABLE EQUIPMENT REQUEST FORM

= vame: -l Goan\ Office: _ CEM- [osdend

£:74: Name: Titte: lecdk S i
2ATE: T JRapptw /) )18 Date Requirea: | il 5 <)
—~ $L ™ 009 DGl

Plesse provide tne following non-expendable ttems of equipment wnich are

razuired for: bv:-éﬂj s Clmmclenm#au .
Sfte: Aavalc Aoeth £ South WA 999'9- WR~40PL - DELOE

Has Health & Safety Plan been approved? YES/NO (circle ane)

iz UesCrdPT i REQUIACY (D = Jate <eturneg

HNY Phatoionizer w/l10.22V Sgurce
=W} Fngraytoniler L1, 2y taurce asserdiy
2dS AL yrtVeyar YT

©
I:if‘ Ludtam o Jaar i onnrcat Lurvay tetar y/crane
l__.Eb' =L.1_ 77 Tiame GA1rarign ni . lar

- T Jraganr Mpittogay Carsctir it

Y C - IameoLamers

=“A3-a LT sr M Tierar -

L

1a el TRTEC s

{51 Teonuctt sty Merar

.

i Tinaculars Txind l
. <qnia -1agar
B barcanla snagrater
1 30 A%s
- Yarz, yeTector
i AA L@ J3reTa | jar or
-0 A R N R e L FRLE T
T B T TR P T
iR MSA Tgmogerte (1 lytetars
L Tr3.marcrst a1@ 41% A stratcmar :
Ay
L= y
z22
2t )
7
. . . '. '
* Specific Detecrar Tubes Available A
ex MSA Yltratwis stze smgil and size ldrge available on special request v
Bl
AM1-3
Rl o R T
, L a *(, N 1‘..-.:./'1:‘ Ve )‘-
! G i .a.-';.. f’\{_ ..3'.'
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EXPENDAGLE EQUIPMENT REQUEST FORM

T0: Name: "o, Gegvi\ OfFfFice: ‘l!t:?g
FAOM:  Mame: _ Title: ‘R‘of&:.j" Screnhg
: -~ - ’
DATE: ~Tanvvary H, 17g4 S& 007-60-60/5
- ‘

Please provide the following expendadble items of equipment which are required

o el _Sile Chamclrznlioos

stte: Cavalende A4S R VN é-..J??i*DEZOE

Has Health & Safety Plan been approved? YES/NQ (circle one)

(=™ QESCRIPTION REGUITHED INTID
! “napp Steel-rned Safaty 3gots Z o8 Srze //t[
? Uyar 2pgts, 9" Butvi Z fomv
3 Vienn Sloyag i
2 Latex hlovec 2 pakT
5 un lavag 7 ot
) Hognea Syran-iogted Tvver it Zﬁ?ﬁ?\(
Treex  MSA Ultratwin Car<riages (G0 o) Z i}‘_)ﬂ_ﬂ’
2 Hara Harg 'I
B REM 11 Zasetail Capns
17 Nuct Tace, 28' 2011
fnucrrral Taverajis "lea Zaghcrantt 7 mpa (v
L2 Ay faeg I
13
s
16
17
18
19
*** Additional types of MSA chemical cartridges available an special
request
AH1-8
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APPENDIX I1I

TOXICOLOGY INFORMATION



qurred an §-haur exoasure at about 000 ppm (35° Cl o kalt
four af six rats. Signs of gross avecexposute ware varning
degrees of atana, prostration, and respuatory distrass roi-
lowed by rarcosis. Those that survived appeared (o tgcaver
withaut sgnificant signs of exposue i

Sheit Chervicat Corporatont!t presents the following
observabons i respect to SENSOLY responsas reported by
uncongiioned personingl dunng or tollowng S-minuie ex-
posures 10 the vapor:

Theeshold, odor

b ppy
'50% Thesinold, eve mitation 50 ppm
30% Theeshoid, nase rntation 50 ppm

Mg inadents of illness caused by industtial handling of
£EAK have been reporred, Workers may complain of odor

and transient eye trritanon when handled in pooriy vent-
lzted areas when the concentration exceeds 25 ppm. but
experience shows that transient responges do not lead 1o
significant systemic etfacts, "

Accordingly, the TLY of 25 ppm s recommended as a
comtort level for uncondinoned workery

Refsrencesy
T. Industral Hygrene Bulleon 5C.57.59, Shali Chamucal Corpors-
tign. NY (March 19551

L Communicatnn trom O M Banks, Ind. Hygrenist, Shelf Chemu-
cat Corporanan, (May 20, 1968).

ETHYL BENZENE

Phenylethylene
CyHes

TLV, 100 ppm { = 415 mg/m’)
STEL, 125 ppm ( = 545 mg/m?)

Ethvi senzene s g colariess, Ham=able Liouid with an
dromalic sdor Hhas a3 molecular wewgat or 106 15 4 speci-
¢ gravity of 086258 at 25° C and 3 vapor pressure of U1
mm Mg gt 20°C. The vapor density s 3.7 hmes thar ot &

“Earuratet T gir wirth the svapor at o2 O and A0 mm
132% ot bouy at 1362°C and ireerae gt -9531° C The
closed cud flash pownt 1s 63 F qutomgadion temperature s
B10°F and is a nire rsk Ethyl bercene s Oniv siightly
solubite i water gt 132 € (14 mg, 100mL), but s ruscivie
with aico=ai and ether.

This compound 15 emploved as d sovent ang as an inter-
mediaie L The proauction oF styrene

Ermyt Benzore toxcify 1y Charactenized by 115 rritancyv 1o
the <k ond less markedly, 10 Lhe mycous memoranes
Regeale +opucation of the Laud 1o the suin of rabbets
Causes regaenmg and some exionanuen ana bisreringd!
Qaltel i s ~aractenzea ethvi benzene as the most severe
ridant of the nenzene series.

On the eves and nose, the vapar a1 5000 npm causes
minteratte ifaton: at 2000 ppm. eve antatian and tacr-
manon are -romediate and severe, and are accompamed by
moderie rasal iritation, decreasing somewnal W0 coveryl
minuies, at 1000 ppm, rritation and {eanng, Out (olergnee
develops rapmoly, and at 200 ppm, the vapor has 4 transient
wEtanl On humtan eves.'!

Like bernzene, 1ls cute 10acity 15 10w, the dose ratal o
gurea piIgs A A tew minuies was 10,000 ppme and 3000
ppm dangerous to e 1 30 10 60 nunutes; ammats dying
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Irom exnosure Rad ntense cangesnon and edema of the
lungs, and generangzed v icerai hvperermia. The narcotic
cdose 1of agnimais was 108 ppm. reacnea 0 18 minutes
prececed by verdrge, unstedriness and aravia.

Chronic innglation exposure o SUINFY DI12s. monkevs,
rantis dnd rats ar concentranions rrom 00 ppm to 2,00
ppmM. seven 1o ergnt POUrS Lav, hive ddvss week tor s fong
45 S0 MANThs, proguced ng ettedls «n ail species except the
rat. whicn showed 4 shghi ncredse in the weights ol the
kidnevs and livers. an the a.erage, 107 thase exposed d4i #X)
pom tor 18k 2avs The .nveshigdlors concluded that 4
pOM \Was the DeginminNg eract evet 100 CREOMIC (nhalation
2t the vagor '

1035 ApDArenL 1hdl, ds M s e eltects Can De expec’
e al lesveis proaucireg astire iy disagreeante sk and eye
013000 e TLY musi be mased an | te (atler ettects. Far
the prevention of Lisagresate aritation 4 TLY of 100 ppm
and ¢ STEL or 123 porn are ~neammenced

Other recommengatnrs

Clechosiovakia
ppm. Paland 4T3 23 pom

9760 45

References:

V. Gerarde, HW.: indusiriai Hyvgonas & Foricoiagy, Ind ed , Vol
.o 123 intenscience, NY {1983)

Woll, M.A. ot gi. Arch. inG Heghin 13387 (1956).

Qettel, Ho: Arch Exp Path Frarmak. 184641 (1916}

Yant, W.P, Schrenk, H.H., Waite. C.P, Paity, F.A.: Pub. Heaith
Repr 351241 {193G).

o
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ski et 24" reported that 25% of 68 workers hangiing chig-
roraem i a chemical plamt bad entarged livers. The rengths
of empiovment were between 1 and 4 years. Concentra-
1ans o1 chiorororm w air ranged from 10 1o 200 pom.

In the view of tecent reports on carcinogemcity and
embrvoloxicity Of chfarotorm, the Committee recommern-
daiton ior TLV chiorofarm is 10 ppm a5 TWA and classifica-
Ban as an industrial Substance Suspect of Carcnogen: Po-
tenbal for Man (A2). & concentration of 10 ppm 1s one Lifth
ol the concentration al wiuch organ mury was observed
ard ts Kail of the conceniration which would be derved
companng the touciy of other organic solventsith
*HOSM recommended in 1973 a TLV 30 ppm as TWATS and
i 1974 lowered the value to 2 ppm because of suspecred
carcinogenic potennat of chloroltormit#

Foregn indusinal Aw Standards (taken 1rom Relerence
12} Bulgana, 10 ppm; Czechoslovakia. 70 pom. tor nriet
exposures, 30 ppm Finland, 50 ppm; Hungary, 3 ppm. ror
brief exposures, 20 ppm: lapan. 30 pom: Peland. i0 e
Rumaria, 10 ppm; Yugosiavia, 30 pom- West Germany, 10
ppm (1978)

References:

1. Marns, LE: Clincar Anesiresia Halogenated snesthercs ed-
dar 1 F Artusio, g 2431 F A Davis Carmpany, PHlacegnig,
PA 113651

1. lten, K.F.. Reid, W.D., Siges, L.G. er 3t Exp. Mok Pachol. 19
15229 (1970

1. #viin, 8., Reichard. H., Sumegi, 1. et aF Acls Pharmacol. et
Yoxicot J0ih-16 (Y961,

4. Torketson, TR, Oven, F., Rowe, V.K.: am. ind Hvg Assoc |
37497-705 (1976)

8. Schwet2, BA., Leang, B.K.)L. Gehring, P.L: Tox. Appf. Pharm.
28442451 1974

6. Eschenbirenner, AB.: [ Nal Cancer Inst. £251 (1945},

7. National Cancer instilure: Report on Carorogamens Bioassay
ot Chlorotorm, (march 1, 1978y,

4. Rae, F.).Cu Prelim. Rapi ot Long-Teini Tests of Chioraiorm m
aica, Rats anag Dogs. Soc. of Tox. Ann. Meetngs, atlarag, X
{March 18, 1976).

9, Challen. P.LR., Hickish, D.£., Bedlor, |.: Bt | ind Med 15
243 {19S8) .

10. Bomski, H.. Sobolewska, A.. Strakowski, A.: Arch Cewerbe-
path u. Gewerbenve, 4127 11067

1. vonm Oettingen, W.F.: The Hatogenated Hvdrocatbons Thew
Toxicity ang Potential Dangers. (LS Public Heann Serv Bull.
214£212) 46-65 (1955)

12, Utidjian, HM.02 4 Occup Med. 18253 (19761

13, N10SH: Criera For 2 Recommendeg Standard — DJccupa-
nonal Exposure 10 waste Anesthebc (Gdses and Vapors
{(Marcn 1977

bistCHLOROMETHYL) ETHER

bisCME
CICH.OCH Ct

TLV. 0.001 ppm l‘ = 0.005 mg/m’), Appendix Ala —
Recognized Carcinogen

Tha gricrometini errers, nsichicrometn: gnd ¢r'cro-
merbyl etrer (CNIE) are mighly redctive COICHRSS LAy s
WP G s 0ENNR O dng fign vapor cressures SisC Vi
rdS 4 Moecudr wergnt 0r 1149 g soec o gravity of T4t
Jt 3P C 8 mening porrt or =1.3%°C und 4 boning oot ot
UM s an nadvertent compoung generdied 0 rhe
proguction ard e or CME, which  n the presence of
withar warogen cr hvdroxyi (NS ana traces O wdler ais-
nroportonaies 1 aidehvdes and metnial weich o turn,
pcompune (o tonm isCadf 1 s sowbie o dit D000 ons
i1 dicohal and ether, puf 15 decampaosed By wd =7 1o ny-
Jrogen chioride and tormaldenvae.

BisCHE 15 no ionger user ror chioromethyvtation 0 an-
austry, but 15 used as the —-onnaring indicator tor CME,
because oF ifs greater stabihity 10 workroom air, and as an
ntermediate i aniomc exchange strong-base resins of the
qualernarv AMMOoMnum tvpe.

The carcinogeme potency of sCME s greater than
CME, Attention was first called to the alpha-halo-ethers as
alkviating carcmogens by Van Duuren et " bisCME was
found to be a patent alkylating cardinogen fof mMouse skin,
more potent than either the bela-lactones (f-propiolac-
tone or spoxides (1-diepoaybutanel. Subsequentiv. bis.
CME was reported 1o be a highly potent inducer of tumors
int the resprratory trad t 1o rrucetd and rats i Increasec num-

bers ol guimaondry dauenomls HNooLered e miCe upon re-
peated da v expasures (L DisChNE At | ppm and sQuamous
cell carciramas of the lung ang estMoneuroepitneliomds
al the oteraciory epuhelium e curred i rats Mllowing sim-
Har condihons o inkaidlion exgosure at & reported 0.1 ppm
BisCMmE

That oisCME could be carcinogenic 10r man was frest
observed 1 194 and 1963 foicwang the deaths trom lung
cancer a1 Iwo regtively young emplovees, aged 48 and 33
¥vears rerpectively, wno had warked in chioramethviapnon
operatiuns -1 Later. 1957 4 3%-vear old maie chemist who
had workeq :n botn th- research laboratary and priot plant
during tne panod 1951 1o 1965 died of fung cancer. A
tourth lung cancer dedtn occurred 1n 1971 0 3 32.vear old
emplovee who was 1St empioeeed wg yvears earner. Thus
emplovee nad, nowever, repcrtedly warked 10 the wace-
house ang tank 1arm and (hus was relativeiv removed rom
airect contact with chioromethyt ether operations. Two ad-
diionat empiovees are cyrrentiv atnve, but with lung can-
cef: one age A, had w<rkeg in the research and devel-
coment iaboratary. the other, kad worked for 13 years i
the wdrehouse and 1n the steam-tube drier operation in
the ion-exchange department. Although tive of the six lung
cancer empiovees were considered tobacco smokers, th:s
distribetion ot smokers 15 not tog dissimilar from that of
the general population. This tact, coupled with relatively
high incidence of fung cancer, (6 of approximately 100 em-
plovees), the relatively youthiul age when the cancers ap-
pedred, and the demonstrated potency of the chioramethyl
etherss far ammalstst make these ethers hightv suspicious of
being carcinogen:c for marn.

Further ammal expenmental evidence of the poteni
cancengenicity ot bisCME was provided 1in a repori® of
the hinding that 98 of 111 rats had gross of microscopic
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exposure s13ndard, wnsofar as the TLV can be defined 35
such a standard. There 1s witle evidence that exposure 10
benzane at concentrabons below 25 ppmv causes blood
dyscrasiay ol 3nvy kind. Setting the TLVY at 10 ppm. as  tume -
weghtew average, provides an added margin of satety

If the siandard 13 o be ser at the lowest practicable de-
tectable bimig, 1t o the opinran of some members of the
Comeautiee thit 3 value lower tivan 1 ppm should be select-
ed. In the apsence of intertering substances benzene vaoor
¢an be measured with reasonable accuracy v concentra-
tions at least as low 35 0T poroy ws the presence of cernan
iitacFerences. it wav e difficult to achieve the prescnbed
accuracy and rehabebity even at concentrations somewhat
above 1 ppm.

Bacause the etfects the TLV is designed -a prevent are
chramc i nature, 3 ce'hﬁg desIgnalion 1s not appropnate
and a SYEL of 25 ppm 15 recommended

QOther rer ommerdations: ANS: (1969) 10 ppmy: Czecho-
slovakia {19691 16 pom: USSR (1973 16 ppm: ODR {1973y
16 ppm; Sweden [1975) 10 ppm; BRD {1974) 0 ppm {treats
s carcincgen).
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wacluding ‘eukemia was ipundg to he higher than in the
Reneral peoutalion amang certain groups of rubber work-
5. Monson and Nakano® found 95 Cases of leukenma. vs.
43 expecled, among rubber workers. It was noted that ben-
Zeng has teen used exiensivedv en the rubber industrv. but
s nO longer emploved. although 1 15 3 contamnant 04 ex-
tensively used naphtha solvents, The degree of exposure 1o
benzene i the rubber mdustrv during the fird hait ot the
1940-1950 decade mav well have been excessive. Wilsgn @
has notea geaths and blood aboormalities among workees
mr the rubber industry duning the war vears who weteé ex-
posed, on the gverage, 10 concemrations of benlene vapor
of 100 ppm Nerther Monson-Nakano or other authors of
sunldr papers quoted m the NIOSH update mennton
whether or not aplastic anermua or other bload dyscrasias.
apart from leukemva, occurred 10 the groups of workers
that were studied.

Neveriheless OSHA in 1977 1ssued an Emergency Tem-
porary Standarda (E7S)08 establishing a TVWA Dimit of 1 ppm
for benzene vapor. (Enforcement ot this standard was void-
ed by the Courts). Mutn of the evigence substanhating thes
achioft was the same a3 that quoied in the NIQSH update
HMowever, one additiondl paper was cCited by Intante et
397 i which mine leukermia deaths were reported from
vao rubber 1im casting plants wnere benzeng vapor con-
centrations allegegly ranged from 0 ta 15 ppm. Thus repart
Weas criticaliv exarmined :n OSHA heanngs on a permanent
standarg, wiih essentally the sarme provisions as the E75,
which were neid dunng the summer of 1977 The data on
Denzene exposure 1IN the two plants 10 question, especially
durnng the st part 31 the ten vear emplovment period
{1230 10 1936) covered by the stuQy, were taund 10 be in-
compiete. unrelrable ang contradiclory. Even m 1976 a

NIQSH repart of one of the plants invoived, or its succes-

sor, showed concentratinns i excess at 15 ppm at several
lacations 8 A studv by Harris el 3% n 1973 ang 1974
revealed simuar hindhngs, although the overall average of
ait sampie resuits wdas shghtly ahove ' ppm. Dunng the
pencd 1030 16 1945 or so, when manv of the nvolved
wOrkery were emploved, the permissible concentration ror
benzene exposure (ASA standard) was 00 ppm. In com-
mon wilh tre papers Gted by the NOSH update, o intoe-
malan on cminer pooa abrormanbies was given :n the In.
ractte regort

Epideminicgic stuaies of warkers exposed to measured
low concertranons of benzene vapor have vielded rega-
tive Or «anConciusive resuils Thorpet™ diter studving the
cccurrence of leukemia :n a popuiation ot 38.000 workers
i 3 vanety or European petroieurn and pelrochemical op-
erauons, some of whorm were exposea at levels of benzene
that occasionaily reacned [0 oorn. aver a4 penod of ten
years, lound that deaths from leukermnia "were not abnor-
mal” tar the countnes involved (18 ¢s. 21 21 expected)

Retrospective stydies of ernpiovees ot a large chemical
campany, expoied lor many vedrs (0 denzene, mostly at
lowe tevels. revedled ro evcess morality Y4 A cohort ol
5G4 workmen were divided 1nta tour exposure groups verv
low exposures, less than £ ppm as time weighted average
(TWAY} low exposures. 2-9 ppm: moderate exposures, 3-24
pprn: and high exposures. ¢have 23 pam. In many dreas
there was 81posyre 19 other chermicals ds well as 1o ben-
rene . The duranon of exposure was also divded 1nto 1our
group>, with 186 warkers having 10 excess of 20 years,

Qf 102 deaths, two were due to anemd. two to teuke-
me3, ang une bad leukenug as 3 comphicanon. Of thase rive
cases. onby nne, an autopsy-contrmed permaous anenna,
Invohed & previous exposure [0 benzene of sigmiicance,
5520 ppm months. The other anerma death. chagnosed as
being of the aplasuc type, was of 3 worker vath 433 ppm
months ot henzene exposure. Fwo of the leukemia cases
invoived exposures of 545 and 305 pom months, fe-
spectivety, winle the third was of 3 worker with only 18
pan maniths benzene gxposure,

To put thise exposure data 10 peEpective, three of the
doceased workers had had exposures 1o benzene equiva-
ient 1o 40 vears’ emplovment in cancentrauons slightiv
above or below 1 ppm: the exposure of 'he jourth, f
spread over 30 vears, would have been at a concentralion
of 005 opm.

The predicted deaths from anesua and feukermiy were
0.2 and 1 respectively. The fact that, apart rom the perni-
Cious anermia death, there appeared 10 have Geen no dose
response refalionstup, dpparentiy ted to the conclusion of
the authiors that “no mortahily hindings diweclly atinbutable,
to benzene exposure were observed”

The NIQSH update mentions the consistent gbserva-
Hons of Chromosomat aberrations associated with henzene
exposure. but Turther comments that the imphicanons of
these tindirgs with respect to benzena leukemsa are suli
not clear. The posshility of a chromosomat instabilrty act-
ng as a stimulus for 3 latent leykemogenic virus has been
speculated upon UM This question was discussed al some
length at the Internatenal Warkshop on the Toxicotogy of
Benzene. rekd in Pans in November 1976. Tough*® had
previcusly reported that marked aberratrons were found
onlv i ptants where concentrahions ot benzene vapor
were beireved (o be between 25 and 230 npm, and that no
sigricant changes were observea at 12 ppm Form 49
however. stated that there had been 4 iew positive. 3s weil
as negatve, reports at leveis between 5 and 25 ppm The
CONseNsus OF OpiNIon was that the s.gnilicance o the tind-
mmg of incredsed chromosome aberrations far the occur-
rerce of benzene ieukerma was still not ctear Mauger: and
Pollineer reported tnal among Hahan shce workers “dlmost
ail the cases ot haemopathv due (0 benzol which lead to
death snow teatures of termingl leukemig. ... ardd (the ley-
kemige) were jlwdvs preceded by aptaste canditions

Opimans of the warkshop participants reiative 1o the
appropnate TLV for benzene were vaned. The nnat recom-
menddl.on was to retan 10 ppr 45 3 permussidle TWA,
which must not be exceedesd fut it was aiso specined that
benzene should not be #mployved when supstitute mate-
rnats were avasiabin.

DeGowin’s repcrt*™ of a case of teukemia toliowing an
apparent bengzene-induced apldsic anemia Contains a dis-
cussion whach unplies that there 15 evidence that aplasuc
anemia per se mayv lead to leukemia, and that delaved
cases oi thus disease are nol conhined 1o aplasiic anema
due 10 benzene. .

1115 the opinion of the Commuttee that the characteniza-
tion of benzene 4s a leukemogen, by NIOSH, 15, (n essense,
vahd, although benzene may be what Truhaut has de-
scribed as a ‘secondary carcinogen” S An A2 natation
should be apphed (o benzene in the TLV Listings.

On the other hand, the Comrmtiee does nol agree with
the NIQSH recommendation of 1 ppm as an occupational

3%




numersiss organic chemicals {1 s round 10 23s06ne trnm
trace 4meunts 10 33 much as 30% concentration in same
CountRes
As an acute poison benzene produces narcanc efiects
comparasre (o those of (aluene: it 13 4 mare potent narcol-
+« than tre aikanes or naphthenes of sirmilar boiling sounes.
But the errect of chromc exposure 10 this compouna 1s hy
tar the most senous disease Cauysed hy aniv of the common
hvdrocarnon solvents. s action on the bone marrow may
resuit i deleclable alterdtions, and. 1 some nstances.
aphastric amermia. The reported LDsw oOfalty i young adul
gty 5 38 ml /b
N 15 unsque antong hvdrocarbans as @ mvelotoxicant =
Muare than 1) faral cases of henzene posoning had been
recorded onor 1o 195949 Vigham and Satam histed 16
Jgeaths iroeny chronic benzene poisnnmng in two provinces
in ftalv Retween 1960 and 1961, tieven of these were diag-
nosed &y eukema. which may develop several vears aner
cessalion Nt exposure {0 henzene
“Most ceaths from bengene have resulted from expo.
sutes of 1~ e order o8 290 opm or rhore. In a tew instances
concentzr-ons of 1000 or even 2200 ppm bave heen roc.
orded in workplaces where deaths occurred. Some of these
are Legre ' 210 1o 1050 ppm. Greenburgs 70 o 1800
agm, witr over adf above 200 Sowaiich D 100 1 00+
measured. aoe ieukerma case desecribea by Hunteed and
sahlgry'™ <o years arrer exposure at over 200 npm: Green.
burg, @ 13 to 1000 ppm in four rooms; Helmer ' 140 1o
X0 ppm aier improvements; Savilghty 9 318, 433 and 47
ppm: Koziowa i 47 to 310 ppm: vighani -4 190 to 650 ppm
atrer tour «2ars death nom leukemia, Juzwiak ' 31 16 156
pom, Aksay oM 150 12 650 opmand 210 to 630 ppm o 24
paltents &~ % acule leukerma or preleykemia. ikeda, ™ 100
g 80 por~ ¥ deaths, all females, aone rrom ieukemia
Winsicw B however, reported 9loog changes o work -
ars v.nere ¢ 2ncentrations of henzene vapor beiow 100 ppm
aere louns Heimann and Fordi™ foung one death and
hrep Casas ath blood changes woere air analys:s tor ben.
zene shea2g a4 concentratron of 105 ppm. Wilsont® ra.
ooried three 131 C35€5 10 3 plant where the average can-
centration T' benzena «anor was 100 ppm In g rirth room
dssoCidted b benzere posonng, Greenbyrg''™ found 11
'Q 537 ppm S0 tar as <an e dewsrrmemed he lowest mea.
sured CONCentranon ol DENZONe v4por associated wih 4
tatat case @ Lenzent iMoxabion (due 1o apiastic anema)
was the 90 Som reponed by Hardy and Ethins in 19482 n
2 plani where repegied air andbvses were made. and a nym-
her of other workers showed saime Blooa abmormahties,
Blaney'is found hittle evidendie o berzene intoxication
i a group of 50 workers reguany expased 1¢ benzene tor
about 13 vears Concentrations were generaly low. Hul uri-
sary phena: measuremends vhicgted some exposures ot
the arder ot 25 ppmi A tollowup several vears later
showed na ewidence of persnhing bload dyscrasias. Na
-ases 0! leygkgmia are known la have occurred in thig
-gun of workers. Pagnotta et afh found warkers 1n rub-
v ~areading operations involving naphtha with & rela.
alv mgh Lenzene content expoied (0 benzene in con-
“trations which were 1of the most part between § and 25
4 4 nymber of blood stuches shawed 4 Tew abnorman
but oniv two were 5eidus o warrant special consider-
1 ane case the possibility ot leukemia was ratsed,
w neing removed 1rom his jon and ghven iron therapy
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the worker recovered Becaws of several job changes nis
benzene expasure could not be retgbly estimared,

The other woarker was 11 a groug studied intensively
over a nenod of several vears By Pagnotio =5 He had 3 rca
count hetow Inur auilion 3 Remogichin below thweiye
grams and sutfered trom nase bieeds. His benzene expo-
sure. as estimated from several unnary phenol deterrmng-
LS, was [0 abaut 40 ppra Alter his exposure to benzane
was lermunated. s Blood picture gradually eeturned to
normal. The 38 workers in s plant were followed up for
15 vears after ihe vie gt naphiha contaming benzene was
giscontinued, Nane showed any SIgns ol reananent Hicod
abnormahities. There were three deaths, none bewnsg trom
leukerma, 1t was concluded that 25 ppm of benzene vapor
15 sale tor most workers, but that since the mandinn of satety
s smail, 3 TL'/ of 10 ppm was recommaneied 49 Eling™ i
3 sumemarny of the tiadings in the o aber spreading industry,
came (o a simudar Conclusion

These conclusions were conmisient with  those ot
Fuchstl in 189, who jourd vanations in the tiood o
tures o three workers but did not consder that tre
changes were proved to result tram tneir benzene e«ao-
sures of 19, 28 and 4] ppm. respectively He aisg stated (rat
he cau!ld hind ao daia i the literature on proved benzeng
poiscning 1n concentrations below 16 ppm. nor ¢ouid he
find any Soviet report which cited reasonrs tor decreasing
the Russian MAC 1C B ppm.

Two investigdtars have studiea the ettects an rats ot
exposures al refalively iow ievels o1 Benzene vapor extend-
ed penods Deiwchmann er gM8 tound that atter 5 10 8
weeks 0! 3 hoursday, 5 days/week exposuré al 34 ang 47
ppm, fals deveioped a maoderate degree of leukepenia, but
tnat nane resuited frrem 1510 31 pom Nau et ai2% found a
decrease in the white blood celt counts ol rats tollowing
756 hours of exposure 3t 50 ppm ot penzene on a schedule
of 8 hourssdav, 5 davs/week. Reguced amounts ol ONA 0
the white cells, a depression i myeloc, Lic aclivily, and an
mncredse in the realive numhers ot red cell precursors in
the bone marrow were 3lso coserved

There have been numerous reviews of the iiterature ol
benzene ialowication Nofewoarthy dre those of the Na.
tional Acadgemy o! Scences n 197600 anct tha NIQSH
cnterna document an benzene, publisned in 1974 5% Ag g
resutl Of this extremely tharough raview, NIOSH recom-
mended a workplace Lime wesghted a-erage standardg o1 10
ppm with 3 ceiling of 13 ppm.

In 197h however NIOSH ivyued arevised recommenctd-
han tor ¢n occupational exposure standard for penzene 4
The key to this recommendation s the statement (o the
introduc ton that “Because f s not 3 present possible 1o
astablrsh a sate evpasure level 1or g carcinogen, the NMOSH
recommendalion is 10 1esincl exposure 1o verv Jow ipvels
which can shit be rehably measured in the workpldce. ' A
NUMBEr Of felerances are given, premanly 10 suppon the

charactenzation of benzene as & carainagen (leykemogen)
Thus mast relate to leukemia cases assacialed with heavy
henzene expasuces, etther measured or inrerred rom asso-
cratian with numerous cases Of aplashic anemia or other
biood dvscrasias, Others are epidenioiogic studies on can-
cer 0 winch no evidence of the degree. or pven fact, ol
henzene oxposure 15 cied. Thus in at teast two ot these
pepers. 6 the word “benzepne” does not appear In these
and ather papers the inCidence ol various (vpes 0 cancer,




BENOMYL

Methvl 1-(butvicarbamoyl)-2-benzimidazalecarbamate; FONH‘CHJ CH,

Beniate N
W,.wcooc»«,
!
- i

C.,H..N,O]

TLY, 10 mgsm?
STEL, 15 mgrmd

B

l S 8enomyl is 3 white ervstalting solfd. which has 3 mate.  pbm O08%) for dogs. Pesticide resijue tofarances have
cular weight of 29032, It decomposes without meiting and baen established vy many food crops. They are 4s tugh as
I has 2 negligible vapor pressure. indicating exgosure would 15 ppm for stone fruirs and [ood addtive tolerances are s
] be in partculate form. Very slighttv soluble 1n warer, it s high as 50 ppm ror raisins Y ta g three-generauon rat re-
soluble 1 xvlene, acerone. dimethviformamde and chioro- production studv no compound-related reproduction- or
form Y Flyarometrie and colormerric* and liquid chroma- lartation differences were observed among corirnl and
I tographici® procedures tor determming restdues of beno- fest groups even at 2500 ppm (0 25%), the highest d.etary
mvi have been published. level fed. tn a teratogemc study in rat nether tne nutcome
Bernomvi 15 the common name for this fungicide and ot pregnancy nor embrvonal deveiopment was gtrected
ascancide. even at 5000 ppmm (0 50%), the highest dretary leve! fed. In a
I The acute oral LDy tor (he rate 1s >10000 mgskg. The dominant lethat mutagenic study in the rat. benomvl was
acute skin absarption t Dy f0r the rabbit 15 > 10.000 mg/ke. not mutagenic at 2500 ppm (0 25%), the Mghest cietary lev-
Applicalion 1o the shaved mtact skin of fen male guinea el feg ™
I mgs, at each level as aqueous suspens:ions contarning 3, Cardiner er gi* showed that rat and dog etiminated
12,5 and 25% benomyl as the aclive ingrechent in 2 50% 299% of single, oral doses of 2."'C benomyl via the yrine
wettable pawder, resulted 1n neghgible wretauon. One ot ana teces within 72 hours. The major metaboite was me-
ten guinea pigs nad mrld erythema two davs alter apphca- thyl  S-hydroxy-2-benzimidazoie-carbamate  which  was
l tion at the high rate Al guinea prgs at the two lower rates present 1n the urine as ghucwronige and/or sulfate conju-
and in a contrat showed no raitation aiter two davs.' ¥ In- gales. Residue cata on JOR and rat Lissues Irom hwo-vear
stitlation into the eves of rapbits of 10 mg oi dry 30% pow- chromc teedng siudies demonstrated that benomy: and its
der or 0.1 mL of 10% suspenston 1n nmuneral oil causeda only melabohites 4o nal accumuiate in amimal tissues
I temporary mild comunctival trrtation.a” The acute mnhaia- In view of the low order of acute and chroric ‘oxicity
ton LCg 15 22000 mgsmd (> 2 mgsL) for rae and s the 7LV of 10 mg/m} and the STEL o 15 mg/m3 appear
equwatent 10 2825 masmo [ 0.825 mg/L) for dog tor appropfriate.
I four-hour exposures Fhstoiogically, there was reduction of
spermatogenic actvity in some animais. With regard to this References:
act.vity, no-etfect leveils for benomyl 1or tour-hour expo- L L du Pont de Nemaoues & Co. nc.: Technical dats sreet {june
sures are eguivalent 1o »100 <40 merme (2 O <ON 1974).
l mg Ly for the rat and > 325 <825 mesav (> 0325 £0825 L Pease, H.L. Hol, RE: | Assoc Offic. Anai Chem.
mg/t) 1or the gog. Agdmonailv titeen tour-hour inhala- Sdiki 13591402 99 Y
10N exposures at the equivatent ot 100 mg/m: (0.7 ngrLy 3. Kieklsnd. LI, Mo, RE., Peise, HL: | Agr. fong Chem
of benomvi over a penod of thiee weeks proguced no chn. 201 36B-37 19TY),
l ical or hidopathologic indicalion o1 dccurmulative eftects 4

. LL du Pont de Nemours & Co., tnc.: Lnpubhished g
n the rat*

5. Sherman, H., Culik. R., Jackson, R.A.: Tox. Appl. Pharm 12 303-
A low grder of 1oy has been tound in chronic stud- 315 (1975),

8% In iwo-vear teeding stuches no-effect levels 1n the giet 6. Gardiner, | A, Kirkland, L1, Klopping H.L.: | Agr Fuad Chem.
are 2300 ppm (0 25%; tor rats (hignest level fed) ana 500 22¢31.819.427 (1974

BENZENE
specitic gravity of 087865 at the same temperature Ren-

CH, zene has a flash pomt of - 11.1° C (ciosed cup, 12° F), mak-
YLV, 10 ppm { = 30 mgsmd). Appendix A2 — Suspecied g il d (_j.;ngerous r'.-rg hazard. .’?‘wds formerly dernved al- '_
Carcinogen most exclusively by Qnstf!lataon af coal tar, but now comes
prirmacily from petraieum, erither by extruct:ion or by deaik-
viahion o! toluene. Benzene 15 shightlv soluble 1n water, but
solubie v 41l proporuens in gicohol, acetone and ether.

Berzene s 3 colorless, non-polar hqud, with an ador At one ume benzene was an important solvent, espe-
chargcternstic of aromaic hvdrocarbons. It has a molecular cially tor rubber, as a diluent in lacquers, and in paint rem-
weight ot 78.11, a boding po«t of 80.1° C. a meltung pount avers. Al present such uses aze munimal; most bengene s
ol 3.5°C, & vapor pressure Gt 75 mm Hg at 20°C and a consumed in the chermcal industry, 35 3 raw maienal for

STEL, 25 ppm { = 75 mg/m3), Appendix A2

¥
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4, Aver, HE, fezoauneck, MS., Scheet, t.D: Reot ar Sunev of
air-porne Dusocvanate durng Sprav Appheaiion of Pofvure-
tnane Faam Dw o1 Occup. Meaith (niQSHY, Gincinnan OF
- vAarch 1983}

5. Kongen, R.8. Craft, &.F, Scheet, LD, Sanki, SL.M: Am ing
Hyg Assoc [ 2712 (1966

6 Bruckner, H.C.. Avery. 5.8, Sletion. D M. Dodioa, YN Ro.
navne, Lh: Arch Env MeiA 18 619 (1%

METHYLENE CHLORIDE

Dichloromethane
RO

TLY, 100 ppry ( = 180 myg/m)
STEL, 500 ppm ( = 1700 mgsmi)

sethylene chiornide s a coloriess voiatite haurd. sofuble
A owarer 10 oniv 1% by wegni bul compietely misciple
with most orgdmc solvents It has 4 swoetish odor, e
mast chlonnated hvarocarbons Fhe moiecular we:gnt s
B84 943 specinic gravity 1s 1 115, poding pornt 15 40* C and i
sohigiiies at ~95° C. VWath ats migh vapor pressure (373 mm
=g at room temperature, 2 37 CJ sustantual concentraninas
o R qBOF dre reddilv dChieved whenever mernyiene Cnio-
rae s spulled Or sp123ad owl aver d 1arge surtdce, even N 1
space that 1s Nof Cioseiy connned. [ s non-lammdaoie by
sangdra tests. bul wul byrn 0 exlrerme conagil:ons
Methyiere CrOonge s widely yoed 11 Daint remaosers
41 d SQIvenT 'OF D1asiiCSs 45 4 sewredgiNe d2ent in procelant
~ qigley 'Of ALr0SCH IDFAVY 4a™Q0 A% a T'oOwng agem -
~amg Ire ool 15 Nl 3 4000 0Calicn 0T evgQsyre s nee
Lncenr-augns of 00 oom rapgortegly are "ot highily Ger-
L cotinle
Lrquit mesaviang cRforide s saimtul ane srotahing
< dsheg N tee eves Of i CONmnag on Ne kit Dy glavat
L OTHAR OF DiNT reMOVEr TOrmuiglsang A purn can reguil !
s A0l DIaMmptiv removed tom the eves and swn o Te
s aie oras Dy 107 ra1s s apout 2000 meske
Accorging 'o Lehmann and Flury, <heht narcoss G-
cure 3t W0 10 » 100 2RM i several sNeCes Gf atrmaes (ke
Tatdr TANCATITALON TN S@ueN ROy 2Y005uTe 1S ginen
~any Juinonties ¢+ a00ul 13080 pom: 0 Rats excosed
ast 1A Rogrs 3 Sl ol U0 ppm snowed sngnt tner
CmARRES W NICH were SOl tauna 3t # davs - Cals exSisen
‘Dur 10 er@nt davs of T200 opm tor tour weets ware INunag
 tave wanev ang hiver ¢nanges Hepoper ang associaies -
“LLn0 hat 30y Seven-hour exposures at 00 ppm tor <
manthy had ng discerciale eirect an dhaegs 4ard ratteis. and
un reduchion n INe rate of growth of guinea Digs At
10 000 pom. four hours 4 ddy. o7 seven and one-hail wesks
gors and guined pigs, Hut not monrkeys, rabbes or rats de-
vetaped hver inwary vioskowitz and Shapiror® reported
tour cases O poisoning wath one iatablv apparently due 10
narcotic achion. Cother™ reported two cases ot DOVOMNE
@t paiters wha suttered trorm headache, giadiness, stupar,
rettabihity, numbness gnd tngliag i the hebs, Kuzelova
ing Viasak!? noted complaints or headache, ratgue and
~ration of the eves and respirdtary Passages by workers
wpased at concentrations up to 5000 pom. Neurasihenic
©sarders were tound .n S0%. ¢ digestive disturbances in
% of the pevsons exposed. Three acutle poOsoOnIngs, one
egbving lass of canscigusness, were recarded wahout
ariQus diter-ertedts,

Weiss¥ stated that a2 chemist gfter 5 vear § exposure de-
veloged (oxc encennalous with Acoustical and ooticat de.
lusions and Mallucinatrons. Conceniations rmequentiv ex. |
ceeded SO3 pom: values Of 660 ppm, 80X bom. and near the
tloor, 3600 opm were aoted

Cotubtovsis and Kamehainova® (ound Lver dutdse n
workers exposed (0 meinviene chicnce dnd ™methanor
which they Jditnouied (0 the 1Ormer Exposure congentry-
Lons were Aot regofted.

In the earty 194075 metnviene chionide was corsderad
the least toxic Ot the Chionnaied Pvdrocdrson soivents
when 4 sate industnal air herat of 300 Do wds proossed by
Heppet ef 2l '™ and later adooied Dv (he Ty Commites gy
protectinvg enoufh 10 Orevent 3ay SigMncant ~ardstg et
‘ecls of hiver nury

Sugsequentiy Stewdrl ef JA™ recGrieq 1ngl y gMIhCaEnt
quénhifies ol carbdn monaoude and C3rpownemsgion:n
were produced N TuMans ‘eceving s.Ngie eXSCures 4(
300-1000 com of meihviene chiorge The (aroownemo-
gfoom concentralions reéngried Dy EIE‘.\.JH Jopromared
thnse considered oGIECHChadie 1t Qur 'O 1nNALiGr At car.
DO Manaedy

Vore exiensng 2wdmunanen of OO Sragydt v rrem
MERVIENS - mOnae wds HAler teRarted Ny 1P sgme cupshi.
Jalors T Hgman JQIGNIeers AxNQseg O mare afe .
sefe at XN com o ter two nours (2000 0pme-rogrs wme ngit
at the Ci nermuited tor 3n 3-rour exdasure al 36 comb
resyited 1M CArHoxvReMOo2ionn levery N eN{ess o (NGse
permitied 0 nQustry 17 om esgosure 1o CO dione

This bndimg of (Ne Dady § Cafadiy (Q Merapo e me-
Myigne Cntonde 1O CO Ywas (Omnnrmeg Dy 'lali'\ev, VeRepMan
and Eikgny -0 03 smail R10U0 OF workers exgoseq o 30
N0 pom meinviese cRlcnge Such d2iv epedlent ~10o-
cures resuiten 1 eQuihBnium 0100d Cancenranans o Cars
COYYREMOICEEN ALY, =gt ACC edsed ' a0 1Mdl .3 we TV
maYE 4w oy TGl ST w0 "P"P GNP hae NOTEMEen: C Cer-
CENT CIORGARPMOK.ODN 2 3 5% 1ram g ddy s encsore at
MO 1 220 pom Of MethyieAs CRIONNE -$ aDDrouTa 2 4 108
sdme 35 [hal evelQUed TOmM 3 Jdd by exoayure 1o O s s
ey ot 30 pom

Divirceneo  'ound 1231 fumMans eposeq o ot nom
methvieng CN.OUGe '0r & NOurs Nnag 4 <a’boxvRemed Jmin
(COHby vatue of 3 22% = 0 2.%, whergds an B-hout »00-
sure al 130 pom proguced 3 39% = 00b% ievei ond an d-
hour exposure at 200 opm resuited 1in COMD fevat uf 5 3%
= 063%

in an exiensive study several heaithy adubs or Dot sex-
es were exgased rram 110 times (0 methviene criongce
vapor concentrations of U030, 100, 250 or 300 ppm er pe-
nods of 1. 3 and 73 hours :n a controlied envirorment
chamuper. These studigs were des gried 1o siumulate the hvpe
af exposures encountered it the indystridl seihng and con.
sisted Ol both steadv. non-tluctudling apor conceatra-
tons Exposure resuited 10 3 promet elevalion O cargoxv-
hemoglomn  The elevation persisted fonger than COMb
frorm CO algne wrice metabolism ot the absaraed methv-
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ene (= ride continged arrer exposure cegseq This sol-
ventanituced COHD s anparently agded t0 the hodv bur-
den o ciroon monouide denived from ciher sources.

Thes siudv corroborated previoys single exposure stud-
#s 0 hes no deletencus etlects upon ihe heaith ar perrar-
mance 1 Regithy Jdults could be detected when they
were ienestedlv evposed to 250 Ppm or less 1or 75 hours
Per dav ve ddvs ger week iny ) weeks, or n the case of
the male subyects 10 300 pom on tweo CONsecutive days. '
Among ihe pardmeters stydied were compiele biood
count. « hricyl chemisiey (SMA 12), EKG, serum nghycer.
[ LU, P oressure sunrective RN and SYMPOOMS, uring-
hsts (Comustig urninary urabibinogen, newroingical tesis,
EEC. vivual mvoked response. pulmanary runcuon andg cae-
Native s erinpss nime rslimanon. ceorairation. anthmelic
AN 1nSneeclion eyt

The ~crease in COMBD was related to the magniude or
the vaper exposure Born AUranon o exposure and vapor
CONCENI Aton were 13C:018 Seven and one-nalt hour expo-
SUTRS 0 T3ACENIrations s 15w as 100 ppm 1or § davs regyly-
ed wr C2HD clevatinns anout 3 percent in nORSMakers
The 0aor was not ohiect:ananie a1 <50 ppem and many syn-
BCls Coulg not detect 1t a1 3 or 10 ppm

Since "ne 1oac etfects of merhviene cnloride are due in
Part ' s Corversian 1o cirhon monoxde. they would pre.
Mg ~e 3, gmpniag oy '"e presence i Cyroon PO -
dron s air Poder or 487 0uRd the wrrects o CO and
e COMY irogm methy enp Chlonde (o ne goditie q .
TOUTPAD ZaGI0 tes s AT® fgts Therergre BRGNP e irere
JCOMD e ] e ROS LI T TN YOS O Muthy e [SaRatarar
S0 CITTRN Ao G8 TP aparoptiate 2Aual N inr mix-
TUERS UL T N used o (Ierouning aheiner Ar nor t=e
CYDOSUIC N gocent o

A teeweegriel gLerane TLV « 1 20 ppm recom
TEENGCE T RNV IONE LNIGHIe 1n the Nsence ot ncc.ng
TOR3 Sahgte y LMEGT Tanawude RIS recoemmenia-
ton is based Lsopon experimentyy data obrained trom non-
STMOKInK T aies AL rest. 40 shouid xeep COHb ieves wail
TCI0W 3 rercame NI L) OpM s recommenced wnce
<did M Cald Ihal neiher HraeGiratire Ny reLaonsey nnr
COHR Pl B L Y Y S T R 12 D RNDOSLres 1)
ETRL RS miarge - 4 S Uancyrrert avpasure 1o BiaT Y]
TOUITE G CIIDNN MIOOMCR G RegE go L, Ty AT T O
JreRANTH O P e gy, DN Te MO didiusiment 'r Ratsl
CAMINIe] e rtact

Nrs e ammeaggtians SIQSH 11978) 75 ppm AN
Cermar, AT a0 rong g 19391 200 ppm v NS Thsin 30
pOM L3R T 15 ppme Egar Cermany ST 2amarmig
19751 runostavia (971 gne Czechoslovak.a ,'uTh) -4
pem’ Sweden (1978 100 oom  siners 200 or 150 ppm
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TOLUENE
Toluol

CHCH,
Skin

TLY, 100 ppm { = 375 mg/md)
STEL, 130 ppm { = 560 mig/md)

Toluene i & colorfess liquid with & tvpical aromatic hy-
drocarbon odor. Its mplecutar weight and specific gravity
are 92131 and 0866, respectivelv. The boiing pomt s
110.7% € and solidifies at -95° (. At 25° C, the vapor pres.
sure 1s 28 i Hg. The closed cup flash pomnt 1s 30° F. it s
nsoluble :n water, But miscibie with most arganic solvents.

Farmeriv genved solely from coal tar, toluene 1s now
obtaned chmefly from petroleum, and 15 grésent it gasohine
and manv petroleum sotvents. it s used as a solvent in
gaines ana coatings, for rubber, ails, resins, etc.; as 3 raw
matersal for rhe manufacture of benzene and 2 host of
other chemcais, including TNT, TDI, and mgredients of
detergents dves and drugs.

Beu use of is wrde adustaal use and chemucal sirilari-
ty to benzerne, the lueratyre of industrial oxcology and
industriai medicine, particulacly the latter, record numer-
ous wvesthigatians of the toxc effects of toluene. Accard-
wnig to Palty: the canceatrations of 1aluene and benzene
required 1@ Cause grastraton at muce are apparenthy 3000
ppm and 4707 ppm, respectively. Death trom acute poson-
ng results frogm 10,000 pom taiuene compared witn 14 000
ppm of benzene. Several inCidents af workers being over-
come by 1oieene vapar. usuaily n confined spaces, have
teen reporteda Longlev and co-workers? describe such an
avent apcard ship where 26 men were overcome There
Wwere No Ceal™s gr senous allerertects. NO aritalion of eves
ar respredton. passages was observed.

fram ihe standpaint af chrome poisorung, tatyene does
noL Cause 1ne severe mpury 1o the bone manow character-
SUC gf benzene paisonung CGerarder stated 1t the my-
ciotawc:ty of bHenzene was completely absent 1n tolyene
and ather atkw! derivatives ot benzena. Von Qetungen et
aks foung that exposure ot rats at 2500 to 5000 ppm of
woluene caused a temporary decrease n the white-cell
count, but na evidence of imyury to blood-tarming argans
or lver. Greenburg and co-workerset® studied a group of
panters exposed !0 loluene n cancentralions ranging
from 100 to 1100 ppm. Thew hindings included enlargement
of the liver, macrocviasis, moderate decrease 1n erythasvte
¢ount and absolute ivmphocyioss, but no leukapania,

Wilsomes found that among workers exposed 3t jass
than 20 ppm of toluene there ware some complamts of
headache, lagsitude and naysea, but physical findings were
astentially aegative. AL concentrations between 200 and
500 ppm impairment of coordinal:an, momentary loss at
memary and anorexia were alsa present Between 500 and
1500 ppm palpiation. extreme weakness, pronounced lass

400

of coordinatton and impairment of reactron time were not-
ed. The red cell count fell in muny wstances, and there
were two ¢ases of aplastic anemia, i which recovery fol-
lowed mtensive hospital treatment. A later comment by
Wilion ! however, suggests that he did aot rule out the
possibiility that some of the above effects were due 10 3
benzene \mpunty in the tolueng usaed.

Aecording to Faithall,® severg axpasure 1o toluene may .
rasult iy 4 pronouncad Srop in the red count and parnat
destructian of the biood-farming elemients of the bone
martow. However, Gerarda!™ stated that extensive anumal
studies clearly indicate that toluene is not 2 bone marrow
pason. wWhiie there have been accasional reports of aplas-
t¢ anermi3 attributed to tolusne? in some instances the
présence of benzene was not preciuded. and there have
been no “eprdemics’ of this disease among toluene work-
ers comparable to those which bave resulted from ben-
Zene, Powarsi'dl reported six Casés of aplasnc anemia, one
of them fatal, among glue smiffers. Although toluene was
the sglvent chiefly used, no analysis was given of the giue
involved in the fatal case. Exbosures in these cases are
much greater than would normally anise rrom occupanional
use of toluene. Thus Knox and Neisont'™ described an in-
stance of permanent encephalopathy involving a man who
innaled toluene regularly far over 14 years.

Von Qeitingen and co-workerstt found that human
subjects exposed at 200 ppm sutfered shght bul defimte
changes 1n ruscular coardination. Thev concluded tha
such concentrations were ynitkely to have anv discerrible
untoward effects on health. Cerarde® however, beheved
that von Oetingen s work did not justify the 200 ppm iim-
i, Ogata er a2 rtound that experimental human subjects
exposed at 200 ppm for seven hours showed prolongation
of reaction tirme, dezr23ase i pulse rate and n sysiohc
blood pressure. The - consider 200 ppm 100 high as (he
MAC. TakeuchiCM exposed rats a1 200 ppim and hugher con-
centrations 91 lojuene 1or 32 weeks ard then 1o benzene
for 39 davs. On tne bas.s of ditterences found between Lhe
toluene-expised animals and controls, eg. changes
weight of adreras glands, he suggested that the \MaC of
200 ppm {or toluene thnuid be reconsidered

Smyth et &/ reported an oral LD, administered 1o rats,
10 be 7.33 mL kg

Gn the bass o! the above daia, a reduchion i the TLA
far tolyene trom 200 ppre ta 100 ppm s cecommended,
with a STEL of 150 ppm.

Other recommendations. Cook (1948} 200 ppm: Smyth
{1956) comments that this bt may peremi eariv 91gns of
narcosis Ehans (1959) 200 ppm. ANSH(1967) 200 ppm- USSR
{1967) 14 ppm, Czechostovakia (1969) 30 pom; West Ger-
many {1974) 200 ppm; Sweden (1978) 100 ppm.; East Cer-
many (1973 50 ppm; NIOSH (1973) 100 ppm,
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lene c~innge conttnued alter exposure ceased This sots
vent-induced COMb 15 dpparentiv 3aded (o the body bue-
wen Gf Carpon montxide denved [1om other sources.

Thus stuciv carroborated previous ungle expasure stud-
15 10 that no deleteriaus elfects upan the ezlth o periar-
mance of healtky ddults could be datected when theay
were repeatediy exposad 10 250 ppm or lass for 7.5 howrs
per day. five davs ger week for 1 wesks, or n the case of
1he make subjects, 1o 500 ppm on two consecutive days o
Among the odcameters studied were ¢omplete bload
count. Ciice. “hemistry {(SMA 1), EKG, serym mg!vcer-

idey, biood pressure, subjective s:gﬂs 2 SYVRQERINS. wing

tyyig (ComBstn) urirary urobilindgen, neurcfogical tests,
T EEG, visual avoked respunse, BulMOnary tunction and cog-
native, JIBFINESS, LB eSTIMItian, coordnahion, anthmetic
and irspection resis

The increase it COMb wis retated 1o the magniude of
the vapor exposure. Both duration of exposure and vapor
concentration were faclors. Seven and one-hatf hour expo-
SUPES 10 concemrabions as fow as 100 ppm for 3 davs resuit-
ed «n COHD elevalions apout 5 percent 1n NOASMOKers,
The ocor was not chiectionabie at 250 ppm and many sub-
sects could nal detect ot at 30 or 100 ppm

since the towc effects of methwiene chicnde are due in
pare 10 115 CoNversion 1o carbon monoxide. they would pre-
sumably be augmented by the presence of carben monox-
e i the 3ir. Poder of af*y lound the etfects of CO and
the COMD from methylene chlonde to be additive «n 1.
hour exposure tests with rats Therefore, whenever thefe ig
a commred exposure 10 the varyrs of methviense chionde
ang carban mMonbwoe, the agpropndle equaticn 16F mix.
tures should be used. 10 determiming wheiser or not 1he
expasyre 1§ oceptatle

A lLime-weighted 3«erage TLv of 100 com s recom-
mended tar methyiene chignds in the absence of occuna-
tgnal exposure 10 Carben monaxide, This recommenca-
tion s based upon expenmental data obtained fram Aan-
smoking males 4t rest, and should keep CORb levels weti
balow 5 percent A STEL ot 300 pprn 's secommenaed sirce
data mmaoicate trag rether yndgesranie CNY ~ssponses nos
COHp vaiues are heeiv 10 0Ccyr with sucr exposures 10
methviene cnionge <47 Concurrent expasure 1o otnher
sauice oi carbon moncxide or phvsical actvity will require
assessment ot the overall expasure and adsusiment tar tha
combned etrect.

Other recommergat:ons NIQSH (1976) 75 pom vves!
Carmany (1979) ang Likins {1959} 200 pom; ANST (1859 500
ppm; USSR (1970) 15 opm: East Gerrmany (1973, Romanig
{1975}, Yugosiavia (1971 and Crechosiovak.a (1976) 140
ppim; Swegen (1974) 200 pprh, otners 200 or 250 ppm.
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VWinnehe, G.: 8ehavioral Eifects of Methviens Chionde and
Carbon Mongxide 43 Assessed bv Sensary and Psvcoomalor
Performance, ¢ %antaras. BL foknson | de Croot, fds  Se-
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areds HEW Pub S0 (INGQSHY 749126, pp 130144 U S Db,
Center 1ot Dngase Control OSH 11974
Hake, C.L., Stewart, R0, Farster, H.Y., Lebrun, A.)., Petersan,
LE., Wu, A Results or Comralled Exposure oi Human Fe.
maies ta Vapor 3t Methyiene Chlorde Report Ng NIDOSH-
MCOW -FRVAM.MC-T., The vedical College o1 Wisconsin,
Dept. of tavironmental Medicne, Midwaukee, Wi {March
Y74y

Gambarate, F., Annwail, B.A. Huitengren, M Exposure to
Metnyiene Chlonde — il Psychological Funcuons. Scand. |
Work Epv. Heaunh 195103 {19735)

T




TET O

XYLENE =
CHACH), o
O, 1=, pSOMErs Peee)

TLV, 100 ppm { = 435 mg/m3)
STEL, 130 pom ( #» 635.mpsmiy.. e

Xylere is a clear, Tammable liguid with an aromatic hy-
drocarbon odar amd 3 molacutar weight of 108,18, Com-
marical sylene is a mixturé of rhree isomers, ortho, mela
and para, with the meta form usuvally the prinapal compo-
nent. According to Gerarde m 6 to 15% of ethyl benzene
mavy also pe present. The physiochamical prapertios of the
three :somuirs, mety, oriho, para, respectvely, are: specific
graveity, 08584, 0.08807 and 0.86104; bothng point, 138.8, 144
and 1318.5° C: melting pont, -474, -25 and -12 to -14° C.
The vapor pressure at 25* Cis between 7 and 9 mm Hg. The
bouding ranges and flash pomts of the commercial product
depends on its grade; the 10% grade bods between 135 ang
145° . c'osed cup flash points dare from 81 to over 100°F.
Xylene s insoiuble in water, but muscible with abgolute
MHcohol, ether and other grganic solvents,

Xylene ¢ present in gasolin. and manv petraleum soi-
venits. It s used extensively as a solvent in pants and other
coaungs. especially the alkyi resin type, and 1n rubber ce-
ments. Meta-xviene 15 an intermediaie m the preparat:on
of isophthalic acid; ortho-xyiene 1n the manufaclure of
phithalic anhvdnde; para-xylene n the synthesis of tere-
phthatic a¢id. Al 1somers are used 1 making drugs, dves
and nsecticides.

fFarrhailtd considered the effects of xvlere similar to
those of 1oluene, but Geracded B stated that (ne dcute 19x-
ity of the xyignes was higher.

Fapre and Yrunaui® axposed rats and rabbins to & mix-
wre of xyigne somers af g concentrabion of about 630 pom
tOr eIgnt Wours a dav, s days a weex. Alter 130 davy no
significant deviations from normal in the peripheral blood
were lound A necre jse o rad ang white cell counts ana an
increase n (he piatelet count 1n the biood of rabbits ro-
lawed sirular exposuses at 1150 ppm 1or 35 davs. Reversipie
lesions 1 the corney of cats exposed [0 xviene were 09-
served.

Gerarge" listed headache. fat:gue, lassitude, writawiny
and gastzomntestinal disturbances such as Nausea, anorexia
and flatulence as the most frequent symptoms among
workers exposed to wiene. A report which suggested that
wy'ene maght aifect the heart and vascular system was cit-
ed.

Browning!$! also recorded reports of gastrosntestinal as
well a5 neurotogical disturbances. and ivjury to heart, hver,
kidneys and the nervous sysiem among workers with xy-
lene exposure. in addition, she noted a number of reports
of blood dyscrasias, some of them fatal, associated with
exposure to xylene, De Oliverra® descnbed the death from
aplasti< anermia of a lithographer who used xviene for sev-
eral years; and Goldie reported a patient who had an

X

apparent ephiepuforny seizure following relatively brief ax
pasure to xylene vapor.

Geracde M howeavar, cansderad that industnal expari
ance confirtaad the anima’ expenmentation evidance thy -

wyteng is aot a myglatoxicant. Goldwarar® was af the opi -

nom that aylgne was prafabiv Lass texic wantoluans -t
Bamy mandie, 16 wdst of the cdzad of blood disesse aston
ated with sylene, the gresence of Bergene as an impunt. .
was aat ralad out ‘ BE

Nealson and astociates® found 100 ppm of xylene def:
nisely irritating 10 the eyes. nose and throat of expenmen
tal human subirects. Greenburg and Maskowitz09 suggest
ed a maxvmum owable concentration of 200 ppr
Cook. ™ Semvth 08 £lkinsi) and Gerarded all considere
this value too high, and Cerarde suggested 100 ppm 35
more acceptable limme,

The NIOSH cniteria documeint on xviene, gubiished
1975,00 refers 10 4 report by Mortey et al'sh in which ren.
impairment and some evidence of disturbance of live
functian were noted in three workers who were overcom
by a grass overexposure to xylene (estimated concentro
tion, 10000 ppm). one worker died, the others suffere
fram amnesia and d:d recover, slowly however. A paper L
Matthaus descnbes corneal changes in furniture pobishe:
exposed 0 xyiene i unknown coacentralions.'s

In a study of vanous hvdrocarbon salvents, Oorpenter
207 found the 4-hour LCy for rats to be 6700 ppm T
na-tl-afrect concentration far rats and dags, following t
days (6 hours/dav, S davs/week) was 800 ppm. Sensory o
spande expenments wath human subjects indicated a n
grenic stangard of areund 200 ppm.

The TLV of 100 ppm, first adoptad 10 1967, s retane
with 3 STEL of 150 ppm It 1s believed that wntant erfec
1l be mmmitnal. and that no significant cegree of nargos
or chronic inunes will result irom contirved occupatior
expOsure al that tevel

~IOSHT alsg recommended 4 workplace ervirgname
tal standard ot 100 ppm. as a TWW A, wath & ten minute ce
ing af 200 ppm

Other -ecommendations. ANSI (1970) 100 ppm; ‘e
Garmany (1974 200 pom; Sweden (1975) 100 ppr
Czachosiovakia (1969) ang East Germany (1973) 45 oor
USSR (1972 11 ppm

Relerences:

-

1. Geearde, HW.: Toxcaiogy & Swochemstry of Aromatc =
drocarbons, pp. 171-180, Eiseviar, Amsierdam (1960}

L Faidall, LT tndustrial Toxicology, 2nd ed., p. 358, Withams
Wilkins, Balumore, MEr {1951,

1. Patty, F.A Indusinal Hygrene & Toxicology, Ind ed., Vol i,
1234, intersciene, NY [1963).

4. Fabre, &, Trohaut, R Congresso Internationale de Madic
del Lavoro, Napoh (1954). Citad by Cerarde inref i

§. Browning, £ Towiciy & Metaboiism of Crgamc Sofvents, ¢
7789, flsevier, Amsterdam (1965).
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TRICHLOROQACETIC ACID stead ot the ppm column, and "M efror was ©ot GiSCov-
ered untt aow. The cofrect adepted TAV s Y pom | v 3
1CA =¥ mgrms and this correction will be made m tne second
0 prinuing o 1he 1380 YLV booklet. The iotiowing cocumen.-

CC1LCO0H ™3 1auon revects 1ms valve.
F”‘ The arat LDy has been eeponed as 1.3 g-kp tar rats0
TLY, 1 o ( = § mg/o) ::‘5‘ for mrce, 564 gskg 9 By intrapentanedl admumsiranon, 500

001384

rCs forms deliquescent crvstals with a molecuiar
werght of 163.40 and a specehe graviey of 16298 1 is a
mtanvew srrong qcrd, which melis It 573’6 bonls at

chol and ether.

Bt i3 used it Medicine, pheamacy. s 2 reagent tor slbu-
min detection and in making herbicides.

Trichloroacerte acid was tirst placed on the Notice of
Intended Change i 1978 a1 1 mgzmé This vatue had been
rarhied ror 1979 and transierred 10 the adopten hist in 1680
This value was i error The TLY 0.75 ppm (= 5 mg/sm),
which appearet on page 476 ol the 1978 Supplemental
Documentation V, was the vatue itally given TCA, and
was to have been rounded off to 1 ppm. by analogy wrth
2.2.dichloropropranic acid (TLY 1 ppmy The numers! one
was then nadverténtlv placed n the mgsm? column in-

mg/kg was fatal to auce.n
TCA s corrasive 10 the skin and eve, Butl rot readily

absorbed through the skin. Medmcal repocts Of ace xpo-

sure er'sets shdwEd mild fo rmodersie stih and eve burns,

A time-werghted TLV of 1 pom 15 suggested, based

largety on anatagy to 1.2-dichtaropropion ac«d. and the
above meager dats.

Other recommendations: USSR (1976) 0.75 cpm

HReferences:

1. Mearck Index. 3th ed., p. 1236, Merck & Co., Inc.. Rahway, Nj
{1976}

2. Dow Chemical Company; Communicatios 1o Comminee
(1977

3. NIOSH: Registry of Toxic Effects of Chemical Substances
(1977)

1,2,4-TRICHLOROSBENZENE
CH.CL,

CEILING LIMIT, 5 ppm ( = 40 mg/m!)

A coloriess, stable lupnd at room emperature, with an
odor sirular 1o that o1 o-dichtarobenzene, 1.2 3-Inchloro-
berzene has a moiectlar weight of 1814 ant a specitic
gravity of 13634 at 25° C. i meirs 31 777 C, poids a1 213° C
and has a reported flash pount of 2746° F It s combustudie
4nd soludle 1 most organic soivents, bul insoiuble 10 wa-
ter.

it is usad as 4 Jielecinc tlud, heat transter mediwim in
lubricants, 1nseCh:Cides and orgamic synines:s

A stuagy 0! the drute and subacute inhalguon rexicity of
tnchioropenzene (92% the 12, 4-somer) by Treont” ind-
cated that the largel organs from non-iethdi exposures ot
rats. daws, rats, rabbits and guinea 0!g5 inciudeda ihe fiver,
kiudney, ganghon ceils at all bran fevels. and mucous mem-
beanes. Lacal vetaion ot the lyngs and ‘unclional zhanges
N orespcation, e g, dysoned. were nated @ aremals later
dying trom inhalaton expasure.

Brown et akd reponed 1) danchiorobenzene 1o nave a
singie dose acute oral LDw of 756 meskg tor rats and 76b
mg/kg tor rmice. The acute percutaneous LDy 1or rats was
6139 mgskg. Sublethal doses admimistered repeategiv (0
guinea pigs causea liver damage, dcule and stort term {15
x o exposures, 70-200 ppm) inhalaton studies tailed to kil
amimatis, ana produced lethargy and retaded weight gain
with rio organ pathotogy M Cameron et ghd reperied that
the trichlorobenzenes are (ess towc 10 rats than *he mono-
and d:chlorabenzenes.

The atorementioned sludies are short term ones and in-
farmaticn needed (0 recommend an aithorne Concenira-

hion to whieh workers may be repeatedly exposea dunng a
warking lLiietime without adverse effects is limited. Cuta-
neous exposure to 12 4-tricklorchenzene doeés not causa
chloracne or acneform dermatitis bul ¢an cause cermal -
nmtation which 15 probably attributabie to s degreasing ac-
ton 3 Ingusinai data ceport an odor threshold of soprox-
mately J ppm and minimal eve and throat ntation at 3-5
ppm o certain people.® Twenty maie rats, 4 rapots and 2
male dogs were expased at estber 30 or 100 ppm 2 4-tr1-
chioroverzene (98.4% punty, 1.4% 1.2 3-tnichiorobenzene)
7 hours/day S days/week tor 30 exposures in 44 gays. No
adverse erfects were deteclaple at 30 ppm with the excep-
1on ot an sievatior of unnary uroporphvrin and cooropor-
phynint (a4 the rats oniv at 15 and 30 exposure davs No pa-
thologic lesions could be attributed o the exposure n
roughly 30 different spec:mens examined tar each ipe.
ciesist A second inhalation study was pertarmed with
3907% pure 12 d-tachiorobenzene ™ houtssdav. 3 davss
week [ur b consecutive weeks!™ Thirty rats, 16 rabbus.
and 2 monkeys, all mates, were exposed At zaro, 15, 30 and
100 ppm. Pulmonary tunchon and operant behavior in
monkeys, opthamosCome eXamInanLon in 1adbits and mon-
kevi and body weight measuremenss, hematolory and se-
rum hiochemical dete minabons i all species were con-
ducied pnor 1o and dunng the exposure penod: no ditler-
ences were noted among the four exposure ¥roups.
MITIDSC ORI Changes were seen A the parenchymal celis
of hvers and ladneys from all groups of rats after 4 and 13
werks of ecpasure to 1.2,4-TCB, but no exposure-telated
apRarmalities were seen aller 26 weaks ot exposuie n dny
Gt the three species undersiudy.

The dbove data do not INGICAte a Mgh systermic 1AxICiy.
Yhe recommended ceiing hmit Ot 5 ppm, based on the
iretating properuies of TCB, seems low in comparson with
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the iirmts 10f Ihe archiorobenzenes. For the present, this
fimst 15 retaned.

Other recommendauons for tnchiovabienzerme: Bulgaria,
Poland. U $.SR., Yugostawa, 1.4 ppm.

Qeferences:

1. Treon, L.: Unpublished report fram the Ketterng Lahoratary,
Uiaversty of Cingranats, OH {1950}

2 Brown, V.K.H., Muie, C., Thorps, |: Ann. Occup. Hyg. 12:209
(19691

"

1 Gage, 1.C.: Bnt | ind Med 271 (1970).

4. Camaron, GR. Fhomas, LG, Ashmore, A.S., Buchan, L, War
ran, EH, Hughes, AW.N: 1 Ptk act, Vol 281 (1937},

$. Powers, M.B., Coate, W.B, Lewis, T.R.: Arch. Env. Heanth 91
9%5% {1975).

6. Rowe, V.K.: Private communicanion {1975),

7. Coate, W.B., Schoenfisch, W.H., Busev, W.M., Lawis, T.R.:

Chronie Inhalsiron Exposure of R23, Rabbus and Mongevs (o
1.2.& Tnicilorobenzene. .

1,11-TRICHLOROETHANE
See, METHYL CHLOROFORM

i
i
i
l 1.1,2-TRICHLORQETHANE
Vinyl trichloride
l CH,CICHCH,
Skin
i
|
i
g
i
i
i

TLV, 10 ppm { == 45 mg/m¥)
STEL, 20 ppm { == 90 mg/m?}

A coioriess, non-tlammable hquid with a sweer odor.,
1,1.2-tnchicroethane has a molecular weight ot 133.42 and
4 specihc gravity of 14416 91 J0° C 1 boils at 1137°C,
freezes at -36.4° C gnd has a vapor pressure of 19 mm He at
20° €. Insoiuble 1n water, :t s muscibie with alcohol, ether
and aorthér orgamc solvents

It 15 used as a solvent tor tats, resins, etc., and in organic
synthesis

1.1,2-tricrtoroethane deopresses the central nervous sys-
tem Causing narcoss. i which respect 1t is Considerably
more putent than cniorororm 2 By inhalation s acute
oxiCily 1% sorhewhat greater 1or certain iaberatorv armais
{caist than that of hiarotarm Narcotic concentrat:ons of
1.1,2-tncr:ofoethane resuit i irestation to the eves and
Agse anc “:ecuon of the camunctiva. Death occurs trom
respraten. arrest. Conrcentrahions Progucing geep narcosis
anc deatn are ot the orger ot 13,600 ppm tar a two-hour
exposuyre. The corresponding Loncentration 1or chiorotorm
15 30,000 to 43000 ppm. 1.1 2.tnchloroethane s lethal by
orai and subcutanegus adminstration; 0.75 g/ kg was lethai
0 dogs by moulh, compared with 2.25 gs/kg tor chioro-

form.d Fatty degeneration of the liver was observed in
dogs dving two or mofe days following admmistration of
trichloroethane, which is also absorbed through the intact
skin.t4

Mare recent data include the followings): oral LD, tat
~ 1140 mgrkg; intrapecitoneal LDy, mause - 994, dog - 450
mgskg; subcutaneous LDy, mouse - 227 mgskg. Exposure
at 500 ppm far 8 hours was fatal (o rats.

The current TLV of 10 ppm was pased on the toxicolog-
cal resemblance 1o symmetnc tetrachloroethane, and by
anatogy with the TLY far chigrororm, whtch at that time
was 50 ppm. In view of the above compansons of the tox-
tcity of 1,1 2-tnichloroethane with that of chlaratorm a lim-
itsomewhat lower than 10 pom, the TLV for the fatter com-
pound. might be in ordger 1or 1,1, 2-trichloroethane. For the
present, the TLY of 10 ppm and STEL of 20 ppm are
retained.

Other recornmenc stions: Several western European na-
tions and Japan had adopted the 10 ppm TLV, as of 1977

Poland, with 22 ppm was the only exception. Wast Cer-
many {1979) considers 1 a potenual cdrcinogen.

References:

1. bararew. NW. Arch Expti. Path Pharmakot 14719 (1929),

2. Yon Qeitingen, W.F: The Hatovenated Hydrocarbons, Thew
Toxicity & Potennai Dangers, LSPHS Pub No d14, po 138-156,
U5 Gaov. Printing Qlitice, \Washineton, OC (1955).

3. Barsoum, .S, Saad. K. G § Pharm & Pharmacof. 7 105 (1934).

4. Burge, £.: Hruxelles Med 15 1381 (1916}

. NIOSH: Registry of the Toxic Erfects of Chemical Substances
{1977y

TRICHLOROETHYLENE
I CCly, = CHC

fLV, 50 ppm { ~ 270 mg/m¥)
STEL, 150 ppm { = 805 mgsm3)

Tricktaraethvlene s a nontlammable. colorless liquid or
sweelish adar. [t has a4 maecylar weight of 13114 and a
spectfic gravity of 1 <4649 Fhe bohng paint s 87° C and

I sofichifies at -84.8° C. The vapor pressure at 20° C equals 38
min Hg. W ois pracicatly insofuble m water, but highly solu-

\ I 406
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ble in fipnds. (Partition corsncient at 37° C: biood-air e ol-
air 943} In the presence of oxvgen and shor uliravioiet

wavelength, trichioroethviene s decompased 10 phosgene
and hydrachioric acia,

Trichloraeihviene 15 used for degreasing, dry cleamng,
and as a solvent. In the past, trichloroethviene was used as
an extractant 10 food pracessing (FDA had approves resi-
due below 25 ppmoin decatteinated ground corfee and 10
ppm tor instant cottee), This was disconunued 1in 1975,
when NCI issued an alert, warming that trichloraethviens
rmay be a carcinogen. its use as an anesthelic was aban-
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NAPHTHA
See. RUBBER SOLVENT

NAPHTHALENE

Tt
LV, 10 ppm { = 50 mg/m3)
STEL, 15 ppm { = 75 mg/m}

Naphthalene occurs commonly as wiite, crystalfine
flakes which have 3 strong coal lar odor. it has a moferular
weight of 128,16 and a specific gravity of 1.145. It melts at
80 2° C, bovs at 217 %6° C ana has a vapor pressure at 25° C
sf aporoximately 0 087 mm Hg. The open cup flash point 15
176% F ana closed cup s 190° F. insoiubie in warier, it chrs-
soives 1 most Organic solvents,

Crystatiine naphthalene finds household use as a month
repeilent, scientinc use h scmtiiation counters. It 1s an
impariant raw matenal for the manufactyre of phthalic
anhvdode, naphthol. hvdrongenated naphthalenes and
Lalogenated naphthalenes; it or s denvatives are em-
sioved in dves, explosives. lubricants, (anming agents and
emuyision breakers

According to Flury and Zermik and Patty, ' the inhgala-
ron of naphthalene vapor may cause headache, foss ot ap-
cetite and aaused. Opucal neuritis and inyuries 1o the cor-
rea and. n addition, kidney damage have also been
reported. Chettt and Marnannd reported opacities ol the
‘eng i B or 21 workers who nadg been exposed to naphthal-
a=e for aboul live vears (ngestion of naphthatene i reta-
trvely large amounts has reportediv caused severe hema-
yhic anemia and hemog.obinuna s A hypersusceptibility,
crobably genencatly based, s recognized.

The arat LDw tor rats 15 1760 mgs kg It was usea as an
anthetrrunlic (or many vears at dose levels far adults, ar Q.
1o 0.5 gram three umes a dav,'”? several tmes higher than
the lowest reported lethal dese tor man of 50 mgskg ™ An
ircident in which blankets centaining naphthalene caused
acute hemaoivhic eltects in ntants, 1n some cases tatai, has
been descriped.

Patty suggesied J5 ppm as & tentative hmit tor napnthai-
ene vapoy «+n ar He nojed that (his Corresponas (o a satura-
non pressure of approumaieiy 25% at 25° C This value has
been used at the Los Atamos Laboratorres, according to

Y

F

Hyadtt and Mulligan ¥ Robbins 00 however, repc © 4 that
concentranons in excess of about 15 ppm resuited notice-
able #ntanon of the eves.

Gerarde!V 3lso suggested 15 ppm as a tentative hrnit,
noting that it represents 25% of the concentration of na-
phthalene vapor 1n 2+ saturated at 25° C.

In view of the fact that writabion s expersenced at 15
ppm and that continued exposure May resuil in fairly seri-
ous eye eifects. a hmit lower than 25 ppm would seem in
arder. The value of iC apen TLY and 13 ppm STEL are rec.
ommended 1o prevent ocular eftects, but possibly not
bicod changes in nvsersusceptibtes.

Other recommenasiions. West Germany, 10 ppm: East
Germany and USSR, : spm

Referencas:

1. Flury, F., Zernik, F.: Schagiche Gase, p. 290. |. Springer. 8erhin
{(1931)

Patty, F.A: indus:- & ragiene & Towcaiogy, vob 1 p 170,
interscience, NY " 349

te

3. Ghet, G., Maram, L.: Med. d. Lavoro 47533 (1956).
4. Zueires, W.W, Apt, L: i 4 ALA 147 185 (1949)
5. Stolaager, H.E., Mourdain, L.T.: Arch Env Heaith b 495 (196}
6. NIOSH: Registrn =0 Towuc Effecrs of Chemical Substances
{19773
7. Am. Ind. Hvg. Assoc: Hhvgrenic Gurge Senes-Naphthalene
(197}
8. Valoes, I', Doxiacis. S.A, Fassas, P [ Ped. 63964 (1963). Cit-
ed inrer 7

9. Hyait, L0, Milligan, M Am ind Hyg Assoc. Q. 14289
{1953,

19, Robiny, M aren ina Myg. & Occro Med. 485 (1951).

. Gerarde, HW.. Toaroiogy & Bochermstry of Aromantic Hy-
drocarnons, . 230 tisevier Yub. Ca., NY {19603
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The TLV ot 05 mgsm? 1s beheved Jow enougn (O mime-
msze the incrdence of chloracne ind prevant senous mjury
to the hver Mowever, in view of the iact that hepatic
changes in rats resylted from 143 emght-hour exposures at
144 mg/md of 4 mioere of penta- and hexachlorona-
phthaleries, 5 the margin of safety of ile (.5 mgs/mstienst for
peatachlaranaphthaiene may he ratner senatt. At thus tmna,
a STEL of 2 mgsmd is suggested.

References:
1. wvon Cettingen, Wz The Halogenated Hvdrocsebons, They

Faxiciiy & Potaritral Dangers, Pubkc Healtl Sarncy Pyb. 418,

p. 313 {1955).

L Caiter, LH.: FAMA 125273 (1944)

3. Annual Report of the Chiel Inspector of Factones for 1938 p.
67. HAGS.O., Longon (1939).

4, firinker, C.X,, Warren, M.F., Bennett, GA: 1 ind. Hyvg & Tox
79:283 (1937}

5. Bennelt, G.A., Drinker, C.K., Warren, M.F.; lbed 2097 [1918).
6. Orinker, CX. fhid. 2.155 {1919}
7. Bsil, W.B.; Vet. AMed. 48:135 (1953).

PENTACHLOROPHENOL

PCP: Chem-Tol; Permacide: Penta; Santophen 20;
Dowicide 7

CHCLO
Skin

TLV, 0.5 mgsm?
STEL, 1.5 mg/m?

Pentachiorophenol is a colorless, noncombustibie sohid
witht a phenonic odor and a pungens taste. The molecular
weght 15 266 35, spectfic gravity 1s 1 978 ar 20° C and. at the
same temperarure, the reocried vapor oressure of 0.00017
mm Mg It 15 volatile with steam and noncorrgsive (o
metals Its metting potar 15 193° C witrr g bodling pony of
31G° C. Fhe compournd 1s solubie it walter to the extent of
1¢ ppom at 20° C. s solubnittv 1n organic solver’s depends
greativ on the nature of the solvent Barely soiuble in al-
kanes, pentachiorophenol 15 most solutie n methyl alco-
falel]

Ity a4 contact hermicige, tungicice, wood preservative
dnd MotiusCicde.

The maost 1rnpotant etfect of PCP -nnalat:cn s acute
poisaning centenng n the Circulaiory system with accom-
panving heart ‘aillure. Kehce et an' found no evidence of
ehrome poisermng it raooits. The smanest lethal intrave.
naus dose was 22 mgsky, The compound perelratas the
skin readily Phvsrologic imury 15 mainly vascular with heart
taduze Indystrial hygiene expenence snows that PCP and
i1y sodium sait are capable o induZing Giscomiornt and lo-
cal as well as systemi¢ etiects. Dusts are particuiarly ierrtat-
ING 1O the eves and nose it concentrat:ons greater than 1
mMmg: midl Some wntation of thenose mav occur at (.1
me. M Hardened  workers can lokerate up o 2.4
mgsmiat PCP s lughly poisonous with & wide range ot
dcute action but no pronounced cumulaive properties, it
has been demonstraiedti that dermal penetrauon 15 the
mast dangerous pathway of PCP exposure. The acute gas-
trc 1Oso's tor muce and rats are 130 and 184 mygskg, re-
spectivety Ut The dermal L0 1 rats 15 96 mgs kg The inha-

QH
l / Ci
c’ K\‘\ <
1

fation LD {0r r3ts 15 315 mg/md and for mice 225 ma/m? b
The rat embryo was shown to be most cusceptible to the
toxic ettects of PCP durning the eariy nnases ot organogen.
esis M The world hterature reveals about 51 cases of PCP
poisoring from s use as a herbicide, molluscicide or
wood preservabive of which 30 out of 51 resulted
deaih 9 The survivars of PCP intaxication suffer with sm-
pairments w autonomic function, circulation, visyal dam.
age and an acute type ot scotama » Other damage inciud-
ed acure intlammaton of the conjunctiva and char-
acterisucally shaped corneal opacty, cormeal numb-
ress and shight mvdriasss.e Other symaloms involve exces-
sive sweating, tachvcardia, Lachypnrea, respiratory distress,
hepgatic enidargement and metabohc acidosts,

The 03 mg/m? TLV and the STEL of 15 mgrm) ara de-
rved by analegy with other compounds of sumular action
and taxicity in additian to the spaciic avartable iigrma-
non They are beleved low enough 1O Prevent vascular in-
ury,
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1. NIOSH: forrc Sublsiances List, HEW Pub. No. (NIOSH) T4-134
(197 %

2% Oaw Chemucal Compdny: Communicaugn ta fLv Commutiee
(19773,

PHENOL

5&&:’»
LY. 5 ppm { == 19 mgsm)
STEL, 10 ppms { = 38 myg/av}

Pure phenol 1s 3 sohd it room temperatyre and 1s baui-
fied bv mining with about 8% wdrer The molecuyiar wegnt
15 94 11 and the specitic gravity +s 1071 f1 15 whnie bur
arten has a pinxssh hue resuiting rrom IMOUrities ar expo-
sure 1S Light ang has @ Characteristic sweer, farry odor The
sohd ras g bomng point ot 182° C and, when iree trom
wer ang creseis, 1l congegls al 31° C and metts at 417 C.
Ar 25% .1 has g vdpor pressure or O 33 mm Hg IS safunle
wnr water gnd mast Organic soivents dand s comousiible
Raving 2 ciosed cun fasn poiat ot 1720 F

It Chiet use S as 4 Harhing DOINT N rhe Manulaciure of
pRANONC regns B1s-0nenni- A Caprolactam and many otner
CReMiCars and «2rURS. L s 2NPDIOVET 4y § disunieClant n
REermicicta: paints i 4s 4 sumaicide

Decrmygnne ceported resullts Of animyy expernment .
DO T A CD BLNeA DIy W ere SEverey iroured DY fhgla-
tear 130 U3 davs 2f phenar s 00T 31 Cuneertzihions of trare
35300 ¥ ocpm TSl MOAem FVgence o acgle 1oacily 1o
the 1uNes hedrt, aver AN dney was Laigng

irtarment ~Ousi il exDosLTe D e ra ten munyes
cer Mour: ALde a4 CoONditigrinNg (Qam nr ananat-rimnreg.
ngted asoeslas resulled in mdrked srmrg{ion OF g Anse
thrzat ang eves The average phenat concentralion .n tme
oM as S Com o GithaueD T Mardemae 18 pomy 3o
wdd 1Gung Lrew suildie (qlios were 34 ard 88 7 percens
Venrn@ry G e -dme Dlant CONENUGusihy exDOsed fyrng
SMELAE SR AN e nerOnd DD Toapral Qe irrif gl e
JIENOYRT 2R Cne O ONen svds PO e The Juergge
CORTERIT L N L] vl 3 O LN st ale faAN 08 derr
dgea T3 cercer’

Sue 7 pdart T2 ts o saiahibly, Lnenod (1085 not e
GUROTY SNSIELTe 3 senidus tesIrdlur, g zart 0 Ly
try 3 Formeriy 115 Use dy an aNUISED -0 L yrgery resulladg i
AUMMerous ases Ol sull-acut? of CRfON . pOseMmNg among
SUIZRONS and Ther assistanis i Lnindan oxcretions ot 2
grams pef Ja., Ty {gduients, have heen reporied ' sbsorg.
Lon OF & R7aMs ol pRenoi cuuid resuit from erght hours
inhatation at aoout ) ppm

Accorging te Thomas ang Backor the Tiy a1 5 ppm aro-
vides 3 surticientlv inge 1actor OF sdieh 1o prévent sysiem.
1C pOISONING ¥ SKN Absorpron 15 aveided,

328
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in 1976 ~IOSH publisived a criteria document 1a which
the 1oxicology of phenol was reviewed . The sertous ncai
and svstennc ertects of contact of the skin with phennl ana
s concentraterd soluhions were progerly empnasizeg Rela-
tively hitle goduanal intormalion an the grtects ol (nhala-
tron, bearing on the TLV, however ryrned up. A report by
Petrovi’s oF pOISOMINGS 4MONE workers 0 Russia, wno
quenchea coxe with wasie wdater contamne 3 3 to 0 8 me
o1 pheno! pet iiter 1s discussed  Nir campies ingicateg sre-
nat vapor concentranons of the orpger of 2 to 3 ppm and
the author ebevad (hatl onenol Mighr have been impncat-

ad i the intoncguons which were nat aescrined.

Tha NQOSH recommenaanion of 29 mgem® a5 4 nme-
WendAtert 4, eragg srancart i esiennany (e $ime 4y 'he
it ot 3 ppm cstagisned n 932 Thp NHOSH catling o
g ar gns 3 runule Senodas higrer rnan te sTEL Of
Lopmi 3 me Ty

Excent 1ar me USSR anch has sat ap MAC o ! npm
MOst Of Tme punnsres nvatenc slanctdrds (East one Ahect
Cermany Swecen Czechnsiovdra) are erther 19 or 20
mg-m} 9f ter Sract:cal purpusey. 3 ppm
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Occupational Health Guideline for
| Phenol

NTRODUCTION

This guidafine.ic intended 25 a source of information for
employees, employers, physicians, industrial hygienists,
and other ogcupational health professionals who niay
have a need for such information. It does not attempt to
present ail data; rathey, it presents pertient information
and data in ssinmary form.

SUBSTANCE IDENTIFICATION

¢ Formula: C,.H,OH

e Synonyms: Carbolic acid; monohydroxytenzene

+ Appesrance and odor: Colorless ta pink solid or thick
fiquid with a characterisuc, sweet, 13- odor.

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard f{or phenel is 5 parts of
pheno! per miliion parts of air (ppm) averaged over an
eight-hour work shift. This may aiso be expressed as 19
milligrams of phenol per cubic meter of air (mg/m?)
NIOSH has recommended that the permissible expo-
sure limn be changed to 20 mg/m* averaged over a
work shift of up to 10 hours per day, 40 hours per week.
with a ceiling of 60 mgz/m?® averaged over a 15-minute
peried. The NICSH Criterta Document for Phenol
shouid be consulted for more detailed informanon.

HEALTH HAZARD INFORMATION

¢ Routes ofexp'osure

Phenol can affect he body if it is inhaled, ~omes in
contact with the eyes or skin, or is swallowed. [t may
enter the body theough the shun,

+ Effects of overexposure

1. Shoresterm Exposvre; Phenol has a marked corrosive
effect on any tissue. When it comes in contact with the
gyss, it may cause severe damage and blindness, On
contact with the skin, it does not cause pain but causes a
whitening of the exposed area. If the chemical is not
removed promptly, W may cause a severe burn or

systemic poigoning. Systemic effacis may ovesr {rom
any route of exposura, especially zfter skin contact.
2, Long-term Exposure: Repeated or prolonged expo-
suré to phenol may cause chronic phenol poisoning.
The symptoms of chronic poisoning include vomiting,
difficulty in swallowing, diarchiea, lack of appetue,
headache, fainting, dizziness, dark arine, memal distur.
bances, and possibly a skin rash. Liver damage ard
discoloration of thz skin may occut.
5. Reporiing Signs ard Symptoms: A physician shouid be
contacted if anyone develops any signs or symptoms
and suspects that they are caused by exposure te phenol.
¢ Recommended medical surveillance
The following medical procedures should be made
available 10 eack employee wha is exposed 1o phenol at
potentially hazardous levels:
L. Initiai Medical Examination:
—=A complete history and physical examnmnation: The
purpose 1s to detect pre-existing conditions that might
-place the exposed employee at inrreased risk, and to
establish a baseline for future health monucring. Per-
sons with 2 history of convulsive disorders or abnor.
malities of the skin, respiratory tract, liver, or kidneys
would be expected to be at increased nisk {fram expo-
sure. Exammnation of the wver, kadneys, and respiratory
tract should be stressed. The skin should be ezamined
for evidence of chronic disorders.
~Urinatysis: Darkening of the urine has occurred in
persons exposed 10 phenol after accidental ingestian or
skin contact. A urinaiysis should be performed, includ-
ing at a minimum specific gravity, albumin, glucose, an
a microscopic on centrifuged sediment. Urinary phenai
is useful if gocd individual background levels are availa-
hle.
~—Liver function tests: Since liver damage has been
observed in humans exposed 10 phenol, a profile of iiver
function should be performed by using a medically
acceptable array of biochemical tests.

Trese racommendations reflect good industral hygiene and medical survelllance prachices and thew impiemernitation wil
assist in achiaving an effective occupational health progiam. However, thay may not be suticignt 10 achinve comghance
with ail requirements ol OSHA reguiations.

U.8. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Pubiic Health Service  Centers tor Disease Controt
Natanal tnsutute far Qecupatgnal Salety and Health
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U.S. DEPARTMENT OF LABOR
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I 2. Periodic Medical Examingtion: The aforementioned 5. Melting point: 41 € (106 F) "
medical examinations should be repeaied on an annual 6. Vanor préessure at 20 C (68 F): .36 mm Hyg
! basis. 7. Solubility in water, g/104 g water at 20 C (68 F):
* Suwamary of toxicology . g4 .
| Phenotl in the vapor form or in solution is an irritant to 8. Evapotation rate (butyl acetate = 1); Less than
?: the eyes, mucous membranes, and skin; gystemic absorp 0.01 ( .
' tion causes central nervous system effects as well as ¢ Beactiviey . i N
L fives and kidnev damape.Sudden-aoHupSers chavarter " CERHnons contributing to instabitity: Heat ]
- istic of gross overexposure. In snimals. prolonged:inha- 2. lnpsompatibilities: Contszt wiili strong oxidizers
i i lation of the vagor at 30 to 80 ppm induced respiratory (especially calcium hypochlorire) may cause fires and
d difficulty, lung damage, and paralysis. Systemic absarp- explosions.
A tion by snimgle causad fusels twitehing and severe 3. Hazsrdous decomposition products: Texic gases
convulsions. There are no reports of human fatalities and vapors (such as carbon monoxide) may be :eleased
I from inhalation of the vapar, although one case of in 2 fire involving phenoi,
savere poisoning has been reported. Ingestion of lethal 4. Special precautions: Liguid phenol will attack
amaunts (as little as | g) cause severe burns of tse some forms of plastics, rubber, and coatings. Hot liguid
l mouth and throat, marked abdominal pain, cyanesis, phenol will attack alurainum, magnesium, lead, and zinc
-muscular weakaess, collapse, coma, and death; tremors, metals.
convulsions, or muscle twitching were occasionally ¢ Flammability
observed but were not severe. A laboratory technician 1. Flash point: 79 C (174 F) {closed cup)
I repeatedly exposed to unknown vapor concentrations 2. Autoigmuon temperature: 715 C{1319 F)
and liquid spiiled oa the skin developed anorexia, 3. Flammable limits in air, % by velume: Lower: 1.7,
weight loss, weakness. muscic aches and pain, and dark Upper: 8.6
l un'ne; dunng several months of nonexposure thers was 4, Ex!inguisham: Alechol fsam, carborn dionde, d!‘y
gradual improvement in his condition, but after brief chemical
reexposure he suffered an immediate worsening of * Warning properties
symptamns with prompt darkening of the urine and l. Qdor Thrcshold: Summer reports that the odor
l tender enlargement of the liver. Briel interinittent in- '_‘h"“hﬂid Qf phenol 15 3 ppm; the Manufactunng Chem-
dustrial exposutes to vapor concentrations of 48 ppm of ists. Association reports 0.3 ppm; Thienes and Haley
phenoil (accompanied by 8 ppm of formaldehyde) report 5 ppm.
l caused marked irritation of eyes. nose, and throat. 2. Irntanen Levels: The Documentation of TLV
Concentrz:ed phenol solutions are severely irritating o reports that intermittent exposures to 48 ppm phenol
the human eye and cause conjunctival swelling; the have been ohserved to produce eye, nose, and throat
! cornea becemes white and hypesthetic; 1oss of vision writation. Formaldehyde was also present in this atinos- _
kas occurred in some cases. Solutions of phenal have a phere at a concemranon of 8 ppm. The Respirator i
marked carrosive action on any tissue on contact; on Review Commitiee considers the source of the eye .
skin, there is local anesthesia and a white discoloranien, 1rrization (e be the 8 ppm formaldehyde rather than the '
l and the area may subsequently bscome gangrenocus; phenol. '
severe dermatitis will result from contact with dilute 3. Evaluation of Warning Properties: Since the odor "
solutians, and prolonged exposure may result in och- threshold of phenol i3 at or beiow the permissibz .
i ronosis. In workers making phenol-formaldehyde plas-  ¢*posure Lmu, phenol is treated as a material with good
tic, the urinary level of tota] phenol, free plus conjugat- warning properties.
ed, was proportinnal to the air concentration of phenci 3
up to 12.3 n?g/m‘ of workroom air. Mice were treated MONITORING AND MEASUREMENT
l twice weekly for 72 weeks by applicatiun of 1 drop of a PROCEDURES 5,
‘ 109 solution of phenot in benzena to the shaved dorsal ] . :
‘ skin; after 52 weeks of treatment there wete papillomas ;{E:ght;ﬂour E:xposure Evnlunnon ) o
I in 3 of 14 mice, and | fibrosarcoma appeared ot 58 casuraments determme_empio; e¢ exposure are best -
\ weeks, . oo ! taken §O that the average eight-hour exposure is based i
‘ T on a single eighi-hour sample or on two four-hour ™
! CHEMICAL AND PHYSICAL PROPERTIES sampies. Several short-time interval samples (up to 30 ‘:‘:
minutes) may also be used ta dsterming the average ‘
* Physica! data expasuie level. Air samples showid be taken in the N
}. Molecular weight: 94,11 employee’s breathing zone (air that would most nearly
‘ E 2. Boiling posnt (760 run Hg). 182 C (359 F) represent thatinhaled by the employee). .
3. Speciic gravuy (water = 1) 107 {sold); L.G3 ¢ Ceiling Evaluation
{liquid) Measurements 10 determine employee ceiling exposure -
4. Vapor density (air = 1 at boiling point of phenol): are best taken during periods of maximum expectsd t
324 airborne concentrations of phenol. Each measurement A
o
LT e e reci Loamuec ook R b SRR -’\‘_ "_::“ * hAREEINAN x‘, R e . . .
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should consist of a filteen (15) minute sampie or series of
consecutive samples totalling fifteen (15) minutes in the
employee's breathing zone {air that would most nearly
represent that inhaled by the employee). A minimum of
three (1) measurements should be taken on one work
stuft and the highest of all measurements taken is an
estrmate of the emplayee™s expasure.

¢ Method

Sampling and analyses may be performed by collection
of phenol in 2 bubbler containing sodium hydroxide,
followed by reatment with sulfuric acid, and gas chro-
matographic analysis. Aleo, detector tubas certified by
NIOSH under 43 CFR Part 84 or other direct-reading
dewvices calibrated to measure phenol may be used. An
anaiytical method for phencl is in the NIOSH Monuo! of
Aralytical Methods, 2nd Ed.. Vol. 6, 1980, available
from the Government Prinung Office. Washmgton.
D.C. 20402 (GPO No. 017-033-00369-6).

RESPIRATORS

* Good industnal hygiene oractices recommend that
eng:negring controls be used to reduce environmentai
concentrations to the permussible exposure level. How-
ever, there are some exceptions where respirators may
be used to control exposure. Respirators may be used
when engineering and work pracuce controls are not
techiucally feasible, when such controls are in the
process of being installed, or when they fail and need to
be supplemented. Respirators may also be used for
operat:ans which reduue entry into tanks or closed
vessels, and in emergency situations. If the use of
respirators is necessary, the only respirators permitted
are those that have been approved by the Mine Salety
and Heaith Administration (formerly Mining Enforce-
ment and Safety Admimstration) or by the Natonal
Ins:iute for Occupational Safety and Health.

* In addition to respirator selection, a compiete respira:

tory protection program should be mstituted which
inciudes regular traiming, maintenance, ingpection,
cleaming, and evaluation.

PERSONAL PROTECTIVE EQUIPMENT

* Employees should be provided with and required to
use impervious clothing, gloves, face shields (eight-inch
mimmumn), and other approprate protective clothing
necessary Lo prevent any posstbulity of skin contact with
salid or liquid phenol or liquids containing phenol.
* [’ empioyees’ clothing has had any possibility of
bciné contaminated with solid or liguid phenol or
liquids containing phencl, employees should change
inte uncontaminated ¢lothing before leaving the work
premises.

¢ Clothing which has had any possibility of being
comtaminated with solid or liquid phenol or liquids
contamning phenol should be placed in closed containers
for storage until it can be discarded or until provision 15

Septombar 1978

made for the removat of phenol from the clodhing. If the
clothing is 10 be laundered or otherwise cleaned to

" remove the phenol, the person performing the oper.

ation should be informed of phencl’s hazardous proper-
ties. )

¢ Where there is any possibility of exposure of an
employee’s body to solid or liquid phenol or Fiquids
containing phenol, facilities for quick deenching of the
bady should be provided within the immediate work
ares for emergency use.

¢ Non-impervious clothing which bscomes contami.
nated with phenol should be removed immediately and
not reworn until the phenol is removed from the
clothing.

* Employees should be provided with and required 10
use dust- and splash-proof safety goggles where there 15
any possibility of solid or liquid phenol or liquids
centaining phenol contacting the eves.

+ Where there is any possibility that employees’ eves
may bz exposed 1o sohid or liquid phenol or liquids
containing phenol, an ¢ye-wash {ountain should bz
provided within the immediate work area for emergen-
Cy use,

SANITATION

* Skin that becomes contaminated with phencl should
be immediately washed or showered with soap or muiid
detergent and water to remove any phenol.

* Any clothing which becomes wet with liquid phens}
or liquds contasming phenol should be cemoved imme-
diately and not reworn untl the phenaol 1 removed from
the clothing.

» Eatng and smoking should not be permutted tn areas
where solid or liquid phenol or liguids contaming
phenoi are handled, procsssed, or stored.

* Employees who handle soho . liquid phenol or
liquids contaimuing phenol should wash their hands thor-
oughly with soap or muld detergent and water before
eating, smoking, or using toilet facilities.

COMMON OPERATIONS AND CONTROLS

The following list includes some common operations in
which exposur¢ t¢ phenol may occur and control
methods which tay be effective in each case:

QOperation Controls

Application and curing
ot banding resin in
plywood manutacture;
applicalion and cunng
of molding resins in
manutacture af malded
articles. such as

Process enclosura;
local exhaust
venlilation; personal
protective equipment

Phenol 3




electrical applances,
aulomotive parts,
found:y sand moids,
and ulanad handles;
manufactura of friction
materials, bonded
abrasives, coated
abrasives, wood particle
baard, and insulation
malanailg

Usea in industrial
coatings in drum ang
can lirings, milk and
beer-processing
2quiprnant, water tanks
and air-conditioning
equipment, decorative
laminates, and textile
coatings

Use in synthesis of
thermosetting phenotic
resins, epoxy,
polycarbonate,
phenoxy, and
polysultone; synthesig
of aprofactam lor use in
nylon 6 fibers, plastics,
and films

Use in synthesis of
agncullural chemicals
and intermed:ates:
synthesis of
pharmaceuticais, rubber
and plastc plasucizers,
anticxidants, curing
agents. and
intermaaiates

Use in synthesis of
stabilizers and
preservatives for dyes,
perfumes, and
fungicides

Use during soivent
refining of lubrication oil
ahd wax; use in
synthests of additives
for gasohne and
lubneaung fiuids and
intarmediates

4 Phenot
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Process enclosure;
{ocal axhaust
venlifation; personal
protactive equipment

Process enctosure:
local exhaust
ventiation; personaj
protective equipment

Process enclosure;
lacal exhaust
ventilation; personat
protective equipment

Process enclosure;
local exhaust
venliation; personal
protective equipment

Process enclosure:
local exhaust
ventilatien; parsonal
protectve equipment

Use in syrtrasis of
intermediates in -
polyester production:
production of corrogion-
resistant poiyester ang
polyester polyo:s: usa in
synthesis of dye
intermediates

Use in aynihesis of
surface-active agentis
and detargent
intermadiates: in
synthests ¢f explosives
Use in manufacture of
disinfectant agents and
products for industa
and household yse

Use in synthesis of
synthelic cresols and
xylengis

Process enclosure; "
local exhaust
ventifation; personai )
protective equipment (

Process enclosura;
local exhayst
vantilatiors; parasnal
protective equipment

Process enclosure:
lacal exhaust
ventilation; persanal
Protective equipment

Process enclosure:;
local exhaust
ventilabon; personat
protective equipment

EMERGENCY FIRST AlD PROCEDURES

In the event of an emergency,
dures and send for first aid

¢ Eye Exposure

If sohd or hquig phenol or i

amounts of water, ifting th

institute first aid proce-
or medical assistance.

quids containing pﬁcnol get

¢ lower and upper lids

nto the eyes, wash eyes immediately with large (

occasionally. Get medical art
tact lenses should ngt be worn

chemical.
* Skin Exposure
If solid or liquig

ention immediateiy. Con-

when working with this

on the skin, Promptly wash the contaminated skin using

the clothing, remove the ¢log
wash the skin UsIng soap or mij
Get medical attention immediately.

* Breathing

If a person breathes in large am

enol penetrate through
hing immcdiately and
d detergent and water.

aunts of phenal, move

the exposed person 1o fresh air at once. If breatking hag

stopped, perform arufieiy) res
ed person warm and at rest.

$00N as possible.
* Swallowing

When solid or ligwd phenol or li
phencl have been Swallowed

scious, give the

throat with ks
Person vomit, Ge

Person large qu
ately. Afier the water has been
Person to vomut hy having hi

piration. Keep the affect-
Get medical attention ag

quids containing
and the person is con.

antities of water immed,-
swallowed, try 1o get the
M ouch the back of his
nger. Do not make an unconscioys

t Medical attention immediately. t‘
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» Rescue

Move the affected person {.om the hazardous exposure.
IT the exposed person has been overcome, notify some-
one clse and put into effect the established emergency
rescue procedures. Do aot become a casvalty. Under-
stand the facility’s emergency réscue procedures and
know the locations of rescue equipment before the need
anses.

SPILL, LEAK, AND DISPOSAL
PROCEDURES

« Persons not wearing protective equipment and cloth-
ing should be restricted from areas of spills or leaks unnl
cleanup has been completed.

s If phenol is spilled or leaked, the following steps
should be takem:

. Ventilate area of spill.

2. If in the solid form, for small quantities, sweep onto
paper or ather suitable matenal, place 1 an apprepriate
container and burn in a safe place (such as a fume hood).
Large quanunes may be reclaimed; however, if this 15
not practical, dissolve 11 a lammabile solvent (such as
alcohol) and atomize in a suitable cornbusuon chamber.
3. It in the liquid form, for smail quantities, absorb on
paper towels. Evaporate 1n a safe place (such as a fume
hood). Allow sufficient ume for evaporating vapors to
comgletery clear the hood ductwork, Burn the paper in
a suntable locaton away from combustible materials.
l.arge quantities can be coliected snd atomuzed wn a
sutlable combustion chamber.

* Waste disposal methods:

Phenol may be disposed of:

1. If tn the solid form, by making packages of phenaoi
paper or other (lammabie matenal and burmng in a
sutakie combustion chamber, or by dissolving phenel

1z a Nammable solvent {such as alcohol) and atomizing

in 2 suttabie combustion chamber, -

2. If in the liquid form, by absorbing it in vermiculite,

dry sand, earth or a similar material and disposing in a
secured sanitary landfill, or by atomzing the iqud ina
sustable combustion chamber.
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RESPIRATORY PROTECTION FOR PHENOL

Condition

Minimum Respiratory Protection®
Required Above § ppm

Vapor or Particulate
Cancentration

50 ppm or lass

Any chemigal carttidga raspirator with an organic vapor cartridge(a) and dust and
mist fitar(s).

Any suppliad-air reapiratar.
Any gell-cantained breathing apparatus.

100 pp™ or less

A chemical cartndge resmrator wath a full (acepiece, arganic vapor canndge(s),
and dust and rust filter(s).

A gas mask with a ctin-style or a front- or back-mounted organic vapor camster
and dust and rist fiiter,

Any suppiied-ar respirator with a full facemece, heimey, or hood.

Any seli-contained treathing apparatus with a fult {aceniace,

Greater than 100 spm** or
entry and escape from
unknown concentrations

Seif-contained breathing apparatus wih a full facemece operated in pressure-
demand or other pgsitive pressure mode.

A combunation resprrater which includes a Type C supplied-air respirater with a
full facepiece aperated 1n pressure-demand or other posiive pressure or conury-

ous-flow made and an auxiary seif-contaned breathing apparatus operated in
pressure-demand orf other posiive pressure mode.

Fire Fightng

Seif-comamed breathing apparatus with a full facepiece operated in pressure-
demand or ather positive pressure mode.

Escace

Any gas mask providing protection aganst organic vapors and particulates.

Any escape sell-contaned breathing apparatus.

*Oniy NICSH-approved or MSHA-approved equipment shoutd be used.

**Use of supplied-air suts may be necessary to prevert skin contact while providing respiratory protection from
airborne concentrations of phenol: however, this equipment should be selectad, used, and mamtamed under the
immegiate supervision of trained personnel. Where supplied-air suits are used above a concentraton of 100 tom,
an auxliary self-contained breathng apparatus operated in posiive pressure mode should also be worn.
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Occupational Health Guideline for
Pentachiorophenol

INTRODUCTION

This guideline is intended as 3 source of information for
employees, emplayers, physicians, industrial hygienists,
and other gcoupational health professionals who may
have a need for such information. It does not attempt to
present ail data; rather, it presents pertinent information
and data in summary form.

SUBSTANCE IDENTIFICATION

L Fofmlﬂa: C.C‘;OH

+ Synonyms: PCP; penta

» Appearance and odor: Light brown solid with a
pungent odor when hot.

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for pentachlorophenol is
0.5 mulligram of pentachlorophenol per cubic meter of
air (mg/m?®) averaged over an eight-hour work shift.

HEALTH HAZARD INFORMATION

¢ Routes of exposure :
Pentachlorcphenol can affect the body if it is inhaled, if
it comes in contact with the eyes or skin, or f it is
swallowed. It may enter the body thraugh the skin.
* Effecty of overexposure

Exposure to pentachliorophenol may cause irmitation of
the ayes and respiratory tract. Bronchitis has been
reporied to occur., Systemic effects from either a large
exposure or repeated smaller exposures include weak-
ness, loss of appetite, nau: -3, vomiting, shortness of
breath, chest pain, excessive sweating, headache, and
dizziness. In fatal cases the temperature is often very
high and death may occur as early as three hours afier
the onset of symptoms, The rigk of sertous intoxication
is greater in hot weather. Persons with decreased liver
ot kidney functions are more susceptible 10 poisomng
from this chemical. Repeated exposure to pentachloro.
pheaol may cause an acne-like skin rash and liver

‘damage. “Commercial Hi':«'eﬁ!achior'ophenci may be con-

taminated with dioxin compounds which are much
more tokis than pentachlorophienal.

+ Reporting signs and symptoms:

A physician should be contacted if anyone develops any
sighs or symptoms and suspects that they are caused by
exposure to pentachlorophenol.

¢ Recommended medical surveillance

The following medical procedures should be made
available to each employee who is exposed to pentach.
loraphenol at potantially hazardous levels:

L Initial Medical Examination:

—A complete history and physical examisiation: The
purpose ts to detect pre-existing conditions that might
place the exposed employee at increased risk, and to
establish a baseline for future health monitoring. Exami-
nation of the cardiovascular system. eyes, upper respira-
tory tract, liver, and kidneys shouid be siressed. The
skin should be examined for evidence of chronic disor-
ders. Analysis of the urine for pentachlorophenol may
be helpful in estimating the extent of absorption.

2. Periodic Medical Examination: The aforementioned
medical examinations should be repeated oa an annual
basis.

¢ Summary of toxicology

Pentachlorophenol dust and mist cause irevation of the
eyes and upper respiratory tract; absorption results in an
increase in metabolic rate and hyperpyrexia; projonged
skin exposure causes an acpneform detmatits. Human
exposure {0 dust or mist concentrations greater than |
mg/m? causes pain in the nose and throat, violent

sneezing, and cough; 0.3 mg/m? may cause some nose

irFitation; persons acclimated to pentachloropheno! can
tolerate concenirations up to 2.4 mg/m?. Pentachloro.
phenol readily penetrates the skin; systemic intoxication
is cumulative and has been fatal. Intoxication is charac-
terized by weakness, anorexia, weight loss, and profuse
sweating; there also may be headache, dizziness, nausea,
vomiting, dyspnea, and chést pain. In fatal cases. the
body temperature is [requently exiremely high and

Thesa recommaendatians reflact good industrial bygiene and madical surveilanca pracuces and their implementation wil
assist in achieving an efective occupational heallh program. However, thay may not be sufficient 1o achisve compirance
wilth all requirements of OSHA regulations,

U.S. DEPARTMENT OF HEALTH AND HUMAKN SERVICES
Public Heatth Service  Cantors for Disease Control
Natagnal Instiulé (gr Qecupational Salety and Haatth

Saptembar 19768

U.S. DEPARTMENT OF LABCOR
Occupaugnal Salety and Haalth Admimsitaion




001398

deatk has occurced as earty as 3 haurs after the anset of
symproms. The nisk of senous intoxication is increased
during hot weather: persons with impaired liver or
kidney function are more susceptible to the effects of
pentachloropheaol. The dust, mist, and vapor cause ¢ye
irrtavon. Prolonged exposure of workers has caused an
acneforin dermatitis; 10 workers engaged in production
of pearachlorophenol for 5 1o 10 months developed a
widely disseminated skin eruption characterized by
smafl and large furuncles, brown pigmentation, and
some cicatrization; 7 workers also dsveinpad severs
bronchids; all but I worker still showed signs of exten-
sive acne mare than 2 vear after cessation of exposure,
and 4 still complained of bronchitis, On the skim,
solutions of pentachlorophenol as difute as 1% may
cause irritaton if contact is repested or prolonged.

"CHEMICAL AND PHYSICAL PROPERTIES

* Physical data

1. Molecular weight: 266.3

2. Boiling point {760 mm Hg): 311 C (392 F) (decom-
poses)

3. Specitic gravity (water = 1): 2.0

4. Vapor density (air = | at boiling puint of pemach~
lorophenal): Not applicable

5. Melting point; 182~ 190C (360 374 F)

6. Vapor pressure 2t 20 C (68 F): 0.00017 mm Hg

7. Sciubility in water, g/100 g water at 20 C (68 F):
0.002

8. Evaporation rate (butyl acétate = [): Not applica-
ble
+ Reactivity

1. Conditions contributing 16 instabitity: None.

2. Incompatibilities: Contact with strong oxidizers
may cause [ires and explesions.

3. Hazardous decomposition products: Toxic gases
and vapors (such as hydragen chlonde, chlorinated
phenols. and carbon monoxide) may be released when
pentachlorophenol decomposes.

4, Special precautions: None.

« Blammability

1. Not combustible
+« Warning properties

1. Odor Threshold: The ATHA Hygienic Guide states
that pentachlorophenot has a characteristic odor. No
guantitative information is available, however, concern-
ing the odor threshold of this substance.

2. Irritation Levels: The Documeniation of TLVs
states that “dusts are particularly iroitating to the eyes
and nose, in concentrations appreciably greater than 1
mg/m?, but some irntation of the nose may occur at 0.3
mg/m?. Hardened workers can tolerate up to 2.4 mg/
m3."

3. Evaiuation of Warning Properties: Through its
irritant effects, pentachlorophencl can be detected
within three times of the permissible exposure limit. For
the purposes of this guideline, therefore, pentachlaro-
phenol is treated 25 2 materidl with good warming

2 Pentachlorophenol

properties.

MONITCRING AND MEASUREMENT
PHOCEDURES

¢ General

Measurements to determine employe® exposure are best
taken so that the average sight-hour exposure i3 based
on a single eight-hour sampie of on two four«haur

......

exposurs level Aije sample;s should be taken in the
employee's breathing zone (4iv that would most nearly
repeasent that inhaled by the employee).

* Method

An analytical method for pentachiorophenol is in the
NIOSH Manudf of Analytical Methods, 2nd Ed., Vol. 4,
1978, avarlable from the Government Printing Office,
Washington, D.C, 20402 (GPO No. 017-033-00317-3).
* Gieason, M. N,, Gosselin, R. E., Hadge, H. C., and
Smith, R. B.. Clinical Toxicology of Commuercial Products
{3rd ed.), Williams and Wilkins. Daltmore, 1969,

RESPIRATORS

* Good ndustiial hygiene practices recomiend that
engineering controls be used to reduce environmental
cancentrauons (o the permissible axposure level. How.
ever, there are some exceptions where respiralors may
be used to control exposure. Respirators may be used
when engineering and work practice controls are not
technically feasible, when such controls 2re 1w the
process of being instailed, or when they fail and need to
be supplemented. Respirators may also be used for
operations which require entry into tanks or closed
vessels, and in emergency situations. If the use of
resmirators is necessary, the only respirators permited
are those that have been approved by the Mine Safety
and Health Administration (formerly Miniag Eaforce-
ment and Safety Administration) or by the National
Institute for Occupationai Safely and Health.

* 1n addution to respirator selection, a complets sespira-
tory protection program should be instituted which
includes regular training, maintenance, inspection,
cleaning, and evaluation.

PERSONAL PROTECTIVE EQUIPMENT

* Employees should be provided with and reguired ta
use impervious clothing, gloves, face shields (eight.inch
minimum), and other appropriale protective clothing
necessary to prevent any possibility of skin contact with
pentachlorophenol or liquids containing pentachloro-
phenal.

* I employees' clothing has had any possibility of
being contaminated wath pentachlarophenol or liquids
contaiting  pentachlorophenal, empioyees  should

change inite uncontaminatad clothing before leaving the
work premises,




¢ Clothing which has had any pessibthity of bemng
contaminated with pentaciloraphenol should be placed
in closed containers for storage until it can be discarded
or until pravision is made for the removal of pentach.
lorophenol from the clothing. If the clothing is 10 be
laundered or otherwise cleaned to remove the pentach.
lorophenol, the person performing the operation should
be informed of pentachloraphenol’s hazardous proper-
ties.

* Where there is any possibility of exposute of an
employed’s body 1o pentachiorophenat or Hquids con.
taining pentachlorophenal, facilities for quick drench-
ing of the body should bs provided within the immedi.
ate work area for emergency use.

* Non-impervious clothing which becomes contami-
nated with pentachioropheno! should be removed im.
mediately and not reworn until the pentachlorapheact
is removed from the clothing.

¢ Employees should be provided with and required (o
use dust- and splash-praof safety goggles where there is
any possibility of pentachlorophenot or liquids contain-
ing pentachlorophenol contacting the eyes.

¢ Where there is any possibility that employees’ eyes
may be exposed o pentachlorophenol or liquids con-
taming  pentachlorophenal, an eye-wash fountamn
should be provided within the immediate work area for
emergency use,

SANITATION

¢ Skin that becomes contaminated with pentachloro-
pheno! should be immediately washed or showered
with $oap or mild detergent and water 1o remave any
pentachlorophenol.

* Workers subject to skin contact with pentachlorc-
phencl or liquids containing pentachlorophenol should

of the body whick may have contacted pentachlora-
phenol at the end of each work day.

o Eating and simoking should not be permitted in areas
where pentachlorophenol or liquids contaisting pen-
tachlorophenol are handled, processad, or stored,

» Employees who handle pentachloropheno| or liquids
containing pentachlorophenol should wash their hands
thoroughly with soap or mild detergent and water

- before eating, smoking, ot using toilet facilitjes,

COMMON OPERATIONS AND CONTROLS

The following list includes some common operations in
which exposure tg pentachlorophenol may accur and
contrel methods which may be effective in each case:
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wash with soap or mld detergent and water any areas

QDperation Controls -
" Formu:anon of Procass enciosure:
pressrsatives, local exhaust
pesticides, and ventilation; personat
fungicides protective equipment
Application as a Personal protective
preservative for wood, equiprrent

slarch, pairt, adhesives,
legthar, fatax, and oils;
uéa in slifne-algae
control, uge as a
pesticids, hetbicide, and
sr.ail contro! agent

Manufacture of
pentachlorophenot

Process enclosurg;
local exhaust
ventilation; parsonal
protective equipment

EMERGENCY FIRST AID PROCEDURES

In the event of an emergency, mstitute first aid proce-
dures and send for firs: ald or medical ssistance,
* Eye Exposure

If pentachisrophenol or liquids containing pentachloro-
pherol get into the eyes, wash eyes immediately with
large amounts of warer, lifting the lower and upper lids
oceasionally. Get medical attention immediately. Con-
tact lenses should not be worn when working with this
chemical,

¢ Skin Exposure

{f pentachiorophenol or liquids containing pentachloro-
phenol get on the skin, immediately wash the contami-
nated skin using soap or mild detergent and water. If
pentachlorophenol or liquids containting pentachlorg-
phenai penetraie through the clothing, remove the
clothing immediately and wash the skin using soap or
mild detergent and water. If IFTitation is present afier
washing, get medical attention.

* Breathing

If a person breathes in large amounts of pentachloro-
phenol, move the exposed petson to fresh air at ohece, If
breathing has stopped, perform artificsal respiration,
Keep the affected Person warn and at rest. Get medical
attention as soon as possible.

¢ Swallowing

When pentachiorophenol or liquids contaimng pentach.
lorophenai have been swajlowed and the merson iy
conscious, give the person large quantities of water
immediately. After the water has been swallowed, try
to get the persan to vomit by having him touch the back
of his throat with his finger. Do not make an uncon-
scious person vomt, Get medical attention ‘mmediate-
ty.

* Reseup

Move the affected person from the hazardous exposure.
if the exposad person has been overcome, o ufy some-
one else and put snto eflect the estabhshad emergency
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rescue procedures. Do not become a casualty. Under-
stand the facility's emergency rescue procedures and
know the locaticrs of rescue equipment before the need
arises.

SPILL AND DISFOSAL PROCEDURES

* Persons not wearing protective equipment and cloth-
ing should be restricied from areas of spills until cleanup
has been completed.

* [f pentachlorophenol is spilled, the fallowmg steps
should be taken: ,

. b Vesdilare areaof spill.

2. Collect spiled marerial in the most convenient and
gafe mannee and depost in sealed containers for reclama-
tion or for digposal in a tecured sanitary landfill. Liquid

ccontaining pentachlorophenal should be absorbed in

vermiculite, dry sand, earth, or a similar matesial,
s Waste disposal method:

Pentachiorophenol may be dispoted of in sealed con.
tainers in a secured samitary landfil.
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RESPIRATORY PROTECTION FOR PENTACHLOROPHENOL -
Canditlen Minimuim Respiratory Protection®
( Aequired Above 0.5 mg/m*

Partzulate or Vapor

Concentraton

2.5 mg/md or lass Ary chemical cartridge regpiralor with an organic vapor carinidge(s) amd dust,
fumie, and migt fiters), including pesticide resprators which meet the raquire-
mentg of thig class.** :

- Any gupplied-air raspirator. :
Any self-cortained braathing apparaius.”*
T 25 mgim of logs Any chemical cartnidge tegpirator with a {ull facepiece, an organic vapor

cartridge(s), and dust, furme, and mst filter(s), including pesticide raespiralors
which meet the requirements of this ¢lass.

A gas masgk with a chin-style or a front- or back-mounted crganic vapor camster
and dust. fume, and must filter, including pesticide resgrators which rmest the
reguirements of thig class.

Any supplied-air resprrater with a full facepiece, heimet, or hood.

Any seif-contained breathing apparatus with a full faceprece.

138 mg/m? or iess
e

1 ayve intaticn cocurs, fuli-lacepiece respiratory protective equipment should be used.
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