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DEPARTMENT OF THE NAVY 2.1
N . NORTHERN DIVISION .
NAVAL FACILITIES ENGINEERING COMMAND
PHILADELPHIA, PENNSYLVANIA 19112-5094 IN REPLY REFER TO.
5090
Ser 1196/1423/RF
MAR 2 1 1991

Ms. Linda Wofford, Senior Engineer
Division of Air and Hazardous Materials
Department of Environmental management
291 Promenade Street

Providence, RI 02908

Dear Ms. Wofford:

In response to your letter of January 22, 1991, please find
enclosed responses to your comments regarding the planned
verification sampling act1v1t1es for sites 12 and 14 of NCBC
Davisville.

I would 1ike<to suggest the posSibility of a conference call should
you have additional comments or questions. :

Please notify me after your review of the attached responses.

Sincerely,

ﬁsel?[ Fish

Remedial Project Manager
By Direction of the Commanding Offlcer

Copy to:
Mr. Lou Fayan NCBC Davisville, RI
Ms. Carol Keating EPA Region I



Internal Copy to wo/encl.:’
Codes 1423,

1423 /RF,

1422/FL,

1422/3S
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RIDEM COMMEN
1.

2.

Reply:

Comment:

Page 3, Section 4.5: Decontamination Procedures.
"The addendum should specify the method of disposal
which will be utilized for the decontamination
fluids." : :

Reply:

Decontamination fluids will not be generated in the
field during the verification sampling. aAll
decontamination of the sampling equipment will be
completed in a laboratory. Dedicated sampling
equipment will be used for each sample.

Comment:

Page 4, Section 4.18.3 and Page 6, Section 4.19.3:
Personal Protection.

"The Department recommends that Level C personnel
protection be wutilized during the sampling
procedures. Furthermore the Department recommends
that air monitoring be conducted at the sites in
order to detect the presence of any volatilized PCB
carrier compound." ,

The verification sampling will be conducted aft r
all ‘of the suspected contamindted materials have
been removed from each site. Also given that the
organic compounds potentially related  to
transformer fluids (e.g., trichlorobenzene, PCBS)
are semivolatile compounds with very 1low vapor
pressures , the inhalation risks associated with
the verification sampling are believed to be
minimal. However, TRC sampling personnel will
maintain the ability to wupgrade to Level C
personnel protection if believed necessary by
sampling personnel (based upon visual observations
and odor).

RIDEM COMMENTS ON THE QUALITY ASSURANCE PROJECT PLAN (OAPE)

1.

ADDENDUM :

Comment:

Page 4, 1st Paragraph, Section 3.4: Project Scope.
The soil sample results will be used to confirm
that any subgrade materials contaminated by the
gpills is cleaned up to 25 mg/kg PCBs by dry
weight. '

*The State of Rhode Island has a 1 ppm PCB cleanup
level policy. RIDEM will require that this clean
up level be met for all material above. or below
grade."



Reply:

According to th US EPA TSCA PCB Spill: Cleanup
Policy (40 CFR Subpart G, Section 761.125), .- the
allowable level of PCBs which can remain in the
soils at the locations of the subject PCB cleanup
is 25 ppm.. This allowable level igs based on
characterizing the spill cleanup area as a low-
contact, indoor, industrial surface in a restricted
access location. It is important to note that the
25 ppm level is also significantly below an
applicable and appropriate EPA-developed advisory
PCB cleanup soil level range of 800 to 3100 ppm
(see Attachment A). This permissible PCB soil
cleanup range is for the most applicable scenario
consisting of short-term adult exposure to an area
having PCB soil contamination with 10 inches of
clean cover. Based on this guidance and the
required RIDEM 1 ppm cleanup level, the findings of
the wverification sampling will be reviewed to
determine the adequacy of the PCB spill cleanup at
the sites. Attached for review is a copy of the
EPA Project Summary titled "Development of Advisory
Levels for Polychlorinated Biphenyls (PCBs)
Cleanup" which presents the advisory EPA cleanup
levels.

2. Comment:

i

Reply:

mn
o

Page 9, 5th Paragraph, Section 6.3.1: ITrip Blanks.
Trip blanks will not accompany the containers and
the samples collected during this phase of the
project.

"a trip blank should acc0mpahy the c¢ollected
samples and be analyzed to detect the presence of
any PCB carrier compound."

None of the samples were planned for analysis of
any so-called "PCB carrier compounds". We are not
aware of any chemicals known to be "PCB carrier
compounds". Although since the use of PCBs became
regulated in the late 1970's, trichlorobenzene
(TCB), a semivolatile compound, has been used in
electrical transformer dielectric fluid. A copy of
a material safety data sheet (MSDS) for TCB fluid
is attached in Attachment B. The MSDS gshows that
TCB fluid is primarily made up of 1,2,4-TCB and
contains no volatile organic compounds. Given that
the TCB dielectric fluid has typically been used in
place of the PCB fluid, one would ne% expect to
find both compounds present in a transformer. Also
it is believed that PCBs are the contaminant of
concern in d=termining a proper cleanup based on
the greater known health risks associated with
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PCBs. However, soil samples will also be.collected
for 1,2,4-TCB analysis as discussed below in
response to comment $3. Trip blanks will not be
submitted with the samples since none of the
samples are being .analyzed for volatile organic
compounds.

: 3. Comment:
i Page 12, 1st paragraph, Section 9.0:
Brocedures. The sample analyses will be performed
in accordance with EPA Method 8080 for PCBs
analysis (8W-846 Third Edition).

"Sample analyses should also be conducted for the
T PCB carrier compound."
Reply:
As presented above, we are not aware of any so-
called "PCB carrier compounds". Although given the
potential for the presence of TCB in a transformer
spill area, soil samples will also be analyzed for
1,2,4-TCB (EPA Method 8270, SW-846 3rd Edition).
Another change in the sampling plan is the
collection of only three (not five) wipe samples
from each of the sites. This change will allow for
available funds to be used in the most effective
manner in the verification sampling effort.

4. Comment:
Figure A-2: Site 14, Building 316 Sample Locations

R and Figure 2a-3: Site 14, Building 38 Sample
Locations.

"The figures should indicate the location of the
PCB wipe results.®

Reply:
The actual locations of the wipe samples will be
selected in the field by sampling personnel. Wipe
samples will be collected from locations adjacent
to the spill cleanup area. Wipe samples will be
collected from adjacent floors, walls, and/or
columns.
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EPA COMMENTS_ON_THE HEALTH AND SAFETY PLAN ADDENDUM

1. Ceneral Comments
"Therefore, since the generation of PCB~
contaminated dust during the drilling 1is a
potential concern, ‘will TRC be moéonitoring for
airborne dust levels during drilling? Given the
poseibility that PCB contamination is present, how
did TRC arrive at Level D Protection requir ments
and@ is there a contingency plan in place for
upgrading to Level C based on an established action

level?

Reply: .
TRC will not be monitoring for airborne dust levels
during the hand drilling agsociated with the chip
gsampling. It is believed that ingignificant levels
of dust will be generated and become airborne
during the drilling operations (especially from the
asphalt) which will be of very short duration. If
significant airborne dust is generated during the
drilling, TRC sampling personnel will wear Level C
protection. The level of protection selected (a
modified Level D) is based upon the very low
potential for exposure to contamination during the
sampling. Given the nature of the spill and the
extent of the &pill cleanup beyond the observed
o spill area, it is believed that the planned level
- of protection (which includes protective gloves and
boot ‘covers) is sufficient to protect the sampling
personnel from any potential contaminant exposure
routes. No air monitoring will be conducted during
the sampling and thus no action level has been
established for upgrading to Level C. Any upgrade
to Level C will be based upon visual (e.g., dust)
and olfactory observations by sampling personnel.

1. Comment:
Section 3.4, Project Scope: The PCB cleanup level
of 25 mg/kg specified in the plan "is inconsistent
with the project specification. More specifically,
Section 2.6 of the Navy's specification states that
the PCB concentrations shall not exceed 1 ppm in
the concrete and soil." ‘

Reply:
See response to RIDEM QAPP comment #1 above.

2. Comment:
Section 6.1, Selection of Sampling Locations.
"Figure A-3 identifies the soil sample locations in
Building 38. Given the high 1levels of PCB-



Reply:

contamination identified in . samples collected
during the Confirmation Study activities, soil
sample locations (-2 and S-4) should coincide with
those areas of highest contamination (CW-14:2, CW-
14:3, CW-14:4, and Cw-14:8)."

The locationg of soil samples 8-2 and S-4 will be
moved to the former sample locations of CW-14:8 and
CW-14:2, respectively.

3. Comment:

Reply:

Section 6.2, Sample Collection, Handling, and
Shipping.

"It is recommended that the holes to aid in
collected chip samples be drilled to a minimum of
two inches, not 1/8 inch as outlined in the project
specifications and amended QAPP. Although PCBs are
not very mobile, after further analysis of the time
period elapsed since the spills occurred (nearly
ten years ago) and the pervious nature of the floor
material, a near surface sample may not be
gsufficient to adequately verify the absence of any
PCB contamination.®

All of the chip sampling will be conducted outsid

. of the spill areas which were visually evident at

1

each site. The chip samples are not being
collected so much as to determine the extent of the
actual epill area, but rather to provide an
indication of the presence of any near surface
contamination related to the tracking of any of the
spill material before and during the spill cleanup.
However, the chip samples will be collected down to
a depth of 1 cm, as is recommended on page 42 of
the EPA guidance document "Verification of PCB
Spill Cleanup by Sampling and Analysis".

4. Comment:

Reply:

Section 6.4, Field Decontamination Procedures.
"There is a discrepancy between the QAPP and the
project specification decontamination procedures.
TRC states that a hexane (pesticide grade) rinse
will follow a tap water ringe, whereas the project
specification call for the use o¢of an Acetone
(pesticide grade) rinse."

A pesticide grade hexane will be used as the
decontamination solvent. PCBs are more soluble in
h xane than acetone, and therefore this change was
made to ensure better decontamination of the
sampling eguipment.
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United States
Environmental Protection
Agency

Office of Heatth and
Environmental Assessment
Washington DC 20460

Research and Development

EPA/600/56-86/002 June 1987

Project Summary |

Development of Advisory Levels
for Polychlorinated Biphenyls

(PCBs) Cleanup

Polychlorinated biphenyls (PCBs),
commetcially known as Aroclors, con-
sist of mixtures of chlorinated biphenyl
compounds. Many sites contaminated
by PCBs remain contaminated because
of PCB persistence in the environmaent.
Although commercial PCB production
in the United States has been banned
by the Toxic Substances Control Act,
continued use in previously existing
commetrcial equipment can result in
spills which require cleanup. The En-
vironmental Protection Agency (EPA)
has become increasingly involved in the
discovery, assessment, and cleanup of
these sites.

The purpose of this study is to provide
advisory levels for PCB cleanup, and to
describe the tachnical and scientific
rationale and methods used in develop-
ing these advisory levels for PC8s in
contaminated soil. This required the
devalopment of exposure and rigk as-
sessment methodology rélated to haz-
ardous waste and spill sites, and
analysas of health effects data.

The currently available modeling tech-
niques considered most appropriate are
used to estimate exposures. PCBs ad-
vigsory levels are presented as ranges of
values to reflect the difference in soil-
air partition coefficients depending on
soil type, differant types of commercial
Aroclors, and variations in the soil
ingastion rate.

This Project Summary was developed
by EPA's Office of Health and Environ-
mental Assessmant, Washington, D.C,,
to announce key findings of the research
project that Is fully documented in a
separate report of the same ftitle (see
Project Report ordering Information at
back).

Introduction

The full report of this project summary
was prepared in response to a request
from the Office of Emergency and
Remedial Response {OERR). that the
Office of Health and Environmental As-
sessment (OHEA) develop advisory levels
for polychlorinated biphenyis (PCBs) which
can be used as guidelines for initiating
removal action for sites contaminated
with PCBs. Interested offices within EPA,
incfuding OERR, have advised OHEA that
these advisory levels for PC8s cleanup
should be developed based on considera-
tions of public health protection from
short-term and long-term exposures, The
advisories presented include permissible
levels of PCBs in soil corresponding to
10-day and lifetime acceptable intakes.

Exposure routes considered in develop-
ing these advisory levels include drinking
water, ingestion of PCB-contaminated
soil by children and aduits, and inhalation
of ambient air contaminated with PCBs,
Other exposure routes, such as dermal
exposure, food intake, and ingestion of
fish which have bioaccumnulated PCBs,
are considered in relation to their im-
portance and their relevance to this pro-
ject. In view of the high bioaccumulation
factor for PCBs, the consideration of bio-
accumulation is important in setting PCB
levels in surface water in which aquatic
animals live. If one of these routes is a
controlling factor in relation to the ex-
posure route or human intake considered,
the advisories need to be reavaluated.

Chemical Compositi n
Commercial-grade PCBs, consisting of
mixtures of different composition, are
sold under the trade name Aroclors.
impurities such as chlcrinated dibenzo-
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furans and chlorinated naphthalenes are
known to exist in commercial PCBs, The
sole producer of Arociors in the United
States for the period 1957 to 1972 was
the Monsanto Chemical Company. Their
products are characterized by four-digit
numbers. The first numbers represent
the type of molecule (12 = biphenyl-based:;
54 = terphenyl-based; 25 or 44 = biends
of PCBs and chlorinated terphenyls): and
the last two digits refer to the percentage
of chlorine by weight. PCB products are
also manufactured in other countries,
including Germany, France, Japan and
the U.S.S.R. : .

Although one might expect some 140
to 160 separate congeners in an Aroclor,
the actual analysis of Aroctor 1248, for
example, identified less than 50 peaks
using high-resolution gas chromatog-
raphy. No compounds which can be
formed by addition of chlorine rather than
substitution were found in a detailed
study of PCBs published in 1876. 1t is
suspected that the conditions prevailing
during industrial manufacturing of PCBs
do not favor the formation of eddition
compounds, or that these latter com-
pounds might have been destroyed in the
step used to purify the Aroclor. The
literature data show that even for the
same type of Aroclor, the compositions
of individual biphenyls vary slightly.

Major PCB components in foreign pro-
ducts bearing the names of Kanechlor
and Phenaclor for Japanese and Franch
products, respectively, have been identi-
fied. The number of the major components
separated from Kanechlor 400 is five,
and that from Phenoctor DP6 is seven.

Exposure Assessment

It is likely that not all of the PCBs
ingested or inhated by humans are ab-
sorbed. Proper calculations of absorption
rate and hence exposure should be based
on realistic pharmacokinetics-type models
to determine intake, Lack of experimental
data with which to estimate the param-
eters needed in the pharmacokinatics
models has prevented their applicarions
to the analysis for PCB absorptions
through human exchange boundsries,
Future work should consider these
models. Although most animal studies
(in rats and mice) on the extent of absorp-
tion in the gastrointestinal tract show
absorption in excess of 90%, there are
two experiments on monkeys reporting
less then 88% absorption in one case and
less than 13% and 40% absorption for a
specific congener in another case, based
on the analysis of feces and urine.

2

6°d

Vehicles used in administering PCBs were
not specified. It is likely that the high
adsorption characteristics of PCBs on soil
could retard the absorption rate in the
human intestinal tract. In the risk analysis

_performed in the present study, the ab-

sorption rate for humans after ingestion
of PCB-contaminated soil is considered
to be 30%.

Absorption from dermal exposure has
been reported to be as significant as from
other routes of exposure, but little in-
tormation is available for the quantitative
evaluation of dermal absorption rates.
Five percent derma! absorption is as-
sumed for soil contaminants in contact
with human skin.

Inhalation studies using PCB aerosols
show that the absorption of PCBs from
inhalation exposure readily occurs. in the
present analysis, an absorption factor of
50% is assumed for absorption of PCB

vapors after inhalation into human Jungs. -

The circumstances under which human
exposure occurs are divided into three
classes depending on population distri-
bution: (1) Exposure occurs onsite. This
can be further subdivided into: (a) sites
that are readily accessible to children,
and, hence, the soil from which will be
subject to ingestion, dermal contact, and
inhalation, and (b} sites for which there is
no possibility of soil ingestion, and, hence,
exposure is only through inhalation; (2)
sites which no population is assumed to
enter within a radius of 0,1 km from the
site; and (3) sites which no population is
assumed to enter within a radius of 1 km
from the site.

The soil ingestion rates used for Class
(1Xa) evaluations are 3 and 0.6 g/day.
The former is a value based on data from
a study of an adult person with pica,
while the latter represents a long-term
average value for soil ingestion. if siteg
are not accessible to populations at dis-
tances of 0.1 km or 1 km from the site, as
in Classes (2) and (3) above, it is assumed
that no ingestion of contaminated soil
occurs and the exposure route is that of
inhalation.

Emission Evaluation

The emission rate of volstilized PCBs
can be considerably reduced by covering
the contaminated soil by low-parosity
uncontaminated soil or clay material. The
reduction in the emission rate will rasylt
in a decrease in ambient .ir concentra-
tions of PCBs by the action of blowing
winds. When PCB-contaminated material
is directly exposed to the atmosphere,
the PCB levels in soil required to maintain

the same ‘ievel of exposure will be les
than those expected when the PCB-con
taminated material is covered with low
permeability material of appropriate thick
ness. The cover would also serve as :
deterrent to soil ingestion and direc
dermal contact,

The depletion of PCBs from soil causer
by volatitization is accounted for in th
exposure analysis by solving. a partia
differential equation simulating PCB vapo:
diffusion through the soit air-phase pores
and the distribution of PCBs between ai
and soil phases. Boundary condition:
assume that the air-phase resistance it
relatively smali compared to the dif-
fusional resistance in the soil air-phast
pores. The available experimental dats
reasonably follow the time-emission rate
relationship predicted from the models
based on this assumption. Since the
depletion rate varies over time, it it
averaged over the exposure period. Deple-
tion averaged over a period of time should
lead 10 a lesser inhalation exposure than
that based on the model. assuming that
depletion does not occur,

The worst-case emissions would occur
when the contaminated soil is initially
exposed to the atmosphere and the soil is
contaminated up to the conditions ex-
hibiting saturation vapor pressure. A
constant emission rate can be assumed if
the vapor-phase concentration maintains
2 constant value at the surface of soil
contamination for time-varying emission
rates. Calculations corresponding to
Classes (1), (2), and (3) for exposure
possibilities with surface gcontamination
are repeated at an assumed 25-¢cm thick-
ness of a soil cover initially free from PCB
contamination. Among many factors af.
fecting the emission rate (including vapor
pressure. soil-air partition coeffigient,
Henry's Law constant, etc.), the value of
the soil-air partition coefficient shows
the most wide-ranging variation, because
of the variation of the experimental soil-
water partition coefficient available in
the literature for soil textures ranging
from 40 to 1,000 cm¥/qg.

PCB Levels In Soil

The method for determining the per-
missible PCB levels in soil, which com-
bines the routes of sail ingestion,
inhalation, and dermal exposure, has been
computerized to avoid the necessity for
hand calculations,

The resuits of these computer calcu-
lations are summarized in Tables 1 and
2, which have been prepared using
different combinations of the following
variables: ‘
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Table 1.

Permigsible PCB Sail Contamination Levels (Uncovered Surface Contamination)

Permissible Levels (ug PCB/g soil) Corresponding to  +

Noncancer Stort-Term®

Acceptable Intake (ug/day)®

Cancer Risk Spacitic Doses (ug/day)

Location end

—inhalation onty*®

Route of Hurnen 100 700 000176 0.0176 0.178 1.75
Exposure for Child for Adult (1077 Risk) (107° Risk} {10°° Risk) (107 Rigk)
On the contaminated site
~Soil ingestion®, 26-100' £§10-730 0.008-0.01 .080.1 0.8-2 817
inhelation®
~Soil ingestion®, 42-420 2100-3000 0.01-0.06 0.10.6 1-6 36-61
inhalotion®
~Inhslstion only*, 47.vs® v§ 0.01.0.2 0.1.2.0 1:207 97470
0.1 km from vs vs 2.0-220 80-2.2x10* 7.7x10%vs 8.7x10%vs
contaminated site
-Inhalstion onty®
1 km from vs® vs 220.1.3x10°  2.2x10.1.3x10° vs vs
contaminated site

*Short-term = 10-day intake.

*Based on average weights of 10and 70 kg for a child and an adulr, respectively,

Chitdren ages 1-6, without pica lconeuming
*Inhalation rates are assumed to be 20 m

“Children eges 1-5. with pice (¢ onguming 3 g soil/day).
’ 0.6 g soil/day).
/day for the short-tarm and longer-
assumed to be 10 m*/dey as & resuft of 182 days’ exposure per yeer,
'Ranges result in each case because (1) four PCBs (1242, 1248, 1254, 1

)

high and low values for soll-air partition coefficient are used in the calculations,
Pvs denotes no theoreaticel upper-bound limft. Practical reasons require no free-flowing PCB liquids for the limit.

(1) Surface contamination represent-
ing & situation where the con-
taminated soil surface has been
left uncovered after removal action.

(2) 26-cm(10-inch) clean cover applied,
reépresenting & situation in which
clean soil material is used on top of
the contaminated soil surface.

(3) Two different soil ingestion rates (3
and 0.6 g/day) for Class (1) (a),
corresponding 1o sites accessible to
children.

(4) Different acceptable intake (Al)
levels (short-term Al, and Als at
different cancer risk levels),

(5) Four Aroclors (Aroclor 1242, 1248,
1254, and 1260),

(6} Two selected values of the soil-air
partition coefficient, representing
the high and low values,

(7) Exposures for 10 days after cleanup
or spill of contaminants for short.
term advisories,

Table 1 shows the range of values for
permissible PCB concentrations in soil
when the soil is contaminated up to the
surface in contact with the atmosphere
and is left uncovered. Table 2 reprasents
the case where the contaminated ol left
at the site, or after remediation, is
covered with a8 26-cm (10-inch) clean goil
layer. The ranges in both tables result
from the use of four Aroclors and the
use of high and low values for the soil-
air partition coefficient. Other factors
reflected in the ranges are differences
in vapor pressures and Henry's Law
constants for each Aroclor.

Results

The symbol “v8*' in Tables 1 and 2
indicates that no upper-bound limit for
PCB concentrations in soil can be derived

from the exposure evaluation, because
the PCB concentration in soil is above the

term noncancer exposures,; elf other (more ¢hronic) exposur

260) ere considerad, each with & different vapor pressure, end |

vapor saturation concentration, There ar
two reasons for such a result. First, th.
emission rate cannot exceed the upper
bound value which can be expected whe
the air-phase concentration of PCBs &
the contaminated soil surface is main
tained at the vapor saturation point. Th
Concentration at the vapor saturatior
point corresponds to the vapor pressur¢
concentration. Second, when the cover i
applied, not only is the emission rate
retarded, but also the concentration o
PCBs in soil being ingested is controllec
by the amount of PCBs adsorbed on 80i
in equilibrium with the air phase being
emitted. Therefore, the concentration of
PCBs in the initially clean soil materia!
cannot exceed the concentration in equili-
brium with saturated vapor.

In actuality, the “no upper limit,” or the
level above vapor saturation, designated
by vs. should be interpreted with great
care. The assumptions used in the ex-

3
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Table 2. pParmissible PCB Soil Contsmination Levels (25-cm-Thick Clean Cover)

Permissible Levels (ug PCB/g soil) Corresponding 1o

Noncancer Short-Term*

Accaptable intake (ug/dey)® Cancer Risk Specific Doses (ugsday)

Location snd

Route of Human 100 700 0.0QI 7?5 00175 0175 1.75
Exposure for Chilg for Rdult (1077 Risk) (10°° Risk; (10°* Risk) (10" Risk)
On the contamingied site
-Soil ingestion®, 110-200' 800-1400 001.0.2 0.1.2.0 1.12 22.vs
inhslstion®
-Soil ingestion®, 450.vs® 3100-vs 00206 0.2-6.0 710.48 93-vs
inhalation*
~Inhalation onty* vs ve 0Q2:1.0 0.2-vs 2.0-vs 770.vs
0.1 km from vs vs -vs 620-vs ) vs vs
contaminated sire
~lnhealation oniy®
T km from vs vs vs vs vs vs

contaminated site
-Inhalation onty”

°Short-term = 10-day intake.

*Based on average weights of 10 end 70 kg for e chilg 8no an adun, respectively

“Children ages 1-5. with prcs fconsuming 3 g soil“day.,

“Children ages 1-5. withour pica rconsuminQ 0.6 g sorl-day;.

*Inhalation rates are assumed ta be 20 m" ‘day tar the short-term ard fonger-term nencance! expusures, all other fmore chronic) exposures
assumedio be 10 m’,-’day as aresult of 182 days’ exposure per year.

Rsnges result in each case because (1) four PCBs (1242, 1248, 1254, 1260, are censidered each with & different vapor pressure, and {2/

i

high and low values for soil-air parttion coelficient 6re used in the calculations.

®vs denotes no thearetical upper-bound timit. Practic

posure evaluation are critical. They
include but are not limited to: (1) no
soaking of clean cover by liquid PCBs {or
the thickness of 25 cmi: (2j no disturbance
of cover material by construction activities
or children digging the ground: (3) no
exposure to initiel spills when 25 cm of
clean cover (Table 2} is assumed; (4) no
population enters the arez within the
respective radius of distances from the
site; and (5} the cover material 1s at least
equivalent to soil material.

From a practical point of view, the firat
assumption is tantamount to reguiring
the presence of no free liquids in the soil,
which may otherwise result in the
phenomenon of “wicking ' Since the
ranges shown in Tables 1 and 2 are
dependent upon the type of Aroclors ang
the values of the soil-ajr partition coef. .
ficient, site-specific or Aroclor-gpecific
information should be used 1o establish

.an appropriate level of PCBs for that

particular condition. Computer outputs

4

for the selected Aroclors under the ranges
and conditions of common environrneniat
concern can be used to find the permis-
sible concentrations. in soil suitable 1)
particular situations. ’

Table 1, for example. ¢an be inter-
preted as follows:

(1) When the site is amenable to access
by children with possibiiities of ingesting
the contaminated soil exposed 1o the
atmosphere, and when EXposure occur-
ring to the children by inhalation and
dermal contact is accounted for, the per-
missible PCB levels in soi should renge
from 25 to 100 ug/g and 42 10 420 ug/g
for prevention of noncancer eftects from
10-day exposure for 3 chitd with an
average weight of 10 kg ingesting soif at
the rates of 3and 0.6 g/ day. respectively
For cancer effects, permissible levels in
soit for a lifetime exposure 1o PCBs re-
sulting from ingestion of and dermal
comact with contaminated soil and in-
halation of contaminated air should range

8( rcasons require no free-flowing PCB hquids for the i,

from 008 10 0.1 4879 and 01 10 0.6
ug ‘g, corresponding to an upper-bound
risk estimate of 10 at assumed soil
ingestion rates of 3 ang 0.6 g day,
respectively The specific leve! will depend
on the types of Aroclor present, the likely
ingestion rate, and the extent of Soil-gir
partitioning. For sites in which there is no
possibdity of soil ingestion, PCB levels in
soil, based on the inhalation route only,
should range from 47 #g9 g to no limit
value for a 10-day exposure for 3 child
with an average weight of 10 kg, and
correspond to no imit valye for an adult
with an average weight of 70 kg. The
permissible levels of PCBs in soil, based
on the inhslation pathway only, range
from 0.1 10 2 ug g. corresponding to &
lifetime Al at a risk factor of 10 ¢ Again,
the level will be dictated by the types of
Araclor present and the specific char-
acteristics of the site mvolved.

{2} If there 15 no pessibility of a popula-
tion entering the contaminated site within



i

‘; 8 radius of 0.1 km from the site, the PCB

levels in soil can remain at no limit value
and 80to 2.2 x 10° ug/g, without exceed-
ing 10-day Al and lifetime Al at 10 rigk,
respectively,

Similar interpretations can be made for
the results applicable to sites without
affected population up to 1 km from the
site, and to the carcinogenic risks listed
a1 104, 10% and 107,

Conclusion
The short-term Al levels {100 ug/g day

~ for & child and 700 ug/g day for an adult)

used to develop 10-day advisories based
on noncancer effects are derived from

animal studies, which collectively indicate -

that the experimentat threshold for ad-
verse effects of Aroclor 1254 is at or near
a dose of 1.0 ug/kg body weight. Using
this dose as a No Observed Adverse
Effect Level and a safety factor of 100,
the 10-day Al levels for noncancer effects
described above (100 and 700 upg/day)
wete computed. The permissible con--
centrations of PCBs in soil are calculated
from multimedia exposure assessments
by requiring that the total PCBs intake
rate from pertinent exposuyre ‘pathways
do not exceed these Als. Advisory levels
for 1-day and lifetime noncancer effects
cannot be derived at this time because of
the insufficiency of available data. How-
ever, in view of the experimental duration,
the 10-day advisories may well be used
for the 1-day advisories.
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No, 365

MATERIAL SAFETY DATA SHEET

TRICHLOROBENZENE,

GENIUM PUBLISHING CORPORATION . @ DIELECTRIC GRADE
1145 CATALYN STREET
SCHENECTADY. NY 123031836 USA REVISION A

(518) 377-8855 GENIUMPURLISHING CORP. | Date December 1979

SECTION 1. MATERIAL IDENTIFICATION

MATERIAL NAME: TRICHLOROBENZENE, DIELECTRIC GRADE

DESICNATION: This material is a specific technical mixture (see Sec, II), based mainly
on 1,2,4-trichlorobenzene and its isomers.

OTHER DES1GNATIONS: GE Materisl D5B76
MANUFACTURER: Standard Chlorine Chemical Co., Inc.

1035 Belleville Turnpike . _
Kearnv. NJ. 07032 Telephone: (201) 997-1700

SECTION 1J. INGREDIENTS AND HAZARDS % HAZARD DATA
Trichlorobenzenes: > 97
T,7,4-Trichlorobenzene, >»70% (CAS # 000 120 821) 8~hr TWA S pp?*
or 40 mg/m
1,2,3-Trichlorobenzene, >20% (CAS # 000 087 616) No TLV established**
1,3,5~Trichlorobenzene REIA i No TLV established
Other Chlorinated Benzenes: - <4
Dichlorobenzeénes, ¢z 1% . o e 8-hr TWA 50 ppm (C)*4
(o-isomer)
Tetrachlorobenzenes, ca 1% No TLV established
Pentachlorobenzene, Trace No TLV established
*ACGIN (1979) TLVs; mo OSHA TLV.
#%J§SR (Russian) TLV 1.3 ?pm (1971).
| oA ACGIM and-0SHA.ceiling Jovpl TIV

SECTION 1I11. PHYSICAL DATA

Boiling point, 1 atm, deg F ~-—= ca 415* Specific gravity (Kp0=1) —-—-—- 1.46%

Vapor pressure at 104 F, mm Hg =~ 1 Volatiles, % (when heated) ~—=- ca 100

Vapor density (Afir=l) =-e——se—w— 6+ Melting point, deg F ~——swwen <50*

Solubility in water, 25 C,% ---- 0,003 Molecular weight, approx ==--- 182

Appearance & Odor: A clear, nearly colorless liquid with a characteristic aromatic
odor.

*Exact properties depend on the mixture used.

SECTION [V, FIRE AND EXPLOSION DATA : LOWER JUPPER
Flash Point and Mcthod Autoignition Temp. | Flammability Limits In Air
ca 230 F (CC) Unknown Unknown )

Extinguishing Media: CO2, dry chemical, foam or water spray.

When this materisl is in a firec situation, it cam thermally and oxidatively decompose
to yield phosgene, hydrogen chloride, carbon monoxide and other toxic gases and
vapors. Firefighters should use self-contained breathing apparatus to fight this
kind of fire.

This material is a slight firc hazard when heated.

SECTION V., REACTIVITY DATA

This is a stable material under normal storage conditions. It does not polymerize.
It will thermally decompose above 575 F. Contact with an open flame or an electric
arc can yield phosgene and hydrogen chloride.

Avoid contact with oxidizing arents.

Copyright © 1984 Gentum Publishing Cotpocation

ARy commercial e wthout publcher's sl permiston s prokbited. GENIUM PUBLISHING
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