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lagoons were used to store various industrial, municipal, and chemical wastes. Spills
and overflows reportedly occurred during the period of operation, thus allowing for the
dispersal of wastes throughout the site. Surface water runoff and seeps contributed to
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Tyson's Dump Site
Revised Record of Decision

Introduction

EPA and the P2nnsylvania Department of Environmental
esources evaluatad the imnovative technology rsmedial action
proposal made to the Agency by Ciba-Geigy Corporation, Smith-
Xline Beckman, Wyeth Laboratories, and the E£ssex Group on June
and July 1987. Tnis Revisad Record of Jecision (RJ0) will
summarize the results of the EPA evaluation and will presant
a permanent remedy for tne former lagoon areas.

Site Location and Description

Tyson's Sit2 15 an adbandoned septic waste and chemical
waste Jdisposal sit2 ra2portad to hav2 operated from 1960 to
1370 within a sandstone quarry. The sit2 is located in Jpper
Y2rion Townshlip, Montjomery Clounty, Pennsylvania, Saveral
Sormerly unlined lajoons w2re used to store various industrial,
municipal, and chemical wastas. Spills and overflows raeported-
Ly sccurrad during the period of operation, thus allowing for
the dispersal! o£f wast2s throughout the si1%2, Surface watar
run-0ff and s=2e0s contributed to off-siz2 migracion of the
~ist2s toward tnhe 3Schuylkill River. The agoproxirately 4-acra
9lor, Wwhich constinutaes a saries of former . unlin=! lagoons, is
oordered on %he easc iand west Dy unnamei tribu-:iries to the

Scauyl<iil Riv=2r, 3 sz2e0 guarery hlgh=-wzll to = south, and
2 ZTonrall r3ilrzsad swWitching vard to the nork Tigur2 1).
Norzit 0f the Ionrzratl tracks is the SShuylkill Ri - Jloodatiaia,
The ar=2a of tae former lagoon l1i2s above the )0~y . Zloodolain,

Chronclogical History of the Site

The Tyson's 35ize was ownad and o3=cate!l - companies
owned Dby Franklia P. Tyson and by Fast ?F-ilu=.:.: Treatment,
Inc. (FPTI). The stock of FPTI was owned Dy the current
owner of the land, General Devices, Inc. (GDI) and hy Franklin
P, Tyson. The sit2 was used by Tyson and FPT{ I ,c disposal
2f liquid septic tank wast2 and sludges 3ad c<cnv "i.;al wastes
which were hauled to the sit2 in bulk tank trucks.

The Pennsylvania Department of Znvironmentil Resources
(PADER) ordered GDI to close the facility in 1973. Although
some »nnded water was ra2moved in 1973, GOI did not arrange
for removal and offsite disposal of contaminated soils.



DECLARATION FOR THE REVISED RECORD OF.DECISION

SITE NAME AND LOCATION .

Tyson's Dump Sit2
Upper Merion Townsnip
pennsylvania

STATEMENT OF BASIS

This document 1is Ddvased upon the administrative racorid
supporting the 1934 Record of Decision and information receivad
after &the administrative record was closed, which is set
forth in the attached index.

DESCRIPTION CF THE SELECTED REMEDY

The Innowvativa2 Technology Remedial Action Altesrnative
consists of the following: .

- Remediaticon of the contaminated soils through the use of an
innovative technology re2medial action of vacuum extraction,
down to levels de*t=2rmined bdy the Agency to2 bde-protectiva of
auman dea.th and the environment.

ECLARATION

This Jdecision document represents the selected r2medial
acticn £otr thls sit2 deva2ioped in ac~cordance with ZIRCLA, as
amnended oy 3323, and the National 7Tontinageacy 2:ian. T [a7vs
Szz2rnin2d taazs the s2lected remedy 13 drotactis2 of 7uman
123177 an3d <1e easironment, attains ra2deral and 3tat? r2guliza-
m@nts thart ar2 apnliTavle or ralewvant and aoproporiat2, and i3
tost =2£ffackive. This remedy satisfies the 2ra2ferance for
tr2acment that r2duces toxicity, mobility, or volune as 3
oriazina. =lement, Tinally, it 1is det2rained taas thils
r2medy :tilizes oermanent solutions and alzt2acnativ2 tr2azm2nt

c

(or resource recovery) tecnnologies to tne maximum extent prac-
ticable.

The Commonwealth of ?Pennsyleania has concurrad, on the
salected remedy. ' /

.\\
/Egmes M. Self [
“Regional Admjnistrator

YAVAE:

Date /’ /




In January 1983, EPA investigated an anonymous citizen
complaint about conditions at Tyson's and subsequently deter-
mined that immediate removal measures were required. These
measures included the construction of a leachate collection
and treatment system, drainage controls and cover over the
site, and the erection of a fence around the lagoon area.

Between January 1983 and August of 1984, EPA and 1its
contractors conducted a series of investigations primarily
in what is now referred to as the On-Site Area. The On-Site
Area is defined here as that area south of the railroad tracks
and within or immediately adjacent to the security fence
erected during the emergency response measures. In December
1984, EPA issued its Record of Decision (ROD) for the On-Site
Area which recommended the following remedial actions:

- Excavation and off-site disposal of contaminated soils
and wastes to a permitted Resource Conse:vatlon and
Recovery Act (RCRA) landfill.

- Upgrading the existing air-stripping facility to treat
leachate, shallow ground water and surface run-on en-
countered during excavation,

- Excavation and off-site disposal of contaminated sed-
iments within the tributary which receives effluent
from the existing air stripper.

Fo:lowing issuance of the ROD, EPA began remedial design
for the selected alternative in January 1985. This design
included additional borings throughout the lagoon area to de-
fine the wvolume of material to be excavated. In August 1985
through November 1985 EPA performed additional borings and
magnetometer surveys throughout the lagoon area to better
delineate the areas to be excavated.

In the fall of 1985, CIBA-GEIGY Corporation agreed to
conduct a further investigation of the 0ff-Site Area, the
need for which was described in the December 1984 EPA ROD.
The Off-Site Area is defined here as that area outside of the
security fence including the deep aquifer (bedrock aquifer).
EPA subdivided the Off-Site Area into five sub-areas or "oper-
able units." The Off-Site Operable Units included the follow-
ing: :



- Deep Aquifer (Operable Unit 1)

- Hillside Area (Operable Unit 2)

- Railroad Area (Operable Unit 3)

- Floodplain/Wetlands (Operable Unit 4)
- Seep Area (Operable Unit §)

Oon May 27, 1986, an Administrative Consent Order (ACO)
was signed between EPA and Ciba-Geigy Corporation for the Off-
Site Operable Unit Remedial Investigation/Feasibility Study
(RI/FS) .

In November 1986 Ciba-Geigy Corporation initiated an on-
site pilot study using an innovative vacuum extraction tech-
nology process. Due to zoning restrictions, the pilot study
operated for only a short duration (less than 10 days). How-
ever, in May 1987, the pilot study was recommended and operated
for more than three weeks.

In December 1986, Ciba-Geigy submitted a draft QOff-Site
Operable Unit RI Report to EPA. This report indicated' that
much of the site related contamination had migrated off-site
into the deep aquifer toward the Schuylkill River.

On March 24, 1987, a second addendum to the offsite RI/FS
work plan was submitted to EPA by Cidba-Geigy Corporation.

This =dZendum 1included a detailed investigation of the
Schuyi<... 2iver and the 1installation of wells on the north
side of zn= :-.:2r,

Current Site Stazus

In June and July 1987, four responsible parties, Ciba-Geigy
Corporation, Smith-Kline Beckman, Wyeth Laboratories, and
Essex Group submitted a proposal to EPA for clean-up of the on-
site lagoon areas, upgrading of the leachate collection system
and clean-up of the tributary sediments. Additionally, the
parties proposed to initiate ground water remediation measures
since the information contained in the draft Off-Site Operable
Units RI report indicated that much of the contamination
formerly in the lagoon areas was now in the aquifer system,
down gradient of the site, and was discharging to.the Schuylkill
River.

The parties' proposal was based on a Comprehensive Feasi-
bility Study (CFS) submitted to the Agency on June 15, 1987.
The CFS was developed independently by Ciba-Geigy Corporation
and was not formally commented on by EPA. The CFS incor-
porated the results of the innovative vacuum extraction pro-
cess for clean-up of the lagoon soils, preliminary results of
the Off-Site RI and additional studies for the installation
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16. ABSTRACT (continued)

January 1985, 1In the fall of 1985, Ciba-Geigy Corporation {(CGC) agreed to conduct a
further investigation of the offsite area. In November 1986, CGC initiated an onsite
pilot study using an innovative vacuum extraction technology process. In June.and July
1987, four responsible parties, CGC, Smith-Kline Beckman, Wyeth Laboratories, and Essex
Group submitted an alternative proposal to EPA for the first operable unit cleanup.
This proposal incorporated the results of the vacuum extraction process for remediating
lagoon soils. In September 1987, after close review of the technology, EPA decided to
recommend a ROD change to include vacuum extraction. This new alternative was not -
available when the original Peasibility Study was conducted prior to the 1984 ROD. In
addition, CGC's investigation discovered that most of the corntamination from the lagoon
areas had migrated into the bedrock and excavation would not remove all the contaminants
from the area underlying the site. The primary contaminants of concern are VOCs. The
four indicator compounds include benzene, trichloroethene, tetrachloroethene, and
1,2,3-trichloropropane.

The amended remedial action for this site includes: in-situ treatment of soils and
bedrock using vacuum extraction; treatment of the vacuum-extracted water using the
onsite leachate water treatment system; installation of a soil cover following

“"atment; and ground water monitoring. The estimated present worth cost for this
=dial action is §10,200,000. '
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of ground water recovery wells. Some of the results cf +=he
CFS indicated that the contaminants in the bedrock underiying
the lagoons would 2e a source of continuing contamination of
the Ddackfilled soil. The study raised the possibility that
the remedy selected in the ROD would be of limited effectiveness
without the installation of a barrier, which would limit upward
movement of contamination from the underlying bedrock.

on July 29, 1987 Cidba-Geigy Corporation submitted the
final draft Operadble Jnits RI report to EPA. This report
concluded that mucn of the site contamination, specifically
the dense non-aguecus phase ligquids (DNAPLS), were in the
underlying bedrock and aquifer. The report also found that a
dissolved portion of the DNAPLs was discharging 1into the
Schuylkill River.

Comparative Evaluation of the EPA Record of Decision Remedial
Action Alternatives and the Innovative Technology Remedial
Action Alternative

Consistent with Section 121 (Cleanup Standards) of the
Superfund -Amendments and Reauthorization Act of 1986 (SARA)
every remedy selected 5y EPA as the preferred remedy must
£ul€ill ehe following requirements:

i. The remedy is protective of human healtch and the environ-
ment, :

- the remedy meets or exceeds contaminant specific ap-
plicable or relevant and appropriate reguirements
(ARARS) or other health or risk ©c:ised levels, and
presents no unacceptable exposure :-. hazardous sSud-
stances.

2. The remedy attains rederal and State ARARS unless a wai-
ver is appropriate.

3. The preferred remedy utilizes treatment and permanent solu-
tions to the maximum extent practicable.

4. The remedy is cost-effective.

The discussion as follows focuses on these requirements
as criteria for which the remedial action altecrnatives in the
1984 EPA Record of Decision were compared with the innovative
technology remedial action alternative proposed by the respon-
sible parties. Because the selection of treatment technologies
for ground water will depend upon the final results of the
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off-Site Operable ©Units Remedial Investigation/ Feasinilisy
Studies and a subsequent Record of Decision, specific action
and cleanup leveis for ground water remediation was not. the
subject of this evaluation.

Range of Alternatives

The ' evaluaticn of alternatives was based primarily on
their effectiveness and implementability, as specified by tne
National Contingency P?Plan (NCP).

A. Effectiveness

An Effectiveness criterion is a measure of how well
remedial alcernatives or components of remedial alternatives
satisfy response odjectives. Factors within this criterion
incilaede:

L. Protectiveness (Long term and short term)

2. Compliance with ARARS

‘Chemical specific
*Action specific
*Locatien specific

3. Reduction in Mobility, Toxicity, or Volume (MTV)

*2ermanent and s:ignificant

*’se permanent solutions and alternative treactment oOr
T2source recovery technologisas

*Irreversiolility cf treatment

*?otential need for replacement

*Resulting risk to worxers and community during opera-
tion

*Operations and maintenance (0 & M) requirements

*‘Demonstrated performance or potential performance versus

little or no field experience wizh similar sites or
wastes,

B. Implementability

Implementability measures how easily remedial altarna-
tives or components can be affected at a site. Factors include:

1. Technical Feasibility

*Short Term
*Long Term



The following 13 a summary of the remedial actien
alternatives 1identified in the 1984 Record of Decision,
and of the innovative technology remedial action alternative.

1984 ROD Alternatives

1. No Action
2. Site Capping and Ground Water Diversion

3. Ground wWater/Leachate Collection and Treatment; Sur-
face Sealing of Contaminated Areas

4., Construction of an On-Site, Secure Landfill.
3. Excavation/Qff-Site Removal

New Innovative Technology Alternative

6. Vacuum Extraction

" ALTERNATIVES

Alternative 1 - No Action Alternative

In the No Action Alternative, no further remedial action
WJould be taken for the contaminated soiis in the former lagoon
area, Jnder the No Action Alternative, no site erosion
control or construction of run-off controsl structures would
occur. The site would remain as it currently exists, however,
the current leachate collection system would continue to
operate.

A, Effectiveness

1. Protectiveness

In the short term, the No Action Alternative would allow
the contaminated soils to remain essentially undisturbed. The
soils which contain volatile organic compounds would still be
present in the upper soils, posing potential short-term risks
from dermal contact with and ingestion of contaminated soils.
In the long-term, the No Action Alternative is not protective
of human health and the environment.

2. Compliance with ARARS

The No Action Alternative would not meet the possible,
action-specific ARARS (RCRA Interim Status Facilities Standards)
for closure of waste disposal sites, such as the elimination
of potential free liquids from the disposal area, control of
leachate production and leachate collection.



3. Reduction in Mobility, Toxicity, and Volume

From the observations above, it follows that the No Action
Alternative would not reduce the mobility, toxicity, or
volume of the contaminants, and would not significantly
reduce the migration of contaminants from the site.

4. Reliability

The No Action Alternative would fail to protect human health
and the environment in both the short-term and long-term.

8. Implementability

The No Action Alternative would represent the current condi-
tions on-site,. ’

Alternative 2 - Site Capping and Ground Water Diversion

This alternative involves sealing the areas overlying the
former lagoons with "an impervious material and controlling
the movement of the ground water through these areas with grout
curtains., In this alternative, the contaminated area may be
capped with 2 grass cover, two feet of cover soil, one foot
of drainage s331nd or equivalent, and a membrane liner supported
oy a clay oz s>il-bentonite secondary liner (40 CFR Part 264).
A minimum ~-: 20-mil thickness membrane liner is required for
RCRA caps. 7:r maximum protection and long-term reliability,
a 30-mil HZ:=Z liner would be recommended.

A. Effecti . :" 258

1. Proz-=:-tiveness

During construction of the site cap there would be some
disturbance of contaminated soils and, therefore, additional
risk to the community, the environment, or site workers.
The migration of contaminated soil or run-off water could be
controlled by diversion ditches, sediment basins, silt fences,
and dikes. Difficulties are expected in anchoring ('keying')
the surface cap into the quarry highwall because of the
highly fractured/jointed bedrock and because of the potential
for slope movement. .

This alternative will not prevent any hazardous contam-
inants from migrating into the ground water and surface waters.
There is also no means of estimating the quantities of hazardous
contaminants entering into these waters from: the site.
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2. Compliance with ARARS

The possible ARARs would include the performance standards
for RCRA landfill closure, as established in 40 CFR Part 26%4.
These standards include the following:

- Long-term minimization of migration of liquids through
the closed landfill.

- Function with minimum maintenance.
- Drainage and minimum er2sion or abrasion of the cover.

- Settling and subsidence accommodation so that cap's in-
tegrity was maintained.

- Permeability less than or equal to the permeability of
any bottom liner system or natural subsoils present.

As outlined in the EPA 1984 ROD, utilizing both a synthetic
and a clay cap is highly effective in preventing 1) surface
water infiltration, 2) volatile organic air emissions, and 3)
direct contact exposure with contaminated soils.

‘In evaluating this alternative with reference to site
characteristics, several disadvantages were identified which
may not satisfy the RCRA ARARs. These disadvantages included
difficulties expected in anchoring the surface cap into the
gquarry highwall and complications 1involived in installing a
grout curtain i1n fractured bedrock.

3. Reduction in Mobility, Toxicity or Volume

The cap alternative would reduce soil contaminant migration
t> a minimum Dby preventing its contact with infiltration,
Reduction in this migration potential would be significant
and essentially permanent for the life of the cap. This
alternative would not reduce contaminant migration resulting
from water table contact with contaminated soils; this
situation could be controlled with horizontal . drains if
required, This alternative would not control contaminant
migration from the soil into the bedrock or ground water,.

This alternative would not decrease contaminant toxicity
or volume. However, direct contact and inhalation threats
would be reduced by the presence of a cap. After the useful
life of the system, the cap could be replaced to renew the
“permanence™ of this containment alternative.
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4. Reliability

The site cap would have a limited useful life and would
eventually require replacement. However, the useful life
could be extended by upgraded design and maintenance of the
cap as needed.

For operation and maintenance: of the cdp system, water
samples from monitoring wells could be analyzed to detect any
increase in ground water contaminant levels, However, since
the ground water is already contaminated, it would be difficult
to verify system performance. If a significant increase in
contamination occurred, the cap system would have to be in-
spected for structural failure so that appropriate repairs
could be made. I1f signs of failure were detected after a
long period of service, remedies might include mending of
liner tears, recompaction of underlying soil/clay layers, or
reinstallation of the entire cap.

B. Implementability

1. Technical Feasibility

This alternative has been demonstrated to be technically
feasible at other sites, However, due to the nature of the
fractured bedrock and the existence of the quarry highwall, it
was evaluated that the integrity of any "key" or "tie-ia"
oetween the cap and quarry wall may be disrupted by long-term
2lock or siab movement and/or seepage pressures against the
quarry face.

For the long-term, this alternative may not be technically
feasibie. Although monitoring wells could be installed to
monitor the ground water, verification of performance of the
remedial action would be difficult because of the presence of
pre-existing contamination in the ground water,

raay



Alternative 3 - Ground Water/Leachate (Seep/Spring) Collection
and Treatment; Surface Sealing of Contaminated Areas

This alternative is in part the same as Alternative 2
and involves sealing the areas overlying the former lagoons
with an impervious material to eliminate infiltration of
precipitation, A deeper and longer interceptor trench
similar to the existing interceptor trench would be installed
to intercept and collect any contaminated ground water
leachate originating from the site.

The interceptor system would also collect water from the
seeps and springs emanating from the site area. Therefore,
the leachate collection system can also be termed the
seep/spring collection.

A. Effectiveness

l. Protectiveness

The sealing of the lagoons would provide the same
" protectiveness as outlined in Alterna-ive 2. The Leachate
(Seep/Spring) Collection and Treatment system could be effective
in reducing further off-sit2 migration of contaminants into the
ground water. ’

2. Compliance with ARARS

The possible ARARs for site capping would include those

tandards as outlined in Alternate 2. Specific ARARs of

treatment standards would have to be attained for treatment
of leachate.

3. Reduction in Mobility, Toxicity or Volume

For installation of the cap this aAlternative would be
the same as Alternative 2. For installation of a collection
system this alternative will not ensure that. hazardous
substances will not migrate into the ground water; moreover,
there is no means of estimating the quantities of hazardous.
contaminants entering into the ground water from the Site.
Even if the interceptor trench were installed 5 to 10 feet
deeper into the bedrock, leachate which moves through the
base of the unlined lagoons into the fractured bedrock would
very likely not be intercepted.



4. Reliability

The reliability of the cap is the sare as Alternative 2.
The reliability of a larger and deeper interceptor system
would not ensure effective collection of :-ontaminants to the
ground water.

B. Implementability

1. Technical Feasibility . ‘ .

The technical feasibility for installation and mainte-
nance of the cap would be the same as alternative 2. For
installation and extension of the intercertzor trench, excava-
tion would be required into the bedrock which could cause
additional fracturing of the bedrock.

Alternative 4 - Construction of an On-Site, Secure Landfill

This alternative involves the placement of wastes and
contaminated soils in a properly designed ind constructed on-
site landfill to reduce off-site migrzzion of hazardous
constituents through ground water or a.-, and to prevent
direct contact threats,

A, Effectiveness

L. Protectiveness

A RCRA landfill, adequately design-: and coastructed,
should be able to contain the waste for 3 =ypical design life
of 30 years. Surface water infiltratico- would be prevented
by the cap and leachate generation would :2 minimal. Leachate
generated within the landfill would be r=moved by the leach-
ate collection system. Lastly, the bottom double-liner would
contain the leachate prior to removal. Records on the perform-
ance of RCRA landfills are limited because few landfills were
built to such standards until a few years ago. The most
critical factor for performance of a RCRA landfill would be
the integrity of the liners. This integrity largely depends
on construction quality control and leachate and liner compat-
ibility, particularly for the bottom liner. Even with stringent
quality control and extensive leachate/liner compatibility
testing, the long-term performance of a filled RCRA landfill
in service environments remains uncertain.
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2. Compliance with ARARS

Construction of the on-site landfill would have to comply
with all the requirements of RCRA.

3. Reduction in Mobility, Toxicity and volume

Although an ideal RCRA landfill could effectively contain
the waste over the design life, this technology would not offer a
permanent solution of reducing the volume, toxicity or mobility
of the waste. Air emissions during the construction period could
cause a risk to the public health and environment for several
-months.

4. Reliability

A RCRA landfill would require a significant level of
inspection and maintenance over 1it's entire active life,
" Inspection/maintenance items would 1include correction of
settlement, erosion, grass cover, surface ponding, leachate
removal, and ground water monitoring. Because of the very
.short application history, the reliability of a RCRA landfill
is unknown and will be wunknown for a few more decades.

B. Implementability

l. Technical Feasibility

RCRA permitting personnel from Region III compared the
Tyson's Site characteristics and location to their RCRA
locational guidances. The determination was made that it was
highly unlikely that a RCRA landfill would be permitted at
the Tyson's site location, for -the disadvantages indicated as
"critical factors" in the EPA Record of Decision, These
"critical factors" include the following:

a. Protected lands - Tyson's Site is situated in close
proximity to a wetlands.

b. Ground water monitoring - Due to fractured bedrock,
contaminant releases may not be monitorable.

c. Ground water vulnerability - Target areas (wetlands
and drinking water intakes) may be at risk.

d. Time to achieve remediation - Long time to achieve
remediation,
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Alternative 5 - Excavation/Off-Site Disposal, Leachate (Seep/
Spring) Water Collection and On-Site Treatment

This remedial action alternative was selectad by EPA in
the December 1984 Record of Decision (ROD). The objective of
soil excavation was to remove the coantaminated soils and
transport them to a secure RCRA approved landfill for dispo-
sal. 1Initially, soils known to be contaminatad are excavated
for disposal. Soil borings and soil analysis are conducted
during the removal process to determine additional contami-
natad soils. Clean soils are stockpiled during excavation 9o
provide backfill material and stabilize slopes in the excava-
tion area. A chemical additive is then added to :contaminatead
soils to remove free water prior to disposal. Finally, the
dewatered soils are transported to an CtPA-approved landfill
that meets the RCRA wminimum technology reguirements for a
dounle liner and double leachate collection system (Subtitle
C landfilly., Backfill material 1is then used to fill the
excavated area to its former elevation or to predetermined
elevations.

Leachate from the site and seep/spring water would be col-
lected by an interceptor trench and routed to treatment units
consisting of air strippers with cardon adsorption units. It
was envisioned that these treatment systams would be erected
on the south side of the railroad tracks. '

The <~woiime of contaminated soils to be removed 1s
2stimated t> be 27,300 yard3, sased on E?;'s latest studies

at tne site, An estimated 6040 yard of cementitious
material would be added to the s2ils to remove free watar
orior to transport off-site. Swelling of soils resulting

from excavation was estimated to contribute 4093 vyard-® of
additional volume to the materials removed from the site, for
a total of approximately 37,9200 yatd3.

An estimated 20,200 yard3 of excavated soils without
significant organics content would be stockpiled to provide
backfill material and to stabilize slopes within the excavation
area.

The EPA ROD stipulated that soils excavated from this
area must be disposed in full accordance witih RCRA regulations,
including the requirement that they be sent to a Subtitle C
landfill for disposal. A Subtitle C landfill is one with a

double liner and a double leachate collection system.



A. Effectiveness

l. Protectiveness

Removal of contaminated materials is a highly effective,
permanent (useful life) solution to prevention of 1l)hazardous
substances' migration off-site and into ground water, and 2)
direct contact exposure with contaminated soils. It is
highly reliable and has been successfully demoanstrated at
previous sites and requires little or no operation and main-
tanence.

Air emission controls and surface water run-off controls
would have to be implemented during the design phase ¢to
minimize any organic vapor releases. However, a temporarcy
evacuation plan for local residents in the event of a release
and other safety measures could adequately address these
concerns.

The continued operation of the leachate (seep/spring)
collection system would provide long term management and
control of .contaminant flow from any shallow aquifer system.

2. Compliance with ARARS

This Alternative would have to satisfy the ARARS in
accordance with RCRA Closure 23nd post-Closure requirements
contained in (49 CFR 264!. J=n2r ARARs that may apply t»
the remediation of the soils .7 the former lagoon arza via
excavation and disposal are th- vational Ambient Alr Quaiity
Guidelines.

3. Reduction in Mobility, -“::«icity or volume

Excavation and off-site disyosal of contaminated soils,
fill material, and wastes to a c2rmitted RCRA landfill would
eliminate the continued generation and off-site migration of
leachate from the former lagoon locations and the continued
contamination of the ground wat=2r 2zones. During excavation
of the soils, mobility of soil ::cntaminants may be increased
from volatilization. volatilization controls would have to
be implemented during excavation to control this potential
problem. The result of excavation and off-site disposal would
be the transferral of the contaminant mass to another land
disposal facility without further reduction in toxicity and
mobility.
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4. Reliability

Excavation and off-Site disposal is highly reliable in
removing contaminated soils. Minimal operations and mainte-
nance requirements would be envisioned following completion of
soil removal, assuming provisions £for controlling site soil
erosion and run-off were made. As with some soil excavations
down the bedrock, unless precautionary measures are- imple-
mented, the potential may exist for recontamination of the
vackfilled soils from organic vapors diffusing upward from
the contaminated bedrock. ~ '

Leachate (seep/spring) collection and treatment has proven
to be effective in reducing contaminants in water.

B. Implementability

1. Technical Feasibility

Short-Term

Excavation-of soils would be a technically feasible alterna-
tive, even though the site has limited area for maneuvering equip-
ment, Conventional earth moving equipment would be able to
operate on the site - and near the quarry high wall provided
that appropriate safety measures were taken. Such safety
precautions would 1include improvement of the site access
road, inspection of slope stabilities, and the construction
of stable siopes where needed.

This alternative would require the availability of suffi-
cient daily Subtitle C landfill capacity to allow disposal to
keep pace with excavation. An appropriate Subtitle C land-
£ill 1is one the EPA has authorized to accept wastes from
Superfund sites and which has a double liner and double leach-
ate collection system, as required by the ROD. The daily
capacity of the receiving facility must be identified since
the temporary stockpiling of excavated soils waiting for
available landfill capacity could potentially pose unaccept-
able risks to the community and environment,

Long-'rerm

The excavation alternative would not limit any future re-
medial action should the excavation alternative fail, such as
re-excavation, on-site treatment, in-situ treatment, or any
ground water remediation. Also, this alternative would not
prevent any necessary on-site or off-site ground water and soil
monitoring. Long-term maintenance, consisting primarily of
soil monitoring for recontamination, could be performed.
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Offsite Incineration Alternative

Offsite 1incineration of the excavated materials was
investigated in formulation of the 1984 ROD, but due to the
limited availability of commercial facilities, the time required
to process the materials (minimum three years - no staging
of wastes at incinerator) and the lowest cost obtained (s21
million, just for incineration), 1t was decided that the
landfill alternative was more feasible and cost effective,

A recent cost estimate developed in Region III's Bruin
Lagoon ROD (September 26, 1986) calculated, using 1986 dollars,
that offsite incineration for approximately 17,008 cubic
yards of contaminated material would cost in the range of
S19¢ to S$232 million. Because of these high project costs and
the estimated long timeframe for implementation, this alterna-
tive was not selected for further evaluation.

Innovative Technology Remedial Action Alternative

Alternative 6 - Vacuum Extraction of Contaminated Soils

The vacuum extraction process 1s an in-situ treatment
process used to clean soils that contain volatile compounds.
The process utilizes extraction wells to induce a vacuum on
subsoils that are above the water taple. Subsurface vacuum
propogates laterally, causing in-situ volatilization of
compounds adsorbed to soils. Vvolatilized compounds and sub-
surface air migrate rapidly to extraction points and are then
passed through and collected on activated carbon substrate.
Figure 2 shows a conceptual design for the vacuum extraction
process. A

A, Effectiveness

1. Protectiveness

This alternative is designed to reduce the level of
contaminants in the former lagoon areas and to reduce the
potential risks to public health, site workers and the envi-
ronment. The alternative would combine the leachate (seep
/spring) water collection and treatment system, vacuum extrac-
tion for soil remediation, and remediation of the residual,
dense, non-aqueous, phase liquid (DNAPL) in the unsaturated
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nedrock beneath the former lagoon ar=za. Remediation of t-=
sails and unsaturated bedrock eliminates the need for 3 - soi-
cap meeting RCRA performance standards. Controal of surfac=
infiltration or DNAPL vapor movement by a clay/bentoni=-:
and/or impermeable layer -would not be required. The soi.:
=sover wouid be installed at the conclusion of vacuum extrac-
tion,

The vacuum systa2m would extract any perched ground water
and volatile compounds from the soil column and residual JNAP-
from the unsaturated zone veneath the former lagoons. The vacuum-
extracted water would be treated by the on-site leachat-=
(seep/spring) water treatment system,

2. Compliance with ARARS

The EIPA Feasibility Study and subseguent Recard o
Jecision determined that because it was technically infeasible

‘to cap the site due to the high quarry wall and the ground

water was not monitorable, in accordance with the performance
standards for RCRA Landfill Closure, as established in (49 CFK
Part 264), contaminated soils exceeding background levels
needed to oe remediated down to background levels. or excavated
and disposed off-site, In March 19, 13387, EPA proposed an
amendment. t5> this closure requirement (352 Fed. Reg. p.871:
et.seq.) which would allow contaminants &2 remain on-site i1
1t can be shown that any wastes and waste residues remainins
on site will not pose a threat to human heaith and the environ-
ment through any potentia. exposure pataway. These potentia’
Dathways i1nclude expeosure td the wast2 constituents throug.
direct contact, ground water, surface watsr, and atmospherti -
routas. This proposed rule making would serve as the RC?:
ARAR which vacuum extraction would have to meet. inder th::
oroposed rule, safe soil criteria would need to be develope:
for wacuum extraction to attain, for this alternative to> o
in compliance and acceptable to EPA.

~Other possible ARARs that may apply to a vacuum extraction
operation and the water treatment would be the Ambient Air
Quality Guidelines established under the Pennsylvania Interim
Operating Guidance for Air Toxics Substances. Both operations
would satisfy these possible ARARs. Interim status RCRA
standards of closure, post closure care, and monitoring may
also apply to the alternative,
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3. Reduction in Mobility, Toxicity and Volume

Vacuum extraction is expected to significantly reduyce the
volume of contaminants in the soil. However, since tnis tech-
nology has not been readily applied to other similar sites it
zan only be estimatad through pilot scale tests and modeling
that this technology will attain the levels determined dy the
Agency to be protective of human health and the environment.

3. Reliability

Recent studies have shown that vacuum extraction has a
record of success in achieving very significant VOC recoveries
from soils, and some documentation indicate that vacuum extrac-
tion can remove VOCs from 90 percent to 99 percent (USATHAMA
1385; Malot and Wood 1985; Malot 1984; ?Payne et al. 1986;
Agrelot et al, 1984; and Weston 1986).

The results of the vacuum extraction pilot test at the
Tyson Site in May 1987 indicated that significant reductions
iln the modility and volume of VOCs in the contaminated soils
and unsaturated bedrock are achievable. Additionally, it was
found that vacuum extraction alsd removed $ignificant amounts
of semi-volatile compounds inciuding one of the predominant site
specific compounds, 1, 2, 3-trichloropropane.

Four <vacuum extraction wells installed t> the ¢top of
osedrock achieved recovery rates of approximately 80 los/day
of total 72Cs and a radius of influence of 40 feet; a single
vacuum axtraction well installed 1n unsaturated sedrock recover-
ed 15 lbs/day of total VvOCs and exhibited a significant radius
of 1nfluence. Permanent reduction in toxicity would occur
during fume incineration of the off-gases from the vacuum
extraction system.

B. Implementability

1. Technical Feasibility

To date, numerous pilot and full-scale vacuum extraction
systems have been constructed at sites consisting of a variety
of soil types ranging from fine, sandy soils to sandy loam
soil to clayey silt and silty clay soils. The depth to ground
water in these projects varied. At one site, vacuum extrac-
tion was successfully operated in fractured limestone.
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The installation and operation of a vacuum extraction system
would not limit additional ramediation at the Tyson's Site.
The <vacuum manifold, vacuum blowers, and fume incineration
equipment or carbon tanks could be removed relatively easily
to allow for implementation of another on-site or in-situ
treatment, i1f required.

The actual vacuum extraction apparatus would requira very
little maintenance. 3Sufficient soil testing would be raquirad
to verify the achievement of acceptable residual contaminant
levels in the soil. Ground .water monitoring would be requirad
after completion of the vacuum extraction.

The time requiraed for full-scale vacuuming to achieve the
desirad soil remediation for projects documented in the
literature ranges £from petween six weeks to more than one
year. At the Twin City Army Ammunition Plant (TCAPP) site,
over 60,000 lb. of tetrachloroethene have already. been
recovered by wvacuum extraction after only one year of
operatisan, and the operation will be continued for some time
(TCAAP Operations Manger 1986). Under continuous operation,
ailowing £or start-up, weatner, and water table conditions,
the responsible parties have estimated from their data that
it would take two years of operation for acceptable remediation
of the Tyson's former lagoon area soils. ‘



-22-

Recommended Alternative

Section 121 of the 3Superfund Amendments and Reautnori-
zation Act of 1386 (SARA) and the current version of the
National Contingency Plan (NCP) (50 Fed. Reg. 47912, November
20, 1985) established a variety of requirements relating to
the level of cleanup for remedial actions under CERCLA.
Applying the «current evaluation criteria (effectiveness,
implementanility, and cost) that was praviously descrived for
each of the altarnatives, EPA is recommending that Alternative
6 be implemented at the Tyson's Dump Site. This innovative
tachnology remedial action alt2rnative meets the goals of
SARA: protection of human health and the environment;
attainment of possidole ARARs through treatment and contaminant
recovery in both the lagoon area soils and in the unsaturated
oedrock underlying the former lagoon area; achievement of
permanent reduction in waste volume and toxicity on-site; and
control of potential migration of contaminants by use of
leachate (seep/spring) collection and treatment system. A
disadvantage of this alternative 1is that trace levels of
metals and nonvolatile organic compounds, which have been
shown not to present a risk to human health and the environment,
may remain on-site. This alternative is not the least expensive
of all the feasible alternatives considered, but is one of
the most cost-effective of the alternatives that are protective
of numan health.” Tab.e 1 summarizes the associated costs for
each alternative,. :

Alternative 35 (Sxcavation and 0:If-Site Disposal of
Contaminatad Soils) 1s designed to provide a permanent solution
£t the risks associated with the site., This Alternative also
provides ease of implementation and has a proven performance
in removing contaminated soil volumes. Some of the disadvan-
tages of Alternative 5 include: greater potential release of
volatile organic vapors to the community; inability to remove
contaminant levels in the bedrock underlying the lagoon soils;
the intent of SARA which discourages excavation and transfer-
ence of contamination from one source to another; and the high
cost of disposal.

Alternative 1 was not selected because it would not
be protective of human health and the environment. Alternatives
2 and 3 were not selected because they are technically infeasible
and also are not protective of human health and the environment.
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TABLE 1

Summary of Cost Estimates for Remedial Action
Alternatives at Tyson's Dump Site

Alternatives Total Estimated Costs
1. No action (L) 485,720
2. Site Capping and . (1) 3,680,860

Ground water Diversion

3. Ground water/Leachate (L) 2,053,47S
Collection and Treat-
ment and Surface Seal-
ing

4. Construction of an ' (1) 2,941,434
On-site Secure Landfill : i

5. Excavation and 0ff-site , ' (2) 20.8 million
Dispoesai; including : : '
leachate zoilection and
treatment

6. 7acyum Sxtraction; (3) 10.2 million
includiag l2achate
(seep/spring) zollacrtion
and treatment and solil cover.

(l).spdated Costs of the 1984 EPA ROD using the Department of
Commerce Gross National Product Deflator factor of 1.082 (2nd

Quarter 1987).
(2) Costs developed from EPA Final Design 9/87.

(3) Responsible Parties June 16, 1987 Comprehensive Feasibility
Study.

The Total Estimate Costs for each Alternative include long-
term operation and maintenance.



-24- :

cpA's Recommended Innovative Remedial Action Alternative
Implementation

The following is an explanation of EPA's Recommended
Alternative taat may b2 implementad by the Responsidle Parties
(RPS) , under the supervision of EPA, utilizing the proposed
Ianovative Tecnnologyv Remedial Action Alternative Number 3,
Additionally, R’Ps may 2also 1mplement ground water correct-
ive measures. T e i ) .

Summary of Remedial Measures and Settlement for the
Tyson's Site

1. Resoonsidle par=ies {(3Ps) ar=2 to cl2anup lagoon soils to a 50
Dart per DSillion level for £four indicator organic compounds
and als0 to clean lagoon soils of cstner organics to levels deter-
mined DSy tae Agency to ve protective of human health and
eavironment. The lagjoon cleanup levels for the lagoon soils
are listed in Table 2. These lavels have been determined in
ccordance with the methodologies as set forth in Appendix 1,

2. At the @nd of-=he =zweiv2 montis o0f vacuum 2xtraction the RPs
“will detarmine the eifectivaness 2f rhe :.2anup and 2y the
end of a twenty-six w9nth geriod attain zie cleanud levels
specified oy EPA. 1¢ tar3zet L2vels are 1c: attained 3y the
?s wizain a2 first year, the RPs will aidzass suppiemnental

M2asyras £3 172%r7r2 The UISUYM Aextraseica 2raIcess. At the
evd 3I 3 perisd nor £) exc2ed tWO y23rs ani two moatas fzom
start 2f racuum 2xtracecion, R?s aust veriiy actainneanc OE

specified orocess levels or ZPA may ra2qui:2 RPS to cemove
so1ls for offsit2 treatment or Jdisposal, Oor LI imDiement any
Jther r=2s2901se action. :

3. Ps ty implament Jround wat2r remeliation at rivac
locations proposed in the RPs' Comprenensive T2asidility Study
and to establish compliance voints at the r.ver locations as
well as to establish compliance points at the .313joon boundaries,
for the attainment af <cleanud standacds :Ior sit2 relatad
compounds., The final r2medy select2d for such Jround watar
remediation will imolement all applicadle or r2levant and
approporiate requiraments in consultation with the Common-
w2alth of Pennsylvania and sucn standacrds will be included-
in a ROD devaloped subsequent to the completion 0f the
Off-Site Operable Units Remedial Investigation/Feasibility
Study.



4. RPs atre to develop Zesign Work Plan subject to £2A aporoval
prior to start »f any site work.

3. 393 are to take over full operation and maintenaace of
leachate <collection systam and stripper and upgrade air
stripper t2 deal with expectad leachate (seep/spring) and
ground wata2r flow.

4. RPs ar=2 to remediate csontaminants in the tridbutary from the
existing stripper =2f£fluent areas to the Schuylkill River.

7. RPs are to develop long-term 0&M Work Plan and implement this
olan for lagoon ar23 sudiect "> TPA approval,

8. R®/Ps ar2 tc raimdurse IPA 32.3 nillion and State S141 thousand
which are past costs for response actions at the Tyson's Sita,

R



Table 2

CLEANUP LEVZLS POR LAGOON SOILS

Compound Concentration in mg/kg
Aniline 1.40 E +00
Anthracene 1.24 E +04
Banzene J9.05 E +00
Benzoic Acid .95 E +0Q0
Bis(2-ethylhexyl)?thalate 8.31 £ +04
2-Butanone 3.68 E +01
Chlorobenzene 1.1 E +01
2-Chloronaphthalene 1.70 £ +Q2
2-Chlorophenol 3.80 E +00
lhrysene 6.00 E =02
Jycloneptatrciene 2.10 £ =01
Cyclohexanone 2.62 E #02
Di-N-ButylPhthalacse 8.94 E +02
Ji-0ctyl Phthalate. 1.64 £ +04
Jichlorobenzenes : 6§.00 E +01
2,4-Dimethylohensl 1.08 £ +01
N,N-Dimethyl-1,3-Propanedimine 6.50 E +00
Dodecane : 4.90 € -2%
Ethylbenzene 5.99 £ -22
L-Ethyl=-2-Methyldenzene 1.07 £ -02
Fiuoranthene 4.08 E -22
“Yexadecane 2.90 £ =26
Hexadecanoi:z aAc1d 1.97 £ =21
Metaylene Chloride 5.34 £ <20
2-Metayl.napthaiane 4.78 E -32
2-Metnyl Phenol/4-Methyl —-enol 3.3 E -2l
2-Methyl-2-Pentanone L.87 £ =01
N-Ni1trosodipnenylamine 4.80 E ~20
Naphthalene J.03 E =22
Nitrogenzene 3.00 E -2}
1,1-0xybis-(2-ethoxyethane) 9.22 E -20
Phenanthrene 7.09 E -22
Phenol 4.19 £ +J1
Pytene 3.89 E -23
Tetrachloroethene 0.05 E -20
Tetramethylurea 7.50 E +00
Toluene 5.88 E +02
l1,2,4-Trichlorobenzene 4.79 E +Q2
1,3,5-Trichlorobenzene 4.79 E -02
Trichloroethene 0.05 E +~00
1,2,3-Trichloropropane 0.05 E +00
1,2,4-Trimethylbenzene 1.23 E +03
Tridecane 5.40 E +04
Undecane 2.30 E +04

E +01

O-xylene 6.28.
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Introduction

The cleanup of the former lagoon area at tle Tyson's Site will
include the extraction of contaminants from the soil. Beécause
there are no specific levels stated in the law for cleanup of
soil, it was necessa:y to develop soil cleanup levels for th:is
size for purposes of this consent decree. The cleanup levels
developed nere represent levels determined to be protac:ive of
human healzh at the completion of the cleanup of the soils.

EPA has spec Sied cleanup standards of S50 parts sec Sillisan £2
€2z :=2mizals (l,2,3=-trichlorozszpane, :21zena, -:-;1.3:;6-“-.-,
and be:rachloroethene). EPA has also specified a list of otaer
contmainants for which cleanup levels had to be calculatad.

To calculate appropriate soil cleanup levels, this document first
identified 1eal:1 Sased ac.ep:able intake levels for each
eonataminant. The health-lLaseu an.u.euo.au;e lucare leveis inciude
large satfety Sactors or highly conse:va:xva assumptions and thus
represent £ully protective levels.
The soil l2vels necessary to achieve the acceptable intake levels
were then calculated using hypothetical exposure scenarios. The
exposu:a scenacios wera selected oy SPA in sooperation with

EXRM and wJere intended t5 result in soil lavels thax wauld be
fsll/ crotective of fuman healtn. 7Th2 selected scenarins
iaslude:

- A nyootherical Wwall at =-2 tSoundary 22 tha si:za,
ass:zming that any rcesid.z:l soil zccataminaniza (s
r2leased {nto the grouni ~2tar £roa «hisa the well
i2ravs, aad assuﬂlng a lifeni-2 9f 2xpcsure t=O the watar
£rsm the well for all Jses;

- sczenrcial construction of : r2ad thrsuszh th2 sis2 in
zne futuyre after the cleanu:. assuming t\a: soils ars
dJnearthed and constructica workers are exposed t3
contamination by inhalation of dus:s or vapors, dernmal
exposure, and ingestion of soil with no hygienic or
protective measures;

- assuming that road construc:ion ocsurs and the cover

over the site soils is not replaced (an unlikely
event), potential exposure bDy children playing in thae
area where the soil has been disturbed, assuming
exposure over a six-year period via inhalation of
dusts, ingestion of soil on hands, and dernaal
absorption. :



Each of tne scenaridos includes a numper.of conservativs:
assumptions, and these scenarios are not expacted to occur or to
occur on a continuing basis. (Zach of the scenarios addresses
hypothetical exposure after the cleanup is complete; during the
cleanup the site will de secured and under guard, so that
exposures to the public are precluded.)

Once the calculations were done for each of the exposurs
scenarios, the scenario producing the most stringent cleanu)
requirement w7as selected as the cleanup level. In almost every
instance, the most stringent level was generated under :=:
scenario that assumes that soil contamination nges tise ©>
~z=in4 vataw cortamisation 231 that 2 rsesidantial ~ail -.a..“,
only this contaminated ground water is used for all househo.l
purposes for a lifetime. The scenarios addressing exposure of
construction workers or children playing at the site would have
requirad less stringent cleanup levels.

Tws m2tnsdclcgy undeclying tihe vailivuwaactiuns an tnis document Ls
designed to produce s:iringent cleanup standards that are fully
protective of human eal a.

-
-



sPurgose

The vacuum extraction renedy for the On-Sita JOperable Uni-
(former lagoon area) at the ?yson s Site is designed to actain
cleanup levels 2f 50 ppd in soils for the compounds
1,2,3-trichloropropane, benzene, trichloroethen- and
tatrachlorsetnene, as stipulated in the consent decree. However,
no targetc conc2ntrations for residual levels of othar cnemiz
_concaaminants identifi during on-sita investigations had been
estadlished.

ThooZizgis2 LIotnis 22200t Jas Lo @S3a0011s% qLudlllaliis cecaney
Levels for certain specxanad chemicals in the soils in the formar
lagoon area at the Tyson's Site. These cleanup levels are Lased
on public health considerations due to contact with contaminancs

at potential population exposure points.

A :¢.=:;gm=u; QL <i2dnuy ieveis LVCL cyuaLaminancs Lla SOLLS LA
the £ormer lagoons involved identification of exposure scanarios,
definitcion oE acceptadble intake levels far each contaminant at
various gopulation exposure points, and calculation (via backward
modeling) of the corresponding soil concentrations that would
result in acceptable limits of exposure. The process can be

separatad into che £ollowing components:

le Identificaction of potential and reasonadle expocsura2
Dathways cr circumstances (i.e., characterizazion c<i
licely exscs.re Joints). '

2. Zetw2rzminanitn of acceptable intakes for each chenmizal
3vaer zie I.-3tisn of each o0f tne identiliad exgosurce
satnvays <o o l2narlas.

3. Juanstitaz. 2 estimates 2f the release 'ates and/orz
r2lazignsh.; - between concentTatizas in on=site s2I13

3nd concen:trations at poiats of auman exposu:e or each
ide2neifi2: ex3o0osur2 scenario (e.g3., tTranspParc:
modeling). '

i. Quantitative assessment of the lixely chemical intakes
resulting £:72 contact at exposure plints.

S. Integration 2% the preceding factors to hack-nodel fron
an acceptable intak2 to a corresponding acceptable so:il
concentration for each chemical for eacn of tl.e
Jotential exposure scenarios considered.

Perfsraance 5oals were then cdefined by selecting the lowest 3501l
soncentration calculated under the expcsure ssenarios examined.

K-



Identi{fication of Potential Exposure Points Snd Summary of

Exposure Scenarios

Because the remedial action includes installation of a’'clean
surface cover upon completion of vacuum extraction, and the
securing of the site (fencing) during the remediarion, direct:
contact and emissions of contaminated dust are precluded.
However, ground water contamination cesulting from contaminants
present in.subsurface soils following vacuum extractisn is a
plausible scenario. Accordingly, contamination of a hypotheticzal
potable well installed at some futur2 time at the boundary of tne
focwes Lagoons \vn=-site <paralble J4nit) {3 considered =ecs. ..
migration of subsurface soil contaminants into the underlying
ground water, which then 119:3:33 to the location of the
hypothetical well, (s calculated using EPA's RITZ model and is
oresented in decail i Appendix A.

Jgers oI tnls nypotnhetical weLl ~ere assumed tO ingest & Licers
(L) per cday of contaminated water for a lifezime of 70 years.
For the purposes of this scenario it is assumed that some ground
water contaminants arising from contaminated soil would be highly
volatile. Such contaminants thus could transfer during use from
hogusencold water to indoor ambdient air and be inhaled.

Dishwashing, launderingz, cleaning, etc, may result in release of
volazile ¢onzaninants iato surrounding indoor air whica is
assumed to2 exchange with outdoor aizr on an average frequency =¢
once per nour (Pritsnard and Jesel, 1985). As discussed i~ =iae
e2ndangernent assessnent S3r the off-siza operadle unit (IRM,
1987), inRalation 2 indoor air i{s not a siznificaant pathway £=r
@Xp0osur2 r2iactiva to drinxking 2L/3ay 2f zne contaminated watar.
The exception is innailation 2f sontaminaats during shewering in
an uzavantilated dbathrocom, Inhalasion exposure to volatile

organiss under tals scenario is considered in Appeniix 3-1l.

In additizsn to the lifstime expssure Srom the hyoothetical use =£
contaminated well water, it is considered possidle thrat a road
may Se constructed in the future through portions of the site.
This activity could be expected to unearth contaminated soils
which are then assumed to be spra2ad upon portions of the work
area surface. Road construction work crews could be exposed to
soncaminated soils via inhalation of Jdusts, dermal adsorption,
and incidental ingestion of contaminated soils £or a period nos
3jreater than 30 days (6 weeks at 5 days per week). In -ddition
t9 the subchronic exposure to soil, a worker could be acutely
exposed to volatiles rapidly released into the ambien. aic by
4ncovering contaminated soils during dulldozing or grading
activicies. Thus, acute exposure to vapors was also considered
in the analysis.

(T



Under the conditions o. road conastruction through arsas =f
subsurface contamination, it i{s assumed that 4o;<e,5 may
incidentally ingest abdout 90 ag of soil per Zay, inanale and
subsequently swallow adout ¢4 mg of dJust per day, and adsor>
through the skin the amount of contaminant contained in 36 ag of
soil. The assumptiocns, calculations, and available docunentation
for these estimated intake levels are presented in detail in

Appendix B8-2. Those assumptions presume tiat workers do not take

protactive or hygien.: measures.

The scenario assumes that no new, clean cover matarial (other
than the bSlacktop) is reapplied to the disrupted, praviasusly
~qvered area 2° cocnnaminatiogn after the r~ad i3 <9nsn=r2=ad anAd
the work crew moves on, an opportunity for adventurous znildran
to enter the sita could create an additional evposure scenarcio.
It should be noted however, that the consent decree stipulates
the presence of a suitable cover on the site. In all likelihood,
if a road 7ere constructed through the former lagoons, a “"new"
sover w2ouvld e applied n2 2!l Adignurhad eurfacag Am airha= 3ida
2f the asphalt roadway. However, £or the purpose of determining
<Jhecher such an exposure scenarid could represent the most
restrictive cleanup levels and to ensure minimal risks to
wrespassing children, it is assumed for purposes of calculation
that cnildren ¢co2uld gain free access to areas where suosucface
Soi. ~contamination has Seen uncovered and bropght to the surface.

In this cirsumstance, it (s assumed that adventurous cﬁb-‘:en (3
=2 .2 years of age) may iagest SO mg <£ contaminated sail:
inmal2, retain, and SJbSEQJentLY absdrd (lar;e‘{ oy swailawing)
2.13 =3 9% gontanminacted so2il; and <ernally at-sord tha a.ouﬁ: ¢
T2on1:7inants ¢ontaiaed 12 aogout 3 a3 of scil that may ainere ¢
@xz:323 s<in for each visit to the areas cf aighest ¢ontanln .i::
o7 tois s3it2, The duratica 2f :he t/Fical visic, the f: juency
of -isits and the span of years cduring wnicn a cnxld is Likely =9
P2l3 .1 the area are all factored iato this scenario to cdeteraine
rez-.s352atative chronic intake coeffic:ew:s wnich arce2 then .
csm:ar2d to acceptable chronic intake levels (child) used to

d2-..2 corresponding "acceptably safe® s2il concentrations.
Deza.ls concerning the several assumptions, the calculations of
estinated intakes of contaminated soils, and the availadle and
relevant support documencation are presentecd in Appendix 3-13.

Acceptadle levels (or intakes) for each chemical of concera fcr
each of the identified exposure pathways or scenariodss are
Jresented in Table 1l with documentation of their sourc2a. The
decision logic utilized to select the 10st apprapriate standacd
or ;_-delxne or to cevelop acceata:le intake levels is presented
ln Appendix C.



calculation of Soil Cleanuo Levels

The soil cleanup levels calculated for each chemical of concezn
for each of the identified exposure pathways oY scenarcios are,
p:esenced in Table 2. cxcept for the four compounds £9r which
cleanup lavels were salected DY EPA, the lowest calculated soil
level £or 2 chemical of concern for the various ex3osucse
scenacrios iS salected as the cleanup level ¢or that chenmical.
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APPENDIX A

Transport Modeling of Potential
Contaminants in Ground Water
As a Result of
Leaching from Lagoon Soils

‘Qq.a1l-!-. tu--eq——. q-d onau‘tha cﬂnﬁenvrzbvﬁns ab F

hypothetical resideatial well have been estxna:ed 4sling an £2A
specified approach. Cleanup levels in contaminated soils were
back calculated from acceptable concentrations in a residential
~well £or the listed compounds. The cleanup levels are given as
averagze concentrations of contaminant in the lagoon soils.

Aggroach .

The approach sanctl ioned by £°PA eﬂploys the use of three models
sequentlally to determine the relationship between contaminant
::ncen::ations in =he soils and concentrations ia a hygothetical
rasidential well;

l. The Hydrologic Zvaluation of Zandfill Performanca
(4212) "Model.

2. Tha Regulactsry and Iavestizativa Tr2atment Ione (RITI)
Mocel,
3. Sround water dilution model.

S~ g

ls were linked so %that the output 0f the HIL? Mocde:
:i.n and evapotranspiration) secom2s input Lty tne RITI
Ioue.. Sutput Oof the RITZ Modeli inclucdes mass transpsrt ©d
3-ound water. Mass transport td the ground water «“as in turn
used as input to the ground water dilution mocdei. The output of
the ground water dilution model provides the Bbasis forc
J>azk=calculation of the soil cleanup leveils bSased on acceptadle
scncentrations in the hypotihetical well.

he 1ode
iltra

HELP

The HELP mod:2l was used to predic: the amount of infiltration and
evapotranspiration in the lagoon area. The following assumptians
<4ere used Ln the model:

l. Climatologic cata from Philadelphia, PA (1974-1378) can
be used to adequately describe climatological
conditions on-sita.

A=l



2. The sSoil on-siza is aomdgenous and can e nocdeled as a
single layer of loan soil.

3. The surface of the lagoor 1as no slope.

4. The vegetation at presen: is "Poor”

The HELP Model pradictad evapotranspiration at the site to he
0.0013 metars/day and the naet infiitratisn was estimated to se
.30l meters/day.

RIT?Z .

The RITZ Model was used to predict mass transport to the ground
water Seneath the lagoons. The following assumptions were used
in the model: :

l. iomogensous soil goluman ~ith uniform concentrations aad
soil sroperties. :

2. Uniform flow throughout t1e unsaturated zone. .

3. Hydraulic conductivity is related to moisture content -
vi3a %she Clapp-Hotnbe:ger 2quation.

3. Oispersion i{s insignifican=.

3. Partitioning aetaeeﬂ sc.id, lig:id, and gag phages can
ce Jdescriced wWwizh linear r-2lationsaips.
8. S:ea:{ <nifora de2graiation constants sased uzon

Sdilodegradation or hyd:ol/;.s.

7. Finit2 nass 2f zcontaminaczion, <i:a transient loss fron
tle sysctan. ' .

3. A f.lly 7ixed zone at t-2 surface, I meta2r {n depth,
ine2 <nich all contaminant lsadiag Ls entere

3. Lcsses t2 the atlosphere -1a volatilization.

Ne maximun average concentration I leachate entering the 3jround
Jatar sver 3any °J year period for :arcinogens and a 5 year peciad
£sr noncarzsinogens was calculatzed .sing the RITZ model.

Ground Water Dilution

A ground water dilution model was used to predic: concentrations
ina a hypothetical residential well located on the vertical plane
descripad by the downgradien:z boundary 3£ tae lagoon. The nmocel
developnent was straightforward and was based on a concept used
€or thar ETPA YVertwical-Horizontal Spread (VHS) Model. The dilution
€ leachate into the residential well was deterained by assuming
that taie well would penetrate the agquifer bSelow the lower
Soundary of the contaminant pLume. In this 7ay, a percentage of
clean water £from beneath the plume would Se drawn into the well
with the contaminant plume during any pumping event. A major

A=2
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source of urcecrtaincty in the model!l is the hypo:ne;;:;;
construction of the well. .

With regard to well construction, the following assumptions ware
nade:

1. The aquifar is homogeneous and isotropic ia the area of
soncern.

2. Well pumping nas no effect on the geometry sf the
contaminant dlume or jround water flow patterns.

3. Tha well <itndravrs wateyr JnifsTaly S-oa i oLzsl
interval.

4. The lagoons are rectangular in plan view and no portion
of the lagoon (s Selow the water tabdle.

Cintaminaced leachate o3 the 1l3govns wa3 as33wadd Ly aigeace
vertically to the jround water table and move intos the saturatad
Elow £ield withou= 2ixing. AsS a result, a wedge of water
contaminated at the leachate concentration Co, is formed
Jaiforaly across tne £ront of the lagoon. This wedge has a
constant thickness & at the front of the lagoon which can be
detarnined Sy a mass dalance calculation. .

THe receptor wWwell is locazed at the edjze of =he lagoon, anid
Jen2:races the contaaminan: wWedge for a la2ngth of its s32n
iatezrval., The well is considered to cause caly a mlaor change in
tn2 jr2und water Slo0wWw field given typical uses 2f a family of
So>cr. As a r2sult, the ccntaminant plume surrTounds tne well.
Ass.ming nmnast zne well “ill raceive watar :alformly Srom its
2ntizr2 lenzta 2£ open incerval L, during a pumping evenz, =tne
congen

Atranion 2f che abstrazsted water, Cx, 1s deternined:
Ix = Co (&/L)

Well Construction

The next step in the analysis was to> Jdeternine an open interval
iength, L, of a hypothetical residential wel.: t> be instalied a:c
some future date. The construction and Z2eptns of rasidential
4ells are highly variable. 3Several methods of determaining a
r/pical well construction were considared iacluding:

. Contacting governament agencies for well raquirements,

. Contacting well drillers for typical well construction,
. Reviewing deptns of water wells near the site, and
Calculazini deptns based on aquifer paramecers
determined Zdurinj nydrologic investigations.

=N



No abso.ute requirements for well yield or deptn were availasle
from government agencies. The Farm Home Administration indicated
that for new wells six gallons per minute yield was a ryle of
thumb but not a written requirement. Well drillers jiadicated
that a well's open interval was very dependent upon the geology .
encountered whic> often varies greatly over relatively shors
norizontal diszaaces (S50 £t). An average well depth was
determined from zhe well inventory cdata collected for the RI.
The average deptn of wells located in the Stockton formation was
approximataly 273 feet. However, most of these wells ware
industrial or municipal wells and deemed not representative of
residential wells.

The selected metnod of deteraining an L value for the
calculations was based on the calculated hydraulic conductivity
from shallow and intermediate monitoring wells at the site.
Jsing a formula f£or transmissivity of a semi-confined aquifar,
calculations were nade for three diffasrent production rates; 3, 6
G+ 333

The calcsulations 0f 2/L were performed for a range of aquifer
values. The exp2cted value of d4/L = 1/34. 7This is tha value -
that will 2e usec¢ in risk calculations. The range of 'd/L is from.
1.1 2 1,/963, approximazely a factor of 30 on either side of the

avarage.



APPERDIX B

Quantitative Assessment of Potential Intakes

The exposure scenarios selected for consideratiosn at the Tyson's
Site are as £follows:

1. wooothetital rasidenticl well - lifatizme 2xz3s547:

a.

Ingestion of contaminated ground water used for

drinking (chronic)

Inhralation of vapors from dathing win:

- - 4 ceaw v .. .. ! e H .
SSNtaANLtnAtEl WSi. waLea \war b Wilew ) ’

2. Jdirect contact to contaminated subsurface soils by rdad
constricticn <“ork crew (30-day exposure)

Termal absorption _ 9f contaminants in

a. . soil by
Nighway workers (subchronic)

5. Incidental insestion o0f :-ontaminated soil 2v
nigaway Wor<ers (sudgaronis)

s, Inmalatizn 2f :contaminants adsorted onto Sugiziva
dusts Dy nighway workers (sudchronic)

3, Znnhalation 9£f wvapors 9n-sita2 Dy nighway wWorkers
lasute)

3. Ixposure to contaminated soils =5y children af:ter

-}
construstion, assuming no cover is replaced aftar road

a.

construction, and removal of securicz;

Soil intake by children (6 to 12

fence.

years) via

inhalacion 2f dusts, ingesticn of soil 2n hanis,
and dermal assorption (chronic).

Zach exposure scenario is detailed below.

l. Hypothetical residential well - lifetime exposure

a. Ingestion of contaminated ground water used for drinking
{chronic). 4

Calculation
(mg/k3/3ay) is

of tnhne average daily lifetine exposure level
based cn the standard man with a 5Sody w“eicht of

3-1
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"J kg (154 pounds), and a 2-litzer per day consumption of dr i
4ater over 3 lifatine of 70 years. These assump.xons a:e
.2ilized by EPA to derive maxiaum contaminant lavels (1c-s),
ajjusted acceptable daily intakes (AADIsS), etc. and specified ina
27A's Superfund Public Heal:h Evaluation Manual (3PHEM), |

b. Inhalation of vapors from bathing with contaminated well
watar (chronice)

Iz was assumed that bacause some of the chemicals whica aight de
Jd2tected in the ground water could be highly volatile, inhalation
exposure to vapors jzenerated in confined spaces may bSe
eigalfigann in addinion v iagestion., Whilsz 2isa~ashii-,,
laundering, etc. may contribute to release and inhalatzion of
volatile organic chemical (VOC) vapors, it is daily showering in
an unventilated bathroom that is expected to provide the
conditions which would result in substantial potential absorption

cf VCCs.

%ot all chemiczals presen: in on-site soils are volatile, and
isnalazticn o0f vapors released from shower water (s notg
aaticipated to represent a significant exposurs pathway for these
compounds such as di-n-oct ylphthalate. The extent of
vslacilizat‘on will vary widely from wata2r contaminants which are
1ses at an-ardﬂ; essure and temperature and have low
' i:! in 7waz3r to Jaz2r solubdble contaninants with very low.
:p0r pressures. Fcr purposes of defining volacile, iz ¢
sumed that zompounds wizn Henry's lLaw Zsnstaats 9f J.3L 2
~.zher <ill comp;e:aly volatilize from snowarz watar. Sompoun
<.:n val.es less than J3.31 ar2 assdJdmed t> volatilize to oniy a
~imal extzen: and resulit ia %he innalazion cf guantities of
T35 that are smaill relacive to drinking 2 LL:ars of £ae same

W)

.
[}

'Y
W . w

-
-
e
-
-

* t2ntion factors (i.e., the fraction of the volatile orjani:
..asaminaats ia inspired aiz that {s taken up L{ao t=n2
u;aods:--an; foar chemicals may vary widely. A value 2Z J.5
"L.@., 53%) is used for most volatile chemizals under resting
.normal respiration) conditions in a shcwer s:all.

The EPA's Carcinogen Assessment Sroup typically assumes 503
rectention of inhaled vapors (e.3. see Health Assessment Docunen:
€2r Zthylene Dichloride). In a recent volume of DJriaxking ‘wazer
and Health (Vol. 6, 1986) the Natiosnal Academy of Sciences
describes detailed studies <here equivalent tissue levels (2.g.
blood, liver, etc.) from inhalation and drinking watar exposures
have bYeen deternined precisely for Senzene and trichloroetiene
TCEZ)., ©¢or trichlorcectnene, an effective concentration of
metabolite formed in the iLiver E:om driaking watar ceontaianing 433
m3/L (in 6 divided dsses) was eguivalent to inhalation of air
containing 302.4 ag/m3 of TCE over an 8-hour period. For a numan:
this would represent 806 mg ingested in 2 liters, :or 2032 a3

B8-2 y ~
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innaled in 6.72 m3 ia 9 nrs as proaducing equivalent ctissue
concentrations of TCZ metadolites. Accordingly, inhalazioan
results in only adbout 40 percent absorption compared to ingestion
for TCE. A similar sctudy with benzene (blood levels) revealed
tnat inhalation was about 41% as efficient as ingestion of
senzene in 3drinking water.

2. Direct contact to contaminated subsurface soils by road
CONSLruUcCtlon wWOrxX crew

a. Dermal Absorption of contaminants in soil by highway
workers (subchronig)

The percutaneous abdsorption of chemical pollutants £ran
contaminated soil or dust which adheres to the exposed skin wi.l
depend upon: 1) the concentration of the chemical in soil; 2)
~he area of skin covered with contaminated soil; 3) the duration
5§ sontace; 4) tne Bi1nding affinity of the contaminant for soil
SLETENTS; S the TMOLSluT@ Clulsuit we us aAi and avei; and &)
tne aolliity of the cnenizal, per se, t> penetrate the dernmis.

For the purposes o0f estimatcing dermal exposure and absorption of
contaninanets, it is assuned that for highway constcruction
“ozkears, whe areas 0f exposed skin include the hands, the
forearms, and the dack 2 :the neck. These Jorkmen Jere assumed
to #eizn 70 <3 and avercage 17J o ia heig-t. According to =?PA's
Superfund Exposur2 Assessmen: Manual, the -ctal surface area :

PR NN T}

an ad.l: male's skia is 13,130 ca? (U.S. IPA, 1936D). Tha skin
sarface area of arms (fingertips to shouldarcs; contributes abdbou:
1338 =% 272 etotal 50532y surface area (l.31 =2) of an adul: nals
fZogumenta Jeizy, 1373). Tha area of soil contact, then, s
m3icen %2 e nalf tnis area and includes zne sxkin ¢overing =n2
tozal area 2f zoza hands, and forearms. The exposed area >I :tn2
sack £ the neck i3 aboutz 150 cnml.

3.5 (9.19 x 18,150 em2) + 150 cm< = 1373 cm?

This is in close agreement witnh Hawley (1385) wno estimacted a
skin exposure area (soil covering) of 1700 cm? for an adult male.

The duration of soil contact (completely covering both hands,
sota forearms and back of neck) is assumed o Se 12 hours eazn
“2orx day, allowing for continued absorption until the diret is
removed from the soiled skin. This is a conservative assumption
since iz is assumed that no washing occurs until 4 hours after
ne work period exposure has ended and all dermal adherence of
sontaminated soil occurs at the very start of the 8-hr work

saifz,

Eapirical measurements of the amount of dirt which can adhere t3

the skin of children indicate quantities of about O.S_mg/cmz. 3y

removiag dire with an adhesive, Lepow and coworkers (1974, 1375)
8-13

™ _ .
fd=,



ceternmined the  mean weight of nand dirt from a 21.5 a2 sorticn
of a cnild's hand was 1l mg. This corresponds to aporoxiracely
1350 mg of dirt over all tne skin on both hands (300 cml) of a
2-1/2 year old. Roels and coworkers (1980) measured the quanti:zy
2f lead on the hands of ll-year-olds in a playground by removiag
the lead Zroa the dominant hand with dilute nitric acid. 3y
compariag the lead levels in the acid solution wi=h tha
concentration of lead in surficial playground _soil the authors
estimated a soil load of 0.13 ta 0.60 mg/ca? of skin for tae
soiled nand. Thus, Lepow's pudlished value of 0.51 mg dirz/za?
0f 3kin appears to De a r2asonadle, conservative estimate.

Dev=al assorp=i~= 9f ~Remizals applied %2 the 2kia will sa =---
likely to occur for compounds with low molecular weight, whiza
are both water soluble and lipid soluble, and which can remain on
the skin for a prolonged duration. Highly volatile chemicals can
5e expected to evaporate rapidly. Studies 2y Bartek et al.
(1372) and Feldmann and Maidaca ({1970) who applied various

-,JSQ-\JQQ‘QJ - - s - P G . R - - [ S awaa vam - 8 | .
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indicate that, with fewv exceptions (e.g., caffeine), the
assorpeion over a 24-hour period ranged from 0.4% to 10.8%.,
Yawlay (1983) assumed an absorption rate of 113 per 24 hours as .
conservatively representative of all orgzanic chemicals {f
dermally aplied in-pure form in an acetone vehicle. Hawley
assuned tnae for a l2-hour exposucre period, tne rate of
adsorption 98 Jure compeound [s 6 percent (Hawlay, 1983). :

23113 TCZD (a3 cnemizal 23t fcund at the Trson's siz2), Hawlay
0 -333) estimated thne 2f%fect 20f the s3il mairix 4as to reducze the
325072:i9n rat2 to asout 13% of taat £o07 pure ccmpeunds. Tals
£azctor ~as zased uzon the cotserved raductica La Zdermal a3s9or3tion
47en 1i37 2322 ssacentrazions 9of TCIDD in a soil/wWater past2 Jor2
scmzarced to TCC0 La a metnanol solution., The actenuating effects
2% so5il nay ce nuch more sigaificant £or soils containing low 2p>
.2vels 22 non-volatile orjanic compounds. <Sn the other hang

TI30 nas 2 mJch higher affinity for soil elements (X,. = 3.3x1i0°9,
t25%X50 = 8.52) than most other orjanic cn2micals (e.3., the
logKge £22 1l,2,4-czichlorobenzene (s 3.36).

Th2 0.15 soil attenuation factor emploved >y Hawley was used to
account for the matrix effects in dermal absorption 2f thne
contaminants from soil. The influence 0of the soil macrix tis
iixely to depend greatly on proper:zies of the specific chemical
and soil as well as concentration. Hdowever, ia the absenre of
specific information a dermal absorption over a l2-hour p:@rizd
Zor all aon-volatile organic chemicals has been derived by tawley
as follows:

”

6 percent (assorption purze compound) x 0.13(scil macrix effect) =

0.9 percent

3-4
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linear relationship bDetween duration of exposure and exzent of
absorption for compounds applied on the skin ia pure fara (a
solvent vehicle) was assumed ia tais model. This may not ge
valid for absorption of chemicals from a soil matzix coating th
skin. It is possible that absorpticn of chemicals from soil or
skin could be limited hy the amount <of free chemical at the
soil-moisture=skin interfaces. Rates of dermal uptake may depend
in large part upon the desorption and diffusion or the chemical
and i%3 availability at the dermal interface. Desorption and
diffusion rates are inversely related to the affinity of tha
cnemical for the organic carbon (and perhaps other) elaments of
the soil matrix. Thus, some compounds (sSuch as tne TCDD studied
DY dadaigy) wiasa eXRidit a wvery kigh 288inity for soil elemanrs
may not readily diffuse to the soil-skin interface as tne
availanle free chemical is dermally absorbed and exhau:sted.

For other n2an-volatile organic chemicals the affinities for soil
elements (celaced to XKoc) may be nuch less than that of TCODD.
The att2nuating efifects of sull o tRe Zersutanznue aheawation aof
chemicals, therefore, nmay not be accurately represented Hy
Hawley's odDservactions. Therefore, the potential adsorption onto
skin is estimated 5y means of ?'-k s Law of diffusion. :

?f:k s law may De used to deternine the perﬂeatxan rate of
“hemicals in an agueous solution, and i{s given by the eguation:

uso = ‘po CSO (1)
Jaere Jg° is tnh2 permeacion rate {flux) I zhe solut2 expressed
as ng/3me X nr; Ko° is the pa2rmeadility csastant (litacs :a2 x
nr); Cs reprasants the concentration dilfsrence of the ::..z2
acrsss sgecified =i s ;@ in m3/litar (3rown, ez al, 1384). 7Fi:-. ' :
taw i3 apgplia2d to dilute agqueous solutions and 1s assumed Loz
aosorpzion of :he solu:e 41l]l bDe direcstliy proparctiosnal =cs
coagentracion.

The perzm2adilizy constant K.°9 used (s tne highest value reported
in tne literature for the compounds ethy.denzenre, styrcene,
toluene, and xylene (Brown, et al., 1984). Thus, the value used
is taat for ethylbenzene:

KO = 0,001 liters/sm2 x ar $2)
for 1,2,3- :rxchlo:opropane (TCP) it is assumec. that the

concentration difference, CgO, across specified tissie is 73.7%
of the soludsility of TCP in wace: (1,900 ag/L), equivalent to the

g



percent solubxlxty concentration of ethylbenzene used 3 derive
the permeability constant stcated apbove:

Cg® = 0.737 x 1,900 mg/liter = 1,400 mg/liter  (3)

Suostitution of these values for Kp and Ce® into equation (1)
rasults in:

Jg@ = (0.301 liters/cm? x hr) (1,400 mg/liter) = (4)
1.4 ag/cme x hr

Over a l2-hour period the skin absorption rate is:
Jg@ = 16.8 mg/cm2 ‘ (5)
For TC? tne water/orzanic carbon partition coeffizient i3:

Koe = 0.638 m3/kg | - (6)
for Tyson's siz2 an £4. coefficient (organic carbon content) of
3.091 is used £or conservativeness. Thus, the sorption
soefficient is:

) = (0.688) (3.00.. = (7)
§.38 x 10=% ad/kg3 :

Zaigculation 2% =he soil actenuatisn facmor (s dased on :=ne
zonzest 2f relative velscits 2% adsorbed anid nonadsorced sol.otas
TArs<zn a 29orous naszerial. Such a3 ra2lative velocity L1s Jdescrized
3/ ne eqguacticn:
Relazive velocity = 1/Rq = 1/(1 + (p/9)Kq)

4ier2 R4 13 =n2 retardation factor, o is =he soil Sulk density in
<3/m23» %4 is zhe sorptionm coefficienc in ad/x3, and F is tae
50il porositcy (expressed as a fraction). ‘jsing a soll porosict
<€ 3.3, the soil attenuation factor is:

35il attenuation factor = l/(1 + (1500 kg/m3/0.3)0.000638 23/%3)
s 0.2252

Thus, the dermal absorption over a l2-hour p2riod taking into
account the soil natrix is:

l15.8 (adsorpticn rate pure TC? compound) x 0.2252 (soil
matrix effect) = 3.78 percent



For the purposes of this exercise, tihis percutaneous adbsoracion
rate is conservatively assumeqg f2r all organic c019041ds
considered.

Assuming a skin exposure area of 1370 cal for workars, the Qmoun:

"of soil adhering to the skin is estimacted t> De 954 mg. Since

the dermal absorption is assumed t~ he 31.78%, the amount of soil
contaminant absorbed in 12 hours is estimated to be egquivalent 23
the amount of contaminant contained in 36 mg of contaminated
soil, as follows: :

1370 cm?

0.31 ag/ca? x L37C 2o
16.8%/12 hour

0.22

Area of exposed skin

Soil zlhezia, 9 exgised 3kin
Absorption rate pure compound
Soil matrix effect

1370 cm2 x 0.51 mg/cm? x 0.0378 = 36 mg soil/day

36 og soii/day < Mg cuitasdaane,/my soil 3 mg of chemicai apsoroec,qay

b. Incidental ingestion of contaminated soil dy highway
workers (subchronic)

Far pu';oses 9f risx analysis, it <as assumed thac hignaway
construstion workers <O not prastice hygienic nadits.
AS¢orcdiagliy, some sit2 soil adﬁe:zn* to the skin 2f the nands nay
transfarred to fo0d or cigaratcas. ZS3wley (13933) c2pcrted
T the inside surface of :the E;*;e:s nd Thumd reprasents 4l
the surface area 5f a hand., The suziz:: 2723 <cf S99t nands 23
adu.z is taken to Se 310 == (Sacume~:z: 32t
4

.

(1Y) OU

)

< O vy

S7e 1373: 3orksw,
)o In handling food (e.g., a sandwicn), .2 <28 assumed =ha=
2und and finger pads represent the poinzs I :sontact tetwaen
" haads and £o00d. To be conservative, it (s furtaer
¢ tnhat hall of the total skin on the iasides ol all Zingers
maund contagt the £230d, and th2 transgsfer <f contaminaced soil
r9m skin to £20d is 1008, The amount 2f dir: on this sxkin
sirface is assuned to be be equivalent to tha2 measured levels of
soil on children's hands (Lepow, 1974), waich is 0.51 ng/c12

Thus, the incidental ingestion of contaminated soil from eating a
sandwich or other food is derived as follows:

3¢

1AW LD WD In @
(v
Y

v N

Ingestion of soil with food = 0.14 x 310 =n? x 0.5 x 0.51 i/l = 32.5 =g

Other related potential pathways J.f soil intake include
incidental zransfer from soiled arns, hands, fingecs, or
perspiration to lips, nostrils, and eyes (sonjuactiva).
ingestion or mucosal absorption via these pathways is difliculs
to estimate, but is not expected to bDe sudstantial. Assuning
that tne lips are completely coated 3 times Jduring the course of

8=7



a workday with a 10 um £ilm 2€ soil, all of whiin is ingeszed, :i:
is roughly estimated that tne soil intake would bde:

Soii.inges:ion from incidental contact = 9 eml x 0.0010 <1 x 1500 /a3 x 3=
40.5 mg soil

where:

9 cm? = syrface area lips

0.3010 cm = thickness of soil film on lips from dust
deposition and transfer from aras, hands, or
fingers

1897 =5/t = lansity % dry-eeight 3s0il -

3 = agssumed frequency of soiling

?

The total estimated ingestion of s30il is derived by summing the
tcansfer pataways.

5 Swud - 3%.3 g
Q0 lins & nmucosa = 40,5 mg

Total soll ingested = 87 mg/day

c. Inhalation of contaminants adsorbed onto fugitive dusts
5y highway workers (subchronic)

A sudchrsaic expcsure 9f 6 Jaexs naximun was assuned., It was
agssumed znat 733 of dusts innaled are retained (25% exnhaled)
{Zownezrd, 1334); 2f =zne dusts r2tained, 1J30% s adsorded.
appendix 3 descrizes procedures used to eszinate fujgitive dus:
anission rat2s and rasulting concentrations i3 innaladle airc.

Assuming tha:t a zonstructinn worker inhales ldm3 of dusc-ladea
air duriag an 3-nour day, and 75% of the contaminants adsorded
5a22 innalai fugitive dusts are retained, the anount 3% soi.l
sontaminant absorbed in 3 hours is estimated to De eguivalent €O
tae amount 2f ccntaminant contained in 2 ag of contaminated soil.

The total daily intake from all routes of exposure for road
construction workers is the amount of contaminant c¢cosntained in
125 =ag Soil.

.

ingestion 87 mg/soil/2ay

dermal absorption J6 mg soil/day

dust inhalation 2 mqg soil/day

total : 125 mg socil/lay
3-8



301l concentration corresponding to an accepntable syudchrarnic

tatake (AIS) can be calculated by apolyxn; the AIS £ the amoun:
of the contaminant absorbed daily from 127 mg 2f soil as follows:

Acceptable soil = ag contaminant x 106 mg x AIS (mg/kg/day) x 70 &
concentration g soll X3 T7§'532§3%T_T§EE?3733?1
£or road crew

(p2m)

for carcinog=ns (i.e., chemicals classified as Group A or 3 under
EPA's classification scheme), a level of risx corresponding 2
26 {(i.e., .ne ia 1 2aillian' is regarded as an accentable
exposure. The EPA carcinogenic potency factors waere utilized to
guancify risk. (See Appencdix C regarding the derivation of these
factors and the use of the terms “"carcinogen” and “"cancer risk".)
Since tre potency factors are based on an assuned lifetime
expsosure (363 days per vear Sor 70 years), exposures occurrinag
Jver a yge:.dd Susstantially less than 2 'ifarnime ara aggymed to
Se proportionately less. This assumption which has amplie

nistorical precedence is Dased on the probability of a specific
response (2.3., liver neoplasm) by time t, undéer coastant dose’
rate d, and depends on tne values of d and t only through their
Jroduce, 3=, This is referred to as the time/Jdose product rule.
reecordingly, tne p:e‘i--e* can nr risk f£r=m suachronic exposur?
an tSe related =2 an eguivalent exposure oSver a lifetime oy
gonversting the »3’..10geﬁ" :otenc1 factors (JPFs) fzom daily
2X70Sur2 2nits €0 tzszal lifasrtime exposure ris< unais=s:
V079 ris< = -2 .~"ay Sorreszes ~3ia3
lFT 1. L2709 zisk
ag/kg/day 310-8 £is< x 363 Zavs./yz x
70 yrs/iifetime
a ag/kg/lifetime = the 10-6 liZatime
risk exposure (LRE)
3 subchronic exposures to road construction workers (i.e., 30

:a;s total) the total ris< associatad with a 2ailly exposuce lavel
can Se estimated by simply dividing zhe 10-6 Lifacime-zisc
exposure level by the number ~f ZJays of exposure.

10-6 LRE
30 days/yr x 1 yr

*his, then, is substizuted for the AIS in the equation above t3
<erive a corresponding soil concentration.

* 3-9
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d. Inhalation of vapors on site by highway workers (acute)

Subsurface S0il volatile contaminants exposed to air as a resu.
of grading activity may undergo volatilization and release int
amblent air. Rates of release and ambient concentratisns ar-
estimated DYy technigues described in Appendix DO. 0sda's
Permissible ZSxposure Limits (PELs) or TLVsS, where no PEL has beer
established serve as deta2rmining criteria for acute exposures €3
Jorkmen.

3. Soil intake b childten (6 to 12 years) via inhalation of
dus*sg, Lrgest.on of on hands, anc abscrption =%
soil adhering to exposod skin, assuming soll cover not 1in

piace.

The scenario assuned accessibility to the site after vacuun
extracetion astivities nhave been conp;e*ed. (Suring vacuum
sx%zazsizsn, wh2 site Wwill s: sccuced)l. 7Ths 3csnavis furthes
assumed that there (s no cover replaced after the soil is
disturved. ) : -

For the purpose of estinmating chronic oral, dermal, and
inhalation exposures Dy cnildren tJ soils on-site; the following
canservazive assumptions, wnRouzh 1ot necessarily expected o
ogcur, were used:

- Shildren aga2d 6 =2 12 years will slay an average 2£ 32
3ays per vear for 6 vears;

- anly7 353% 0f tnhe tine will 2e spent {a areas cf surface
soll cscntamination (i2, 26 Zavs/year);

- averaste playtime is 4 hours per Zay:

- averaz2 dust lavels are assumed etd ze 70 :;/33

- approximately 75% of the inhaled mass is retained

- average respiratory rate for chi ld-en aged 6 Lo 12
years 11.6 liters/minute (i.e. 0.7 2 3/ne);

- incidental ingestisn of 50 mg soil adhering to hands.

- approaximately 207 mg of soil may adherze to the skin

surface (ba:ed on soil covering the skin of knees,
legs, Sorearms, and hands); and

- percutaneous ad>sorption rate of 3.74%.



a. Average Daily Dust Inhalation:

0.7 m3/he x 4 hr/d x 0.75 x 70ug x la
a &

D.

207 mg soil x 0.0374 = amount of contaminant contained i

Dermal Absorption:

7.74 ng soil

¢. Qral-incidental ingestion

50 mg/3ay

ug

2 0.147 g soil/
event

a

Total Zxposure level = oral + dermal + inhalation

2 33 « 7,74 ag + Q.15 ng =

S3 ag soil per

Since exposuras are estimnated to occur 26
daily dose s eguivalent to 4.12 mg/day.

The maximum acceptable

level £or Group A and 8

exposuyre

4/7r, the average

carcinogens is:

1x10=6 x 26 x3 = ag/2ay ? 10-6 pradiczed cancer risx
——— LY
»f?
The maximun acs2ptadle level Isr aon-carcinizens Is:
227 RFZ) x 25 k3 = =3/32ay.
T2 Z2taermlt: 1he ag Sontaminant per w3 22 soil (The actoal
2XpCsSure .Levwa. the maxinum acgeptabie lavel (s Zivided Dy tn2
mocal s2ii expodscre level. This exposure .2val (3 convertad &2
22™. As needed wnhen using carcinogenic potency factors, a
c2avarsizsn fzzm 70 year to 6 year 2x3csuT2 Ls nade. Ta2
acceptanle soil levels by children aged 6 to 12 are then conpared
£ aczzal soil levels.

For the calculation of subchronic exposure levels in cniliren
the factor of 26d4/365d z

raca.culated.

is removed and

the leve.3 a

acceptable = g chemical (ppm) = (mg(kgéday)
<3 soil 4.1

soil s2ang.

acceptable intake
~chronic x 26 kg )
x 109
ng soll/day
3-11
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“nder subchronic stand:rcis:

acceptadle incake
“subchironic x 26 k3

acceptable s ag chemical (ppm) = (ng/kg/day) x 1098
soil conc. kg soiLl 338 mg soil/day

(i



APPENDIX C

Determination of Acceptable Intake Levels

The level of intake for a chemical that can be regarded as
acceptadle will depend upon the frequency and duration of tx2
intake. For example, an acceptable daily intake of a substance
Jhich accumulates in the body will be much lower when the dose :is
somTiatus Tver many rs23rs than Sor a tolerakle '15-:;13 €apedals
dose.

Zach of the exposure scenarios outlined considered different
durations and frequencies 9f¢ intake episodes. Depending ypon the
tenjth of 2xposure, as defined oy each scenrario, criteria were
:-,aL;:e- $37 chrsals, suuchriaic, and aculte iutarne Levels vy
various routes. Fsr chemicals treated as carcinogens based upon
their classificacisn in Group A and B, according to EPA's
classification scheme, risk is normally based on a lifetime.
exposure, and risk potency factors are determined for daily
exposure ievels over a period of 70 years. 1In certain scenariocs
the antigipated p2a2riod of exposure (s consideradly less than a
lifecime. In these cirsunstances, the ..f2cime potency factars
“eze .tilized and risk was assumed o =2 ;:opcrtional-.o the
£raztiscn 5% the lifezinme over which exposure (s expecta2d :t:

2CTir. It shoull Te noted that ZPA's carsinogenic classificazion
.53 32n2r2llv 2ased 3n ex:=rajolasziang eisser loag-s2rm higa dose
anizal szudias cr epllemiology £indings to the H7unman po;ulat‘on.
The2 EZPA's risk ;;an:ifi:a:ian model use Ior extrapolazisn is
sonservastively designed t9 bHe protecztiva o0f Auman nealth,
Thereicre, tals reportad risk generally recrcesents a aumier :than
23 20t likely to De higher but is likely to e lower

T2r many =¢ the listed chemicals MCLs, maxiaum contaminant level
32als (“CL3s), acceptable intake chronic (AICs), acceptad.ie
intake subchronic (AISs), zisk .raference dcses (RfDs), and other
£?A-generated criteria, guidelines or advisories, have been
oublished. For others, however, which have no such standards, i:
43as necessary to develop acceptadole intake levels, Wwhaere ncre
=71an one guideline was available, a seiection of the A0St
aprropriate standard is dased on considerations consistent with
cucrent ZPA policy (Section 121 CERCLA; FR S2, No. ll6, August
27, 1937, p. 32436). 7The selection or development of an
acceptadsle intake level Sor a given chemical will depend upon the
information availandle £or chat chemical, The hierarchy of the
cecision logic is given below.

O
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l.

where- availadle and w“here appropriate (e.3., lifacime
exposure to contaminated drinking watsar), Promuizaced
standards snould 2e applied. The nost appropriate
standards are MCLs (FR S2, No. 186, August 27, 1387, 0.
32497). However, Wwhere carcinogenic compounds ara
involved, EPA nas stipulated that MCLs are
inappropriate as cleanup levels unless MCLs ara
available for all carcinogens considered. In this
circumstance, acceptable levels are selected such that
the predicted cancer risk falls within the acceptabdle
risk range of 10-4 wo 10-7. For the individual
carcinogens, a sQil concentration correspondiang to a
12=8 -isk i35 Jatermiced %0 2@ the Cléaiiud Scaiuarw.
EPA'S carcinogen potency factors, as published in the
Superfund Public Health Evaluation Manual (SPHEY,
1986), are utilized to quantitatively estimate cancer
cisks.

For ava=caccliaoigyenic chemicals, acceptadle caily
intakes for chronic exposure are selected on the hHasis
of established chenmical-specific advisory levels that
are protact=ive 0of human health and the environment.
While they are not ARARS, wherever available, MCLGs are
used for this purposa. 7The EPA's risk-reference doses
(R€2s), and the AIC (chronic) and AIS (subchronic)
advisories pudlisned in the SPHZIM are also juides £or
tais purpose.

For chemicals, waich nhave 1ot T=2en 2valiated Sy ZPA in
m2ras of da2riving an REOD, AIZ, AIS, ets., it i3
necessary w2 Jdeveliop an AJI faccepw:xole dalily imtake,
“4nish 1s eguival2nc =95 EPA's RED) £-:- Zata genaratesd
07 the most reliadle long=-=2arm =:-c.city staudies in
anima.s. The nighesc, confident no-..s5arved-adverse-
elifact level (NCAEL) scotainad ia an.-:.3 is divided oy
safezy factors that incorporat: .ncerctainties

assocliacted with animal-to-nunan 2155: eguivalencies,
variasiliecy of human response, an: an additional
uncertainty factor for less than a lifetime dosing
regimen or other considerations. (35udchronic NOAELs or
LOELs may be utilized providel tn2 studies wer=2
reliable and an additional safety Zactor 22 1lJ is
applied). These juidelines have dee adopted Ty tne
National Academy of Sciences and endorsed by EPA.

So2me chemicals lack sufficient toxicological
information to ascertain a NOAEL to derive a suitable
AJI. in these circumstances, a searcch will be
conducted to coampile available LDsg daza. Generally,
the lowest oral L2059 value for any species was usead.
This value was divided by appropriate safety factors,

C=2



depending on anticipated duration of exyosura, =9
develcop provisional acceptable intakes: :

a) Ld3gg 100,000 = acceptable chronic intake
5) LOsg 10,000 = acceptable subchronic iatake

Application of these safety factors is a commonly used,
conservative approach that can De applied generically
when substance-specific data are lacking.

In rare instances, only (TiLV) data may bde availanle.
In "hese cases, acceptable intake lavels can be e:ive*
S, wssrp2cting f3r contisusus exposur2 an!l ;i.;:.:;
100 to account for highly sensitive segments of :ha
non-working population (e.g., the intirm, the neonata,

atc.). Use of 100 as a safaety factor is conservative,

For bhose cnenicals that lack toxzcxty Lnfotﬂatxcn a'
aii, &% Luay Ow e Le33aLy ww qyy&x &.cuuegba v
structuyre~acetivie y-'elationshi;s and derive acceptable
intake levels Dby inference and analogy to closely
relatad codpounds. Professional Judgmen: is tempered.

4i%h conservatisa in’ *Hese gityations.



APPENDIX D

Estimation of Pugitive Dust Emission Rates
and Potential Volatilization of
Subsurface Soil Contaminants
During Roadway Construction

Fugitive Dﬁst Emission Rates

four types of accivities 1n constzuction of a possidle roadway
have the potential to generate Eugxcxvo dust:

l) Rough grading of the roadvay

2) ?lacement of crushed stone
J) Slacktopping 9f surface
1) General traffic over unpaved surfaces

Estimation of fugitive dust emission due to each activity xs
examined separately as £ollows:

1) Rouqh grading of the roadway. Rough grading is expected to
e performed b5y a dulldozer. An estimate of particulace
emissions <1S um in diameter due to bu-..ozxng acziviecy can ce
found in ZPA, 1335 (Taole 8.24-2): :

S s (1.3 (sleSy/(ul. 4y
“nere:

s 3 perceant sil: content
4 s persent so0il moistur?
E = emission factor in ': hr

A 80il noisture content of .1.8 percent was selected bdased upcn
previous sampling results (Wocdward Clyde Consultants, average of
32 core samples taken during the site assessment, 198S), and a
sile content value of 24% i3 assumed from EPA, 1985 ian che
ansence of site specific cdaza (Table 11.2.1-1; figure is for a
haul road, freshly graded). Substitution of these values yields
an estimate of an emission rate for dust of 3.7 lbs/hr. It
should be noted that all equations presented quantify the
j3eneration of dust of less than or equal =5 15 um in diameter
anly: generazion of particles larger than this is not included.
3ulldozing actzivity was assumed to take place 3 hrs/day for 3
days.

O-1



2) PLacenment of crushed stone. Placrment of zrushed sco-e
takes place in progressively shorter truck Irips, i.a., tne fircse
truck travels the entire length of the roadway, dumps staone, -aen
returns to its starting poinc; the second truck travels a sasrcte-
distance, dumps stone, and returns; etc. Generation of fugitive
dust of concern was assumed td take place only wnile trucks
loaded witn stone travel over stone-uncovered surface. EPA 1985
contcains an empirical expression that can be used f3r .2
estimation of fugitive dust genecation from travel over unpaved
surfaces:

£ = X(5.9)(8/12)(S/30)((W/3)0:7)((w/4)0:5)((365=p)/365)
where:

percent silt content

particle size multiplier:

mean vehicle speed, mph

nean vehicle weight, tan

mean nurber of wvheels per vehicle

mean number of days with > = 0,01 inches of
precipitation per year

enission rate in lb/vehicle mile traveled (VMT)

VEiunwxe
U B T B )

"
[ ]

Percent silt content was assumed to Se 24% bDased on daca
discussed above. The particle size mul:iplier used is 0.50,
corresponding to particles less than 1S nicrons. Mean venic.e
speed was assuned to De 1S5S mph., Mean vehicle weight (s assyxzed
£9 Ye 32 %ons, an average of the full weiznt (43.5 tons) prise &2
dunping and the unloaded <eignt (20.5 tons) on the return., The
venicles used in this activity have (4 wheels per vehicle. Maan
2umder of days with less than 0.31 incnes of precipicazizn zer
/7ear is L17. Substitution of these val:.es yields an estinata2 =f
fugicive dust generation of particles <s1S5 mizsrons of .9.6
198/VMT. A total of 800 tons of stone is estimated t> De
regquired Dy the 1400-foot roadway, or an estimated 40 truskioais.
An average truck trip of 1400 feet was assumed (an average of all
trips, «with the first truck traveling 2800 feetz, the lasc:
traveling 0 feet). Placement of stone is 2xpectead to occur over
4 days, 8 hrs/day. This results in an estimated 1.2%5 trips par
"our. Based on these assumptions, the estinated emission rate 22
dust during placement of stone is 6.5 lbs per hour; this activizy
will occur 8 hrs per day for 4 days.

3) 8lacktopping. Traffic over unpaved surface during
blacktopping will occur minimally, especially due to limited
space availadle on the sides of the roadway and is not estimaced
here. '



$) General traffic. Addizional miscellaheous traff:ic Sver
unpaved surface is expected to de nainimal, given th1 snor= tiae
¢rame for coanstruction of the rcadway and the Sudsequent lavel of
activity during construction., Fugitive dust amission is expected
to be negligible compared to other activities.

For the sulchronic exposure scenario, calculated Euqx:xvo duse
emission rates Jere converted to concentrations usiang a "sox"*
model. Use of this model assumes that the base of the dDox .3
detarmined by the amount of site area discurbed via s:zone
placement activity (1400 x 44 £fc), the box height is determined
Sy the base length and a roughness height for a non-cheta:eﬂ
surface (lem), wind speed is L a/s, and particles of tae size
clasa 13 um are cransporced che same as volacila organics. The
percentage of potential area availadle for roadway construction
that could be occupied by contaminated material in the fuzture was
estimated by calculating the percentage of availadble area now
occupied by contaminated soil; contaminated soil proson?*?
occupies approximately 32% of the remaining surface area in the
former lagoon araa.

Volatilization of Subsurface Soil Contaminants

The following pracedures were used to estimate emission rates
Srom disturbed soils at Tyson's Sitce. It was assumed thae 13,1258
fed 0f so0il would e disturbed, obtained from a maximunm deptnh of
5.0 feez, and would be spread over an area of 175'x44' (estinaces
of size-spacific activities involved in roadway construction Jers
Zeveloped -==ed on existing design plans for a service rsadway
tarougn the .azoon area). '

~2 en.ss.c”

poly rat2, J, £rom the land surface can Je approximatead
S/ tne equaz.>n (F

sderal Register, Vol. 350, No. 229, pg. 43364;:
Q2 s CiwW (1)
t3

. whare: . R
Q = emission rate (mg/sec)
Ci{ = constituent concentration in the soil (ag/k3)

a

]

W weizht of soil (43)
ed tinme period within which vola:xlxzacxcn occurs (sec)

For the case bdeing consxdetad, by using a bulk density of soil
equal to 1,500 xg/ad, the weight of the soil material is:

Wos (13,125 £e3)(1,500 kg/23)(9.3048 a/€ft)3 = 557,487 kg

KIS



The time it takes for the contaminant to de volatilized fram enme
soil can be estimated from the equation (U.S. £PA *Superfynd

Exposure Assessment Manual®, January 14, 1986, pg. 3-30):

tq = hETE;QZ (2)

where:

h = depth from soil surface to the bottom of the
contaminated region (cm)
d = depth of dry zone at sampling time (cm)
D (cm</sec) is related to the amount of contaminane i thac
diffuses from the soil to the air. D can be estimated as follows
(U.S. EPA, "Superfund Exposure Assessment Manual®, January l4,
1986, pg. 3=29):

D = D{P %/ 3Hy . (3)

where:

Oy = diffusion coefficient of component i, (cm2/sec)
Hi = Henry's Law constant (dimensionless forn)
Pe s total soil porosity (dimensionless)

To 2bdtain a worst case estimate of emissicn rates, =ha total
porosity is dsed for Pt. In this study the total porasizy is
2.361.

The depth £zom soil surface to the dottonm of the contaminated
region was:

N = 13,128 £¢3 = 1,704S £z = S2 cn
(L75x43)2¢

The depth of the dry zone was assumed to be zero.

for the acute exposure scenario, calculated volatilized
contaminant emission rates wvere converted to concentrations using
a "box® model. Use of this model assumes that the ‘ase of the
box is determined by the amount of site area that car disturded
via bdulldozing activity in one day (175 x 44 £t), the box height
is deternined by the base length and a roughness height for a
non-vegetated surface (1l ¢m), wind speed is 1 n/s, and the area
of maximum concentration of contaminants in eoil is disturded.



Bareai, M. J.. 7. A, la Buxde, axt H. I. Maibech, 1972. “Sin Permsenility in

vive: Comperiscn (a Rat, Rabbit, Pig ad Man," I iSvestig, Cermatsl.
S8, 114~-123. ‘

Serkow, S. G.. 192¢. "A Method of Zstimating .the Extensiversss of lLesicrs
(Sons ax Scalds) Based m Srface Area Proportions.t Apeh, S O,
138~148.

m 3- 300 :- R m. u C. A- ma I‘H 'h bl. TS dfennd
Abspeion as a foute of Dposre for Volstils Crgmnic Compourxis (VOCs) ‘=
Drinking Water,® Agprican Jagmal of Public Fenith, 74, 479-434.

Codmx, C., Milamizt. G. 2., Dglabmre, P. J., =d Gilletme., D. A., 19684.
"Wpid Acommmmart o EQOSde w Fwrticuuets DhLawice from  uTrrace
Cxtmaination Sitss,” IPA Repoxe, =Q3-3118, Cffice of BEmaith =d
mma-—-nt Washingem, D.C. :

Docuvnmnta Geigy, 1973. Scimntific Tables, Cibe~Geigy Ltd.. Basle. 528.

Feldman, R. J., = H. I. Maibach, 1970. "Abmcrption of Scmm Cromnic
Cpards Traagh w8 Sin n van,* J. moreetig. Corm=atal. 24, 399—4C4.

Sawley, 5. K., 1588, "Assasmner:t cf Sealth Risk fom Doomze Cmma’!d
Seil," Risk Analveis 3, 289-302.

wapow, M. L., L. Brockaan, R. A. Rbino, S. Mrowit:, M. Gllletle, & ..
Xapiahh, 1974. mcmmawmm“.«::

Harticsd Qulldren,® [Dviron. Ssalth Perscect. 7. 99-102.

Lepow, M. L., L. Ruchman, R. A, Rbiso, S. Mriowitz, M. Gillects, ad J.
Kmpish, 1973. “"Dvestisatics (nto Saxrees of r.-n in e Bwviscrant of

Crtan Qatildren,” m xo. 4159=426.

Naticnal Acadamy of Sciences, 1966. [Pitking Water sx] Ssalth, Vol. 6, NaS
" Safe Drinking Water Camittee, Maticral Acaismy Prees, Waskingtaon, D.C.

Poiger, 3., axd C. Schlatter, 1979. ':::wz:: of Selvamts axd Mxrmy =

Dermal arciintest SalADeerpticnof TN0D, ¢ foodd Co—mwe, Toeico), 13,477-
483.



SIBLICGRAPRY . - sagm 2

Pritchard, 5. M. and T. 7. Gessl, 1361. "An EZstimmte of Population Bposu:
Dus % Bxion in Public Watar Sppl.es in the Area of Houstan, Teas,

Hemlth PPeicy 41, $99-606.

%cels. H. A., J. P. Buchet, and R. R. Lasmrye, 1980. "Soosure o Led BV
the Cral axd the Pulnnary Routes cf Qulldren Living in @e Vicialty of a

Primry Lead Saalter,” INviren, %ae. 22, $1-94.

U.S. wirymmntal Protection AgExEY, 1583. faalth Assasscrt Document S
Eehwwlere Dichloride, Cffice of Healwh =y EBEVLSEENtAL Assessom:t,

WashingTon, D.C.

T.8. Zvwirammtal Protectian AgEncy, 1986a. Spartad PRablic Health
aluacion Mraal, CERR, Office of Solild Waste axl Dasroancy Mampcree.

U.8. EBwirormantal Protection AQgecey, 19080, orafe: Sperturd SUoaTY
Asssssmeryt Manaml, CENR, mmawmumm

moc.



Addendum <o Tyson's Respoansiveness Summaty
’ March, 1988

In January, 1985 EPA announced excavation as the selected clean-
up alternative for the Tyson's site. The Superfund statute expired
in September, 1985 and was reauthorized in October, 1986. In
November, 1986 Ciba-Geigy Corporation of Ardsley, New York, a
responsible party at the site, requested that EPA review a new
cechnology known as vacuum soil extraction as the site cleanup

~alternative., Following several meetings with EPA, DER and the

Upper Merion Township local officials, Ciba- Geigy conducted a
pilot program at the Tyson's site in Spring, 1987. They also
{avited the local media and zhe local officials to tour the site
and observe the project. EPA met repeatedly with the township
officials, explaining each new development as it occurred. In
Sep-ember 1987 af:er close review of the -echnology EPA decided <o
tecommend a ROD change, =0 include vacuum extraction.

A decision on the recommendation was made after the Upper
Merion Township Supervisors voted 3-2 in favor of the new proposed
me:-hod. Because of :-he ROD change, several requirements had to be
me: before :the Agency could officially order Ciba-Geigy to begin
the work. On January 8, 1988, EPA announced that a public meexing
would be held on Januarv 26 zo discuss the new proposed alterna:ive,
aad zhat a 30 day commenz period was in effect un:il February 10.

A quarzer page add was published in the Norristow™ -Times Herald
liszing all the cleanup alternatives, along with Z?A’s recommenda-
<ion for vacuum soil exzraction. Due to freezingz road conditionms,
she osublic meezing had :=o be rescheduled for Wedn2sday, February
3. 1In addizion, zhe public commen: period was ex:zended to February
i19. ZPA me- in the af:zarnoon of February 3, 1938 wi.nh represenia-
-ies ‘rom Cida-Geigv, Terra=-Vac, and ERM. A premee:ing with £PA,
JER and zownship officials was also held just prioc o :the public
meezing. A cour: reporter was presen: a: -he public meezing to
documen: all commen:s received as par:z of the official record for
<4e size. A =ranscript of the meeting is available a: the site
reposizary, a: -he Wolfsohn Memorial Library, Town Cehter Road,
XKing of Prussia, Pa.

The public meeting was opened by Nanci Sinclair, with a
description of the ROD change and the requirements under the new
Superfund Bill, as ammended by Superfund Ammendmen: and Reauthori~
za=ion Act (SARA) of 1986, Tim Travers did a site :echnical presen-
-ation, and Jim Malot of Terra-Vac did a slide presentation abous
~he vacuum soil extraczion process. Included in the presentaZzion,
were slides of -he on-site pilot program. Af:er the preseantations
were complete, the meezing was opened to questions and answers.

EPA toxicologist Dr. Richard Brunker attended :the meeting to answer
heal=h ques=ions. The following {s a summary of that portion of
the meezing: _

Mos: residents were interested in what areas of the soil would
be cleaned up {f vacuum extrac:zion is used. EPA based its' answer
on the evaluation of the results of the pilot test, submitted by
Ciba=-Ceigy in June, 1987, The residents were told that the soil
zone and the bedrock zone would be cleaned up, and that a 20 to 40
foot radius around the well would be cleaned by using vacuum extrac<

tion to remove the contamination from the soil.
’ 1 4
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2.
fyson's Responsiveness Summary Addendum
March, 1988

A resident stated that he believed vacuum extrac:ion is a much less
effective alternative :han excavation, and that the discussions
have lasted too long, with nothing actually being cleaned up for
the past four years. EPA explained that this new alterna:zive was
aot available when the Feasibili:zy Study was conduc-ed, and there
are requirements for public par:icipation that must be met before

a new Record of Decision is signed. In addition, EPA explained
~hat through further investigation i: was discovered that most of
the contamination from the lagoon areas had migrated into the
pedrock and excavation would not remove all the residence contami-

.nants from the area underlying the site. Several residents asked

if excavation followed by vacuum extraction would be a better way
of remediating the site. EPA answered that vacuum extraccion

would be a safer method not only for the surrounding communi:y,

but also for che workers on site. We also explained that under

»he new Superfund Law, EPA is looking into on=-gite technologies
racher than taking environmen:al contamination from one site %o
anozher. DOr. Brunker explained the scenarios that were taken

{nto account before EPA recommended -he new alternative. He .
explained that EPA performed a quanti:ative risk assessmen: wich
looks. into how much soil children would bde exposed o while playing
out-side, and how much exposure ~-here would be =o 5 osn-gite workers.
Ye also -old =he residen:s :zha: the site would be. :'leaned to levels
-ha- are no: harmful. Another resident asked zha: "is statement
wecome par: of the official resord. He stated chaz 1 -o:al clean
up solutinn is h"is preferance.

One residen: asxked wha: happeas :J the site afcer it is cleaned
up. ZPA reolied zha: :the Superfund Law does no: address site
swnership, and :that ownership of -he proper:y would remain wizih
General Devices. A resident stated that +he township wanis o
puild a highway which would run through par: of zhe size, and she
wan-ed -0 know if -here would be a threa: .o workers who would
have -0 excavate -he area in the future. EPA informed the resident
~ha: worker exposure was also calculated during the quanti:ative
risk assessment. We calculated that the levels we would clean to
would protect the aquifer and that those levels were extremely
conservative. Dr. Brunker explained that if we cleaned down <o
levels to satisfy che aquifer protection criteria in the soil, it
would satisfy the protection of children who play in the area aand
~he protec:ion of workers who work there 8 hours a day.

A =ranscript of the public meeting is available at the si:ce
repository which is the Wwolfsohn Memortial Library on Town Centert Road.
Several residents asked where all of the documents and models can be
reviewed. During =he comment period which lasted from January 8 to
February 19, only two written comments were received. One resident
fully supporzed the vacuum extraction process. The other letter was
a general comment, requesting that EPA expedi:e the Tyson's cleanup
project.



